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ANTICIPATED CLASSIFICATION OF PRIOR APPLICATION: JAB 600
THIS APPLICATION:
EXAMINER: _R. Travers
CLASS____ SUBCLASS
ART UNIT:_125

The Hon. Commissioner of Patents and Trademarks
" Washington, D. C. 20231

Dear Sir:
This is a request for filing a
[X] Continuation
{1 Divisional
application, under 37 CFR 1.60, of pending prior application Serial No.
325,181, filed on March 16, 1989, of Raymond Mathieu Xhonneux et al.
(Date) (Inventor)

for ______ METHOD OF LOWERING THE BLOOD PRESSURE .
(Title of Invention) :

1. [X] Enclosed is a copy of the prior application, including
the oOath or Declaration as originally filed.

I hereby verify that the attached papers are a trué copy
of prior application Serial No. 325,181, as originally
filed on March 16, 1989,

and further that this statement was made with the
knowledge that willful false statements and the like so
made are punishable by fine or imprisonment,

or both, under Section 1001 of Title 18 of the United
‘States Code, and that such willful false statements may
jeopardize the validity of the application or any patent
issuing thereon.

2. [X) The filing fee is calculated below:

Claims as filed in the prior application, including
any claims added or canceled by amendment below

For-- No. No.
Filed Extra Rate Fee
Total Claims .............8 - 20 = ,..0..... x $20 = .,$000.00.
Independent Claims .......2 - 3 = ...0..... X $72 = ,.$000.00.
Basic fee (minimum
amount required) ......c.iiceictierttertactrrecsansa. $690.00
Total Filing FEE ....iiiveveeecassnseasieacnssossensses $690.00

3. [X] The Commissioner is hereby authorized to charge any fees which
may be required, or credit any overpayment, to Account No.
10-750/JAB 775/CJM. Three copies of this sheet are enclosed.

t
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A check in the amount of $ is enclosed.

Cancel in this application original Claims 2-17 of the prior
application before calculating the filing fee. (At least one
original independent claim must be retained for filing
purposes.)

Amend the specification by inserting before the first line the

sentence:A\-- This is a [X) congfnuation,

A

( ) division, of application éBial No. 325,181, filed March 16,
1989. =-- .

7.0

7a. [ ]
.7b. [ )
7c. [ ]
8. [X)
9. [X)
9a. [X]
9b. [ ]
9c. [X]

Transfer the drawings from the prior application to this
application and abandon said prior application as of the filing
date accorded this application. A duplicate copy of this sheet
is enclosed for filing in the prior application file.

New formal drawings ‘are enclosed.

Priority of application Serial No. , filed on
in (Country) is claimed under 35 U.S.C. 119.

The certified copy of the priority application has been filed in
prior application Serial No. , filed .

‘The prior application is assigned to JANSSEN PHARMACEUTICA NV.

The power of attorney in the prior application is to Robert L.
Minier (Reg. #20,083), Audley A. Ciamporcero, Jr. (Reg.

#26,051), Steven P. Berman (Reg. #24,772), Wayne R. Eberhardt
(Reg. #22,804), Jason Lipow (Reg. #25,509), Donal B. Tobin (Reg. -
#25,711), and David J. Levy (Reg. #27,655), Johnson & Johnson,
One Johnson & Johnson Plaza, New Brunswick, New Jersey
08933-7003.

The power appears in the original papers in the prior
application.

Since the power does not appear in the original papers, a copy
of the power in the prior application is enclosed.

Address all future communications to Robert L. Minier (Regq.
#20,083), Johnson & Johnson, One Johnson & Johnson Plaza, New
Brunswick, NJ 08933-7003.

10. [X ] A Preliminary Amendment is enclosed.

January 24, 1992 %ﬂmléﬁ\,/ /’7?-(;

Address of Signer:

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933

(Date) . charles\J/ Metz (7~

Reg. No. 20,359

Inventor (s)

Assignee of complete interest
Attorney or agent of record
Filed under Section 1.34(a)

L Xanlantan
— e

908-524~-2814
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DOCKET NO. JAB-775

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Raymond Mathieu Xhonneux et al.

METHOD OF LOWERING THE BLOOD PRESSURE

For

Express Mail Certificate

"Express Mail" mailing number RB759706376

Date of Deposit January 24, 1992

I hereby certify that this request for filing a Continuation
application under 37 CFR 1.60 of prior application Serial No.
325,181 (JAB-600), copy of prior application, Declaration (2) and
Preliminary Amendment and Information Disclosure Statement and
reference are being deposited with the United States Postal Service
"Express Mail Post Office to Addressee" service under 37 CFR 1.10
on the date indicated above and is addressed to the Commissioner of

Patent and Trademarks, Washington, D.C. 20231.

Charles J. Metz
(Typed or printed name of person mailing paper or fee)

Choetiad. m;Z“

(Signature of person ma 1 ng paper o
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- Cross-reference to related apglig;tigng

This is a continuation-ip= our copending application 172,747

/ filed March 23

Background of the Invention

In U.S. Pat. No. 4,654,362 thete'are described 2,2'—iminobise€hanol
derivatives having B adrenergic blockingvproperties. It now has been
20 found that a certain class of isomers of said bisethanol derivatives

potentiate the activity of blood pressure reducing agents.

Description of the Invention <
The present invention is concerned with a group of compounds capable
25 of potentiating the effects of blood pressure reducing agents, said

compounds being represented by the formula

R R _
%(% -0 ng (1),
/\é) 10 ?

35
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—2-
or the pharmaceutically acceptable acid addition salts thereof, wherein
R1 and R2 each independently are hydrogen Or C alkyl;
3 4 .5 6 1 8 g9 10 1-6
R>, R, R, R, R, R, R" and R each independently are hydrogen,
halo, Cl_ﬁalkyl, Cl_ﬁalkyloxy, hydroxy, cyano. carboxy or
(o alkyloxycarbonyl;

1-6
N . 8
or two vicinal radicals of R3, R4, Rs, RG, R7, R, R9 and Rlo taken

‘together may form a —-CH=CH-CH=CH- or —(CH2)4- radical.

As used in the foregoing definitions the term halo is generic to
fluoro, chloro, bromo and iodo; the term "Cl_ealkyl" defines straight
and branch chained saturated hydrocarbon radicals having from 1 to 6
carbon atoms such as., for example, methyl, ethyl, 1-methylethyl.,
1,1—dimethy1ethy1, propyl. 2-methylpropyl, butyl, pentyl, hexyl and the
like.

The descriptors R and S as used in the above formula (I) indicate
the absolute configuration at the respective carbon atoms. The carbon
atom bearing Rl has the R configuration, whereas the carbon atoms
bearing the hydroxy functions and the carbon atoms bearing R2 have the

S configuration.

4

’

preferred compounds of formula (I) are those wherein R3, R
R6, R7, RB,‘ﬁg'and Rlo are hydrogen.

Particularly preferred are those preferred compounds wherein R5
and R9 are hydrogen oOr halo, particularly fluoro.

The most preferred compound is [ZR,uS,Z‘S,u'S]-a,a'-[imino-
bismethylene]bis[6-£1uoro—3,4-dihydro-zg-l-benzopyran—z-methanol] or a

pharmaceutically acceptahle acid addition salt thereof.

The compounds of formula (I) can be prepared following the
procedures described in U.S. pat. No. 4,654,362. Some particular ways of
obtaining the compounds of formula (I) will be described hereinafter in

some more detail.

The compounds of formula (I) can be prepared by reacting an oxirane

of formula (II-a) or (II-b) with an amine of formula (III-a) or (III-b).
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?n r2 R’
+ p—mi-cnz-cn o] RS 9(1)
S 9
R
Rlo
(111-2)
OH g g
]
+ P-Nﬂ-cnz—cn R4 (1)
S 5
R
6
(I1-b) (I11-b)

- f . . .
In (I1I-a) and (11I-b), P 1s either hydrogen or an appropriate

15

20

25

30

35

protecting group. for example an allyl group., OT in particular P may be

a benzyl group. Or, a reagent P-NHz may be reacted with (II-a) and
(II-b) in a one-pot procedure. The above described reactions to prepare
a compound of formula (I) may be conducted in a reaction-inert solvent
such as, for example, an aromatic hydrocarbon, €.g. benzene Or
methylbenzene; an alkanol, €.g. methanol, ethanol, propanol; 2 ketone,
e.g. 2-propanone, 4-methyl-2-pentanone; an ether, €.9. 1,4-dioxane, )
tetrahydrofuran, 1,1'-oxybisethane; 2 dipolar aprotic solvent, e.9.
E,ﬂ—dimethylformamide or g,u—dimethylacetamide and the like solvents. In
certain instances., in order to increase the reaction rate., it may be
appropriate to heat the reaction mixture.

If in the above reactions P is other than hydrogen, the N-protected
derivatives of formula (I) are obtained wherefrom the compounds of
formula (1) themselves can be obtained by 2 deprotection reaction. For
example, where P is allyl, by reaction with an appropriate noble metal
compound such as PdCl2 or Rﬁ[P(C635)3]C1, or where P is benzyl.,

by a catalytic hydrogenation procedure, e.9. palladium or platinum on

charcoal in a suitable solvent such as an ether, e.g. 1,4-dioxane,
tetrahydrofuran, an alkanol, €.9. methanol, ethanol, an alkoxyalkanol,
e.g. methoxyethanol and the like.

The intermediates of formula (111-a) or (I11-b) are obtained by the
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reaction of the amine P-NH, with (II-b) or (II-a) or, by reacting a

reagent P_NH, for example dibenzylamine, with (II-b) or (II-a) and

subsequenily selectively removing one of the P-groups, e.g. when P is
benzyl by a catalytic hydrogenation procedure using one equivalent

5 _hydrogen. The afore described reactions to prepare (III-a) or (III-b)
are conducted following the same procedures as described hereinabove for

the preparation of the compounds (I).

_— The starting materials (II-a) are obtained by an oxiraneformation

10 reaction from an aldehyde of formula (IV-a), e.g. by reaction of the
latter with a trimethylsulfoxonium halide, or from an ethylene of
formula (V-a) by reaction of the latter with a peroxide, e.g. a
haloperbenzoic acid. In the same way, the intermediate (II-b) is
obtained from the corresponding S-isomers (IV-b) or (V-b). The oxiranes

15 of formula (IV-a-1) obtained in the aforementioned oxirane-formation
reaction are separated in their stereoisomers, e.g. by HPLC or selective
crystallization.

—_—

(Iv-a-1)

separation

+ peroxide (II-a)

(v-a)

— .
The compounds of formula (IV-a), (IV-b), (V-a) or (V-b) are obtained by

35 a suitable separation procedure, i.e. by HPLC, or by a reduction
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reaction of the corresponding optically active racemic acids whereas
(Iv-a) or (IV-b) can be converted to (v-a) or (V-b) by a Wittig
reaction. The said corresponding optically active acids jn turn can be
obtained by conventional separation techniques, j.e. by salt or amide
formation with'an optically active reagent and a selective

crystallization procedure OT a HPLC separation.

The compounds of formula (1) have basic properties and, consequently.
they may be converted to their therapeutically active non-toxic acid
addition salt forms by treatment with appropriate acids, such as., for
example, inorganic acids, such as hydrohalic acid, e.g- hydrochloric,
hydrobromic and the like, and sulfuric acid, nitric acid, phosphoric
acid and the like; or organic acids, such as, for example, acetic,
propanoic, hydroxyacetic, Z-hydroxypropanoic, 2-0X0Pp opanoic, ethane-
aioic, propanedioic, butanedioic, (Z)-z-butenedioic, (E)—Z-butenedioic,

2—hydroxybutanedioic, 2,3—dihydroxybutanedioic, 2—hydroxy—1,2,3-propane—

" gricarboxylic., methanesulfonic, ethanesulfonic, benzeneSulfonic,

4—methylbenzenesu1£onic, cyclohexanesulfamic, 2—hydroxybenzoic,
4—amino—2—hydroxybenzoic and the like acids.

Conversely., the salt form can be ccnverted by treatment with alkali
jnto the free base form.

The compounds of formula (I) with the exception of
(RSSS)-a,a‘—[iminobis(methylene)bis(3,4—dihydro-zg—l-benzopyran—
2—methanol] ethanedinata(lzl) are deemed to be novel compounds and

constitute in an additional feature to the present jnvention.

The compounds of formula (1) and the pharmaceutically acceptable
acid addition salts thereof’potentiate the activity of biocod pressure
reducing agents. In particular they potentiate the reduction of the
blood pressure and of the heart rate.

As blood pressure reducing agents of which the activity is
potentiated there may be mentioned agents having adrenergic and/or
vasodilating activity. In particular such agents may be the compounds

mentioned in U.S. Pat. Nos. 3,663,607 and 3,836,671, in particular
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atenolol: U.S. Pat. Nos. 3,337,628 and 3,520,919, in particular
propranolol: U.S. Pat. No. 3,873,600, in particular metoprolol; uU.S.
pat. No. 3,511,836, in particular prazosin; u.S.Pat. No. 2,484,029, in
particular hydralazine; v.S. Pat. No. 2,928,829 in particular
guanethidine; u.S. Pat. No. 2,503,059, in particular phentolamine; U.S.
Pat. No. 3,261,859, in particular verapamil; y.s. Pat. No. 3,485,847 in
particular nifedipine; y.s. Pat. No. 3,910,924, in particular carteolol;
German Pat. Nos. 2,458,624 and 2,458,625, in particular celiprolol. A
particular group of blood pressure reducing compounds are the compounds
of U.S. Pat. No. 4,654,362 other than the compounds of formula (1) and
in particular the enantiomers of the compounds of formula (I). i.e. the
SRRR-isomers. A particular compound is [ZS,aR,Z‘R;a’R]-u,a'—[iminobis-
methylene]bis[6-£luoro—3,4-dihydro-zg—l—benzopyran—z—methanol. These
groups of active ingredients are 1isted with the purpose of providing
representative examples but pot with the purpose of restricting the
scope of the present jnvention. The said SRRR jsomers and the said
particular'compound can be prepared following the same procedures as
previously described for the preparation of the compounds of formula
(1), but starting from the enantiomers of the intermediates (11-a).
(11I-3). (1I-b) and (111-b). The latter enantiomers in turn can be
obtained as described hereinabove for the'preparation of (lI-a),
(111-3), (11-b) and (11I-b), but starting from the enantiomers of (1v-a)
or (V-a) and jsolating the appropriate stereoisomers in stereochemical
separation procedures. The enantiomers of (IvV-a) and (v-a) in the same
way can be obtained as described for the preparation of (Iv-a) and (v-a)
starting from the appropriate enantiomeric starting materials and/or -
jsolating the appropriate stereoisomers in stereochemical separations.
The compounds of formula (1) and the acid addition salts thereof may
ﬁe administered pefore, during or after the administration_of the blood
pressure reducing agent provided that the time of the administration of
the compounds of formula (1) in relation to the administration of the
blood pressure reducing agent allows the«oompound of formula (1) to be
effective in potentiating the effects of the blood pressure reducing
agent. preferably the compound of formula (I) and the blood pressure
reducing agent are administered in the form of suitable compositions.
Said compositions are meant to also comprise products containing 2
compound of formula (I) as defined hereinabove and a blood-pressure
reducing agent as 2 combined preparation for simultaneous., separate of

sequential use in blood-pressure reducing therapy. Such products may

/]
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for example comprise a kit comprising a container with 2 suitable
composition containing 2 compound of formula (I) and another container
containing 2 composition with a blood pressure reducing agent. Such
product may have the advantage that the physician wishing to administer
blood pressure reducing therapy can select, based on the diagnosis of
the patient to be treated, the appropriate amounts of both components
and the sequence of administration.

When administered during the administration of the blood pressure
reducing agent, 2 composition containing both the blood pressure reducing
agent and the active ingredient of formula (I) may particularly be
convenient.

In a further aspect of the present invention there is provided a
composition comprising an amount capable of potentiating the effects of
blood pressure reducing agents of a compound of formula (I) as defined
hereinabove and 2 blood pressure r;ducing agent. In the said composition,
the molar ratio between the compound of formula (I) and the blood
pressure reducing agent may be other than 1:1, but in particular may be
1:1. The amount of the active ingredient of formula (I) in such
composition will be so that a potentiating effect on the-.effects of the
blood-pressure reducing agent is obtained; the amount of the blood
pressure reducing agent will be so that when potentiated, a blood
pressure reducing effect ijs obtained upon administration. Im particular,
it is contemplated that the molar ratio of the compound of formula (I)
to the blood pressurée reducing compound may pe situated between:SO:l and
1:50, in particular between 20:1 and 1:20, or between 10:1 and 1:10, or
petween 5:1 and 1:5, more particularly between 2:1 and 1:2.
particular such compositions are those wherein the blood pressure
reducing agent is one of the agents pertaining to the patents cited
hereihabove, and more particularly the agents specifically mentioned
hereinabove.

The present jnvention also provides a composition comprising a
phatmaceutically acceptable carrier and as active ingredient an amount
capable of potentiating the effects of blood pressure reducing agents of
a_novel compound of formula (I) or a pharmaceutically acceptable
acid-addition salt thereof, as defined hereinabove.

To prepare such phatmaceutical compositions, an effective amount of
the particular compound oOT compounds., in base or acid-addition salt
form, as the active ingredient or active ingredients is combined in

jintimate admixzture with a pharmaceutically acceptable carrier, which

Petitioner
Exhibit 1002 - 010



10

15

20

25

30

35

. ’ ‘

-8-

carrier may take a wide variety of forms depending on the form of
preparation desxred for admznxstrat;on. These pharmaceutical compositions
are desirably in unitary dosage form suitable, preferably, for
administration orally., rectally or by parenteral injection. For example,
in pteparing the compositions jp oral dosage form, any of the usual
pharmaceutical media may be employed., such as, for egxample, water,
glycols, oils, alcohols and the like in the case of oral liquid
preparations such as suspensions, Syrups. elizxirs and solutions; OF
solid carriers such as starches, sugars. xaolin, jubricants, binders,
disintegrating agents and the like in the case of powders., pills,
capsules and tablets. Because of their ease in administration, tablets
and capsules represent the most advantageous oral dosage unit form, in
which case solid pharmaceut;cal carriers are obviously employed. For
parenteral compositions., the carrier will usually comprise sterile
water, at léast in large part., though other ingredients, for example, to
aid solubility. may be included. Injectable solutions, for example, may
be prepared in which the carrier comprises saline solution, glucose
solution or 2 mizture of saline and glucose solution. Igjectable
suspensions may also be prepared jn which case appropriate liquid
carriers., suspending agents and the like may be employed. In the
compositions suitable for percutaneous admxnxstrat;on, the carrier
optionally comprises 2 penetratxon enhancing agent and/or 2 suitable
wetting agent, opt;onally combined with suitable additives of any nature
in minor proport;ons, which additives do not cause 2 s;gnificant
deletorious effect to the skin. Said additives may facilitate the
administration to the skin and/or may be helpful for preparing the
desired compositions. These compositions may be administered in various
ways, €.9.- as a transdermal patch, as a spot-on, as an ointment. Acid
addition salts of (1) due to their increased‘vater solubility over the
corresponding base form, are obviously more suitable in the preparation
of agueous compositions.

It is especially advantageous to formulate the aforementioned
pharmaceutical compositions in dosage unit form for ease of adminis-
tration and un:formxty of dosage. posage unit form as used in the
specification and claims herein refers to physically discrete units
suitable as unitary dosages. each unit containing 2 predetermined
quantity of active ingredient calculated to produce the desired

therapeutic effect in association with the required pharmaceutical
Q
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carrier. Examples of such dosage unit forms are tablets (including
scored or coated tablets), capsules, pills, powder packets. wafers,

injectable solutions or suspensions., teaspoonfuls, tablespoonfuls and

the like, and segregated multiples thereof.

The present jinvention also concerns a method of potentiating the
effects of blood pressure reducing agents in warm-blooded animals in
need of blood pressure reducing medication, said method comprising
administering to said warm-blooded animals of an effective amount of a
blood pressure reducing agent and a compound of formula (I) as defined
hereinabove.

Oor alternatively., the present jnvention concerns a method of lowering
the blood pressure in warm-blooded animals suffering therefrom, said
method comprising administering to said warm-blooded animals of an
effective amount of a blood pressure reducing agent ahd a compound of

formula (I) as defined hereinabove.

Those of skill in treating subjects suffering from an.increased blood
pressure could easily determine the effective amount from the test
results presented hereinafter. In general it is contemplated that an
effective daily dose of the compounds of formula (I) or their pharmaceu-
tically acceptable acid-addition salts would be from 0.01 mg/kg to 50
mg/kg body weight, in particular from 0.1 mg/kg to 10 mg/kg body weight
and preferably from 0.1 mg/kg to 1 mg/kg body weight.

All above cited references are incorporated herein by reference.

The following examples are intended to jllustrate and not to limit
the scope of the present jnvention in all jts aspects. Unless otherwise
stated all parts therein are by weight.

Whenover used in the following examples "A" refers to the isomer
which was first jsolated and "B" to the one which was subsegquently

isolated.
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EZEEBEQQQEQLEAEI
A. Prepar ion of the interme iates
Example 1 ' ‘
a) A mixture of 63.4 parts of 6—fluoro-4—oxo—&g—l—benzopyran—z-carboxy—
1ic acid and 400 parts of acetic acid was hydrogenated at normal pressure
and at room temperature with 3 parts of palladium-on-charcoal catalyst
10%. After the calculated amount of hydrogen was taken up, the catalyst
was filtered off and the filtrate was evaporated. The residue was stirred
in petroleumether. The product was filtered off and dried in vacuo at
70°C, yielding 49 parts (83%) of 6—£1uoro-3,4—dihydro-zg-l—benzopyran-
2-carboxylic acid (int. 1).
b) To 2 stirred solution of 9.75 parts of jntermediate 1 in 90 parts of
methylbenzene were added 16 parts of thionyllchloride. The mixzture was
stirred for 2 hours at 60°C. The reaction mixture was evaporated. The
residue was taken up twice in 45 parts of methylbenzene and the latter
was evaporated each time. The residue was taken up in 90 parts of
methylbenzene. There were added first 10.5 parts of E,E—diethylethan-
amine and then 2 solution of 14.25 parts of (+)—1,2;3,4,4a,9,10/103-octa—
hydro-l,Aa—dimethy1—7—(1—methy1ethy1)—1—phenanthrenemethanamine
[(+)—dehydroabiethylamine] jn 45 parts of methylbenzene- After stirring
for 2 hours, the organio layer was washed successively with water, 2
sodium hydroxide solution 10%, 2 hydrochloric acid solution 10% and
water, dried, filtered and evaporated. The residue was taken up in 120
parts of warm ethanol. The product was filtered off and crystallized
from ethanol, yielding 6.6 parts (28.4%) of (A)—G—fluoro—3,4-dihydro—
ﬁ—[dehydroabiethyl]—23-1-benzopyran—2—carboxamide (int. 2).
c) A mixture of 6.8 parts of jntermediate 2, 15 parts of acetic acid and
36 parts of concentrated hydrochloric acid was stirred for 24 hours at
reflux temperature. After cooling, the reaction mixture was poured into
water. The product was extracted with 1,1'-oxybisethane. The extract was
washed twice with water, dried, filtered and evaporated. The residue was
taken up in 1,1'-oxybisethane. 5 parts of 2 sodium hydroxide solution
were added. The product was filtered off, taken up in trichloromethane
and treated with 50 parts of a hydrochloric acid solution 10%. The

organic layer was dried, filtered and evaporated, yielding 1.1 parts of
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(+)—(S)—6-f1uoto—3,4—dihydto—2ﬂ—1-benzopytan—z—carboxylic acid;

mp. 99.7°C [q]? _.14.88° (c= 1% in DMF) (int. 3).

d) To a stirred solution of 22.5 parts of jntermediate 3 in 180 parts of
tetrahydrofuran were added 18.7 parts of 1,1'—carbonylbis[lﬂ-imidazole].
The whole was stirred for 1 hour at room temperature and cooled to
_70°C. 136 Parts of a 25% solution of [bis(z—methylptopyl)]aluminum
nydride in methylbenzene were added dropwise during 2 period of 20
minutes. Upon completion, stirring was continued for 20 minutes at
-70°C. 40 parts of methanol were added and the mixture was poured into
water. The product was extracted with 1,1'—oxybisethane. The extract was
washed successively with a hydrochloric acid solution 10%, water and a
sodium hydrogen carbonate solution, dried, filtered and evaporated,
yielding 12 parts (57.9%) of (+)-(S)—ﬁ-fluoro—a,d—dihydro—ZE—l-benzo-
pyran-z-carboxaldehyde as an oily residue (int. 4).

e) 6.3 Parts of a sodium hydride dispersion 50% were washed twice with
petroleum ether and then taken up jn 250 parts of dimethyl sulfoxide. 29
parts of trimethylsulfoxonium jodide were added during 2 period of 30
minutes and stirring was continued for 20 minutes. A solution of 12
parts of jntermediate 4 in 10 parts of dimethyl sulfoxide was added
dropwise and upon completion, the mixture was stirred for 30 minutes.
The reaction mixture was poured jnto water and the product was extracted
with 1,1'-oxybisethane. The extract was washed three times>with water.,
dried, filtered and evaporated. The residue was purified py column
chtomatography (HPLC) over silica gel using a mixture of methylbenzene
and ethyl acetate (90:10 by volume) as eluent. The pure fractions were
collected and the eluent was evaporated, yielding 2.1 parts (9.8%) of
(&)—[S(S)]—6-£1uoro—3,4-dihydro—2-oxitanyl-Zg—l—benzopyran as an oily

residue (int. 5).

Example 2

a)In the procedure described hereinabove in example 1p) 6.1 parts (26.3%)
of the compound (B)—6-f1uoro-3{4-dihydro-§—[dehydroabiethyl]—zg—l—benzo—
pyran—z—carbozamide (int. 6) was obtained as 2 residue.

p) A mixture of 6.1 parts of jntermediate 6, 715 parts of acetic acid and

36 parts of concentrated hydtochloric acid was stirred for 24 hours at

\?
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reflux gemperature. The reaction mixture was poured jnto water. The
product was extracted with l,l‘—oxybisethane. The extract was washed
twice with water. dried, filtered and evaporated jn vacuo. The residue
was crystallized from petroleum ether. The product was filtered off and
dried, yielding 0.9 parts of (—)—(R)vﬁ—fluoro—3,4-dihydro-25—l-benzo—
pyran—z—carboxylic acid; mp- 102.5°C [a];s = -13.39° (c= 1% in

pMF) (int. 7).

c) To @ stirred and refluxed solution of 36 parts of intermediate 7 in
400 parts of methanol were added 1.8 parts of sulfuric acid. The mixzture
was furtherl and refluxed for 4 hours: after cooling, the reaction mixture
was evaporated. The residue was taken up in l,l‘—oxybisethane. The
mixture was washed successivily rwice with 2 sodium nydrogen carbonate
solution and once with water. adried, filtered and evaporated, yielding
33 parts (82.6%) of (—)—(R)—methyl 6—£luoro—3,4—dihydro—23—l—benzo—
pyran-z-carboxylate as an oily residue (int. 8).

a) To 2 stirred and'cooled (-80°C) solution of 33 parts of intermediate
g8 in 450 parts of methylbenaene were added aropwise 255 parts of &
solution of [bis(z—methylpropyl)]aluminium nydride in methylbenzene
under nitrogen atmosphere. stirring was continued for 30 minutes 3t
_8o°C. 16 parts of methanol were added and the reaction mixture was
poured jnto water. The mixture was acidified with hydrochloric acid and
the two layers were separated. The organic phase was dried, filtered and
evaporated, yielding an 0ily residue of 32 parts (the residue was set
aside). 9.6 Parts of a sodium nydride aispersion 50% were washed first
three times with petroleumether and then taken up in 500 parts of
dimethyl sulfoxide. 44 parts of trimethylsulfoxonium jodide were added
portionwise and after complete addition, the'whole was stirred for 20
minutes at room remperature. To the thus obtained mixture was added
dropwise 2 solution of 32 parts of the oily residue, which was set aside
(see above) s jn 20 parts of dimethyl sulfoxide. Upon completion, stirring
was continued for 20 minutes at room temperature. The whole was poured
jnto water and the product was extracted with 2,2'—oxyhispropane. The
extract was dried, filtered and evaporated. The residue was separated by
column chromatography (HPLC) over silica gel using @ mixture of hexané

and ethyl acetate (80:20 bY volume) as eluent. The desired fractions
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were collected and the eluent was evaporated, yielding 8.2 parts (24.8%)
of (-)—[R(S)]—6—fluoro-3,4-dihydro-2-oxiranyl—zg-l—benzopyran as a
residue (int. 9).

e) A solution of 8.2 parts of jntermediate 9 and 20 parts of benzene-
methanamine in 80 parts of methanol was stirred overnight at room
temperature. The reaction mixture was evaporated and the residue was
taken up in 2,2'—oxybispropane. The precipitated product was filtered
off and crystallized from acetonitrile. The product was filtered off and
dried, yielding 4.6 parts (38.1%) of (—)—[R(S)]-6—£luoro—3,4—dihydro—
a-[[(phenylmethyl)amino]methyl]—2§-1—benzopyran-2—methanol (int. 10).

B, Prepar jon_of the inal m

Example 3

a) A solution of 1.8 parts of jntermediate 5 and 2 parts of jntermediate
10 in 40 parts of ethanol was stirred for 4 hours at reflux remperature.
The reaction mixture was evaporated, yielding 3.5 parts (100%) of
[ZR,aS,Z‘S,u'S]—a,a'—[[(phenylmethyl)imino]bismethylene]bis—
[6—£luoro—3,4-dihydro—zg—l—benzopyran—z—methanol] as a residue (int. 11).
p) A mizture of 3.5 parts of jntermediate 31 and 250 parts of 2-methoXy-
ethanol was hydrogenated at normal pressure and at room temperature with
2 parts of palladium—on-charcoal catalyst 10%. After the calculated
amount of hydrogen was taken Up/ the catalyst was filtered off and the
filtrate was evaporated. The residue was taken up .in trichloroﬁethane
and purified py column chromatography over silica gel using trichloro-
methane 3as eluent. The pure fractions were collected and the eluent was
evaporated. The residue was crystallized twice from acetonitrile. The
product was f£iltered off and dried, yielding 1.2 parts (42%) of
[2R,a5,2‘S,a'S]—a,a'-[iminobismethylene]bis[6-£1uoro—3,4—dihydro—
zg—l—benzopyran—z—methanol]{ mp. 142.7°C (compound 1).

Example 4

A mixture of 19.4 parts of (RS,SS)-a,a'-[[(phenylmethyl)imino]bis—
(methylene)bis[3,4—dihydro—zg-l-benzopyran—2-methanol], prepared as
described in US—4,654,362 (see compound 16 in the experimental part of

the latter’ the designation "A_B+ referring to the RSSS jsomer) and
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243 parts of Z—methoxyethanol was hydrogenated at normal pressure and at
room temperature with 2 parts of palladium—on-charcoal catalyst 10%.
After the calculated amount of hydrogen was taken up., the reaction
mixture was f£iltered over djiatomaceous earth and evaporated. The residue
was ctystallized twice from acetonitrile, yielding 6.8 parts (43.8%) of
(RS,SS)-a,a'-[iminobis(methylene)]]bis[3,4-dihydro-2§—1-benzopyran-
2-methanol]; mp. 136.1°C ( compound 2).

Example 5

A mixture of 6 parts of jntermediate 10, 5 parts of (SS)—3,4—dihyaro—
2-oxirany1—ZH—l—benzopyran, ptepared as described jn example 17 of
uUS-4,654,362 (intermediate 53, the designation wp*" referring to the
s§S-isomer) and 119 parts of ethanol was refluxed for 18 hours. The
reaction mixture was evaporated and the residue was added to 275 parts
of Z-methoxyethanol and hydrogenated at normal pressure and at room
temperature with 2 parts of palladium-on—charcoal catalyst 10%. After
the calculated amount of hydrogen was taken up, the catalyst was filte-
red off and the :ilttate was evaporated. The residue was ctyStallized
from acetonitrile, yielding 3.8 parts (49.3%) of (RSSS)-«-[[[Z-(3,4—
dihydro—zg—l—benzopyran-z—yl)—z—hydroxyethyllamino]methyl]-6-iluoro-3,4-
Aihydro—zg—l—benzopyran-z—methanol; mp. 154.2°C ( compound 3).

Ex 1

Following the same procedures as described in example 5 and starting
from (SS)-6—£1u0t0—3,4-dihydro—a—[[(phenylmethyl)amino]methyl]-zg—l-
benzopytan-z—methanol (obtained from the reaction of jntermediate 5 with
benzenemethanamine) and (SR)-3,4—dihydro—2—oxiranyl-zg-l-benzopyran
(obtained as described in example 17, compound 52 of uUs-4,654,362; the
designation wp~" referring to the SR isomer) there was also prepared
(SSSR)—a—[[[2—(3,4—dihydro-Zﬂ-l-benzopyran-z—yl)-2—hydroxyethy1]amino]-
methyl]—s—fluoro-3,4—dihydro—2g—1—benzopyran-Z-methanol; mp. 140.7°C

(compound 4).

C. Pnarmacglogigal examples

Adult spontaneous hypertensive rats (6 months of age) were
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anesthetized by ether jnhalation. The femoral

cannulated, and the catheter was connected to

pressure transducer. When the animals were £
restrained and the systoli

continuously recorded. An obs

artery was dissected and

a strain-gauge blood

ully awake, they were
c and diastolic arterial blood pressure were

ervation period of at least 30 min preceded

the administration of the test compound. All test compounds were

dissolved in 20% polypropylene gly

arterial blood pressure and the heart
of 120 minutes. The average blood pressur

from the results obtained at various time

of the test drug. The fo

1lowing -table illustr

treated and untreated animals expressed as a

systolic and diastolic blood

A% Changes (average 120

and in heart rate (HR) in spontaneou

P

Bydralazine

min) in systolic and

Guanethidine

2.5 mpk

Guanethidine
2.5 mpk + *
1.25

\E

col and injected intraperitoneally.
After administration of the test drug the systolic and diastolic

rate were recorded during 2 period
e and heart rate was calculated

jntervals after administration

ates the difference between

percentage (A%) in the

pressure and the heart rate.

diastolic (SBP, DBP)

s hypertensive rats

Phentolamine

0.63 mpk
+ * 1.25
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* Atenolol |Propranolol ‘Metoprolol 'Prazosin
2.5 mpk 10 mpk 5 mpk 10 mpk 0.01 mpk
5 _ ____________._________________________
SBP -7 -3.7 -2 -1.2 -10.9
DBP 0 +5.9 +12.4 +12.8 -11.3
HR 0 -28.1 -20.7 -16.6 +1.6
L " —
10 Atenolol Propranolol Metoprolol Prazosin
10 mpk + * 5 mpk + ¥ 10 mpk + * 0.01 mpk
2.5 2.5 2.5 + * 2.5
_________________w_________________________________________________
SBP =21 -9.6 -12.7 -27.6
15 DBP =21 +3.2 -4 -28.7
HR -32 -33.1 -28.25 -6.8
* = [2R,aS,2'S,a'S]—a,a’-[iminobismethylene]bis[6~£1uoro—3,4—
dihydro—Zﬂ-l—benzopyran—z—methanol]. (compound 1).
‘/%—
25
30
35

Petitioner
Exhibit 1002 - 019



-17-

What is claimed is

. A method of potentiating the effects of blood pressyre reducing
agents in warm-blooded animals in peed of blood pressure redpcihg
5 medication, said method eomprising administering to sadd wa;m;blooded
animals of an effective amount of 2 b}ood pressure educipé agent and a

’
’
’
’

compound which is represented by the formula

OH p
. | 4 o
H —NH—CHZ-CH R (1),
10 s 9
R
- ¢
1/ '
or a pharmaceutically accep adid additién thereof, wherein
- g _ P
Rl and R° each jndependen are hydrogen OT Cc alkyl:
5 4 5 6 g, g 10 . 1-6
15 rR>, R, R, R R, R, and R 9éch jndependently are hydrogen,
halo, Cl_Galkyl, Cl_aalkyl»xy, hydroxy& cyano, carboxy OT
Cl_aalkylpxycarbonylz A
or two vicinal radicaXs of R3, R4”f85, RG, R7. RB, Rg and Rlo taken
4
together may form 2 _CH=CH-CH=CH- or _(CHZ)A- radical.
20 '

. . . 7
od according rofclaim {,wﬁg:exn R3, g, R6, R .
’/

Rs, Rg and Rlo are hydrog§

////

3. A method accorg ng to claim 1 whérein the compound is [2ﬁ,aS,—

25 2'S,a’ s}-a,a’ -[imingbis 'i hylene]bis[ﬁ—fluoro—3 ’ 4-dihydro-2H-1-
benzopyran-z—meth--oll.
4, A pharm ceutical composition comprising an amount, capable. of
potentiating he effects of plood pressure reducing agents. of a

30 compound © formula (I)

Rz R7
o RS (1),
RQ
RlO

35

\fe
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or a phatmaceutically acceptable acid addition thereof, wherel

Rl and Rz each independently are hydiogen or Cl_salkyl;

3 4 5 6 7 8 9

R°, R, R, R, R', R°, R and R 10 each jndependently pre hydrogen,

halo, C _Galkyl, alkyloxy. hydroxy. cyano, carboxy

1 Cl—ﬁ

Cl_salkyloxycarbonyl:

or two vicinal radicals of R3, R4, 85, R6, 87, Ra, and Rlo taken
together may form a _CH=CH-CH=CH- oOT _(CH2)4— radical, and an

effective amount of a blood pressure reducing #gent.

5. A composition according to claim 4
=

R7, RB, Rg and Rlo are hydrogen.

6. A composition according to clii where;n the compound of
formula (I) is [2R,aS, 2's,a'S)l-a, -[1:ﬁ:1bxs ethylene]bxs[G-
fluoto-3,4—dihydro-2ﬁ— 1-benzopyr#n-2- anol].

7. A composition accordi to claim 4 wh€;;;n the blood pressure
reducing agent js selected Arom atenolol, propranolol, metoprolol,
prazosin, hydralazine, gy, nethidine, phentolamine, verapamil, nifedipine,
carteolol, celiprolol.

el
8. A composition according to claim 4 “herein the blood pressure
reducing agent is s,aR,2'R, a'R)-a,a'—[iminobismethylene]bis—

[6—f1uoro-3 ,4-4dinh dro-2H-1 —benzopyran-z—methanoll.

9. A compo ition according to claim 8 wherein the molar ratio of
/

poth active jagredients is 1:1.

10. A komposition according to claim 8 wherein the molar ratio of

both actaive ingredients js other than 1:1.

A product containing a chemical compound of formula

R3 Rl OH OH Rz ?1
| - |
R CH-CH_-NB-CH -CH (o] Ra (1),
=~ 2 2

R S S 9

R R
10
RG
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or a pharmaceutically acceptable acid addition thereof, wherein

Rl and R2 each independently are hydrogen or C1 6alky1;

3 4 5 6 7 8 9

R>, R, R, R, R, R, R* and Rlo each independently arg hydrogen,

halo, Cl_salkyl, Cl_ﬁalkyloxy, hydroxy, €yano. carboxy oOr
5 c 6alkyloxycarbonyl;

1

or two vicinal radicals of R3, R4, Rs, 86, R7, RB, Rg

amd Rlo taken

together may form a -CH=CH-CH=CH- oT -(CH2)4- radicay, and a blood
pressure reducing agent, as a combined preparation or simultaneous,

separate or sequential use in blood pressure redyting therapy.

10 l!r;—//
12. A chemical compound of formula
83 Rl OH OH 7
|
CH-CH_-NH-CH -CH R8 (1),
2 2
R S S
RQ

15

or a pharmaceutically acceptable agid addition thereof, wherein

Rl and Rz each independently

R3, R4, RS' RG, R7, RS’ RQ

4re hydrogen OT Cl_ealkyls
And Rlo each independently are hydrogen,
20 halo, C1_6a1ky1, Cl_salkyloxy hydroxy., cyano, carboxy OT
Cl_salkyloxycarbonyl;
or two vicinal radicals o R3, 84, Rs, RG, R7, Rs, Rg and Rlo taken
together may form a -CH=¢B-CH=CH- or -(CH2)4- radical, the compound
(RSSS)-a,a'-[iminobis(-ethylene)bis(S,4-dihydro-Zg—l-benzopyran—
25 2-methanol] ethanedfoate(1:1) being excluded.
13. A compoung according to claim X2 wherein R3, R4, R6, R7,

afe hydrogen.

30 14. A compound according to claim ;2/:;::;in the compound is

"S]-a,u‘—[iminobismethylene]bis[6-£luoro-3,4-dihydro—

zg—l-benzc-yran-z-methanoll.

15/ A pharmaceutical composition comprising a pharmaceutically

35 able carrier and as active ingredient an amount capable of
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potentiating the effects of blood pressure reducing agents/of a compound

of formula (I)

|
CH-CH,,-NH-CH, -CH _\

R § S

R1 and R2 each independently are hydrg

R3, R‘, Rs, RB, R7, RB, R9 and Rlo

halo, alkyl, C alkylozy, hydroxy, cyano, éarboxy or

C1-6 1-6

C alkyloxycarbonyl:;
-6 3 _4

or two vicinal radicals of R, R 6 7 8

R, R, R, Rg and R10 taken
together may form a -CH=CH-CH=CH- or —(CH2)4- radical, the compound
(RSSS)-a,a’'-[iminobis(methylene)bis(3,4-dihydro-2H-1-benzopyran-

2-methanol] ethanedioate(l£1l) being excluded.

16. composition accoYding to claim 15 whé?gin R3, R‘, R6,

R7, R8 and R10 are hydyogen.

17. A compositidn according to claim 15 erein the compound of
formula (I) is [2
fluoro-3,4-dihy

,aS,2'S,a'S)-a,a'-[iminobismethylene]lbis[6-

o-2H-1-benzopyran-2-methanol].
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ABSTACT

METHOD OF LOWERING THE BLOOD PRESSURE

A method of potentiating the effects of blood pressure redhcing agents
in warm-blooded animals, said method comprising administering to said
warm-blooded animals of an effective amount of a blood pressure reducing

agent and a 2,2'-iminobisethanol derivative.
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IN THE UNITED STATES PATENT AND - TRADEMARK OFFICE

ant Raymond Mathieu Xhonneux et al.

erial No.: Rule 60 continuation of Art Unit: 125

Serial No. 07/325,181

Filed March 16, 1989 Examiner: R. Travers
For H METHOD OF LOWERING THE BLOOD PRESSURE

Honorable commissioner of Patents
and Trademarks
wWwashington, D.C. 20231

Sir:

PRELIMINARY AMENDMENT AND
INFORMATION DISCLOSURE STATEMENT

Prior to examination, please amend the above-identified

application as follows:

In The Sgecification

—
- .

Page 1, cancel lines 14-15 and insert therefor the following

paragraph:

--- This application is a continuation of our copending
. . , . C row abandgred)
; ’ application Serial No y7325,181, filed on March 16, 1989;£Yh1Ch
és 4
in turn was a continuation—in—part of application Serial No.

07’172,747, filed on March 23, 1988. -
A
/{\Jou) P&

\// page 2, line 22, delete R°.

In The Claims

An 1il= =220

W 2
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formula:
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g claims:

JAB 775

ancel Claim 1 and add the followin

18 The compound [2R,aS,2'S,a'S]-a,a'-[iminobismethylene]—

-methanol] having the

3,4—dihydro—ZH—1-benzopyran-2

OH c‘m
CH-CH,-NH-CH,-CH
S S

S

able acid addition salt thereof.

or a pharmaceutically ackept

comprising a

the

composition

19. A
pharmaceutically acceptalk yrier and, as active ingredients,

compounds:

(a) the blood pressure reduding compound [ZS,aR,Z'R,a'R]—
a,a'-[iminobismethylene]bis[6—fluoro— 4—dihydro-ZH—l-benzopyran—z-

methanol] having the formula:

4 addition salt\thereof; and

or a pharmaceutically acceptable aci
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JAB 775

the compoxdnd of Zim 18-~ in an amount capable of

20. A composition according to ClaimAfﬁywherein the molar
ratio of the compounds (a) and (b)A/is within the range of from

about 5:1 to about 1:5.

2f

. A composition ac ording to Claim 12 wherein the molar
ratio of the compounds () and (b) is about 1:1.

22. A method of/treating hypertension in warm blooded animals
in need of such treatment which comprises administering to said
warm blooded anipals an effective amount of the pharmaceutical

Q- composition of

23. A method of treating hy ertengfgn in warm blooded animals

in need of such treatment whi comprises administering to said

warm blooded animals an
composition of Claim 20

e

/24. A method of treating hypertension in warm blooded animals

ve amount of the pharmaceut1ca1

in need of such treatment which comprises administering to said

warm blooded animals an effective amount of the pharmaceutical

A

composition of Claim‘;A.

50
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REMARKS

In the specification, the status of the parent applications
has been brought up to date, and an error on page 2, line 22, has

been corrected.

Applicants intend to expressly abandon the immediate parent
application, Serial No. 07/325,181, as soon as Applicants receive

the filing receipt for the present application.

The claimed jnvention relates to a particular stereoisomeric
form of the base compound a,a'-[iminobismethylene]bis[6—f1uoro-3,4-
dihydro-2H—1—benzopyran—2-methanol], to @ a pharmaceutical
composition containing this compound plus a particular blood
pressure reducing agent (the mirror image stereoisomer of the
subject claimed compound) , and to a method of treating hypertension
in warm plooded animals which comprises administering to warm
pblooded animals in need of such treatment an effective amount of

said pharmaceutical composition.

Theloase compound a,a'—[iminobismethylene]bis[6—f1uoro—3,4-
dihydro-zH-l-benzopyran-z—methanol] is a compound having the

structure:
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?H OH

]
mQH_CHZ-NH—CHz—CH\@ -
F F

This compound has four asymmetric centers, which are indicated
in the formula with asterisks ("*") . Each asymmetric center can
have either of two absolute spatial coﬁfigurations, designated by
convention as wr® or "S". Theoretically, 2 compound having 4

asymmetric centers, each of which can have 2 absolute spatial

configurations, would have sixteen [i.e.. 24] possible specific
stereoisomers or diastereomers. The present base compound,
however, has only ten diastereomers. The enumeration and

description of the ten possible diastereomers can pe explained by
reference to the system that is used to refer to the possible
diastereomers in the prior art patent that discloses the base

compound.

The base compound, unresolved into specific diastereomers,»is
xnown from van Lommen et al., U.S. patent No. 4,654,362 (see
compound NOS. ga and 87, shown in the table in Col. 21 of the
patent) . compound NoS. g4 and 87 of Van Lommen et al. are
designated as nap" and "AA" diastereomers of the base compound. It
is pointed out at col. 5, lines 1-4 of Van Lommen et al., that the
npn designation denotes the RS or the SR configuration (which one
is not specified - thus, the designation wpA" can be taken to denote

a mixture of poth the RS and the SR diastereomers) and the "B"

-5
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designation denotes the RR or the SS configuration (which one is
not specified - thus, the designation wp" can be taken to denote a
mixture of both the ss and the RR diastereomers) . Since "A" or "B"
refers to one half of the molecule, it is seen that, using the
system Van Lommen et al. used, the possible stereoisomeric
designations for the final molecules are wapA", "AB", "BA", Or wBB".

The possible absolute configurations are therefore the following:

From the AA designation:

since A = RS + SR, then AA = (RS + SR) - (RS + SR);

(RS + SR) - (RS + SR) = RSRS + RSSR + SRRS.

Thus there are three possible absolute stereoisomeric
configurations with the AA designation. {The SRSR configuration,
which is formed byraddition 9f SR + SR, is equivalent to the RSRS
configuration because both right and 1eft halves of the molecule
(as one views the formula shown above) are identical, but just

wyritten" either forwards or backwards, saY, 1ike HAT or TAH.]

From the BB designation:

since B = RR + SS, then BB = (RR + ss) * (RR + ss);

(RR + ss) *+ (RR #+ ss) = RRRR + RRSS + SSSS.

There are therefore three possible absolute configurations
with the BB designation. (The SSRR configuration, which is formed

py addition of SS + RR, is identical to the RRSS configuration.)

-6=
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From the AB desi nation:
A = RS + SR and_B = RR + SSj AB = (RS + SR) ° (RR + sSS);
(RS + SR) ° (RR + SS) = RSRR + RSSS + SRRR + SRSS.

Thus, four possible diastereomers are possible from the AB

designation.

A1l possible diastereomers formed from the BA designation

would be identical to those formed from the AB designation.

From the above discussion, jt is seen that there are a total
of ten possible diastereomers of the ase compound. The present
invention is pased on the discovery that one of these ten possible
diastereomers possesses unexpected properties, as is discussed more

fully below.

The specific stereoisomeric compound of the invention is

represented by the formula:

mcu —CH,-NH- CHZ—CH\@\
S

It will be seen that the four asymmetric centers, reading from

left to right in the formula, have, respectively, the R, S, S« and
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g absolute configurations. For brevity, this compound will be
referred to herein as the "RSSS compound“. The RSSS compound is

the preferred compound disclosed in the subject specification, as

is disclosed on page 2, 1ines 25-27-

The mirror image of the RSSS compound will be referred herein
to as the "SRRR compound" . As is disclosed in the specification at
page 6, 1lines 12-13, the SRRR compound is a preferred blood
pressure reducing agent to pe used in combination with the RSSS

compound.

The subject RSSS compound has an unexpected and valuable
potentiating effect on plood pressure reducing compounds, and in
particular, on its mirror image diastereonmer, the SRRR compound.

This unexpected potentiating effect will be demonstrated below.

The Examiner's attention is now specifically directed to the
accompanying Rule 132 peclarations, one by Applicant Xhonneux and
one by petrus J. pauwels. Please refer first to Mr. Xhonneux'
Declaration, in which piological data demonstrating the
potentiating effect of the subject RSSS compound is presented.
Table 1 presents data showing the effect of various dosages of the
subject RSSS compound alone on spontaneously hypertensive rats
wgHR". It is seen that (i) at dosages of up to 5 mg/kg, there is
no significant effect on diastolic blood pressure: (ii) at a dosage
of 2.5 mg/kd, there is only a slight effect on systolic blood
pressure, and (iii) at a dosage of 5 mg/kg there is only a slight

effect on heart rate. Thus, it is clear that the subject RSSS

-8~
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compound only minimally affects plood pressure and heart rate when

given alone.

The Examiner's attention is novw respectfully invited to Tables
2 and 3. Table 2 presents data in which SHR were given the mirror
image SRRR compound alone at varying dosages. Table 2 shows that
a significant systolic pblood pressure reduction is obtained at a
dosage ©of 0.63 mg/kg of the SRRR compound and a significant
diastolic pblood pressure reduction is obtained at a dosage of 1.25

mg/kg of the SRRR compound.

Table 3 presents data in which SHR were given a dosage of 1.25
ng/kg of the SRRR compound, and varying dosages of the subject RSSS
compound, from O up to 5 mg/kg-. As can be seen from the data in
which no RSSS compound is added to the SRRR compound (and also from
the data presented in Table 2). the SRRR compound is a potent blood
pressure reducing agent when used by itself. However, please note
that a significant reduction in systolic blood pressure is seen
when 0.16 mg/kg of the subject RSSS compound is added to the 1.25
ng /K9 of the SRRR compound; 2 significant reduction is diastolic
pblood pressure is seen when 0.31 mg/kg of the subject RSSS compound
is added to the 1.25 mng/kg of the SRRR compound; and significant
additional heart rate reduction is seen when a dosage of 2.5 mg/kg
of the subject RSSS compound is added to the 1.25 mg/kg of the SRRR
compound . as this data demonstrates, at dosages in which the
subject RSSS compound has 1ittle or no effect when used alone, when
it is combined with the SRRR.compound, significant additional blood

pressure reducing effect is obtained. Also, please compare, for

-0 -
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instance, the data from Table 3 wherein 1.25 mg/kg of each compound
was administered (i.e., 3 total dosage of the base compound of 2.5
mg /k9) with the results shown in Table 2 wherein 2.5vmg/kg of the
SRRR compodnd was used (again, a dosage of the base compound of 2.5
mg/k9g) - it is seen that when the mixture of the two compounds is
used, a significantly greater decrease in blood pressure is
obtained than when the SRRR compound is used alone in an equimolar

amount.

The experimental results presented in the XhonneuX Declaration
are shown graphically on page 264 of the Xhonneux et al. article
that is appended to the XhonneuX Declaration. It is pelieved that
the data presented in the Xhonneux peclaration and shown in the

said article illustrates a classic case of synergistic results

wherein the penefits of the two materials when used in combination.

far exceeds the additive effects what would have peen expected from

their properties that are observed when each is used alone.

The Examiner's attention is now respectfully directed to the
Pauwels Declaration and the Pauwels et al. article that is appended
thereto. This article relates to the receptor pbinding profile of
the enantiomers of the compound a,a'—[iminobis(methylene)]bis[6—
fluoro—3,4-dihydro—ZH-1—benzopyran—2-methanol], the base compound
of the subject claimed RSSS compound, and the SRRR compound. In
the article, the RSSS isomer is identified as R 67,145 and the SRRR
compound is identified as R 67,138. First, please refer to page
g48, right hand column, at lines 2-6. As disclosed here in the

article, the 1:1 mixture of these two enantiomers, jdentified by

-10-
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the generic name npebivolol", ijs found to be a potent ﬁl-adrenergic
plocker as tested by pinding studies on receptors in rabbit 1lung,
the SRRR compound (R 67,138) is equally potent (and therefore is a
conventional B—adrenergic blocking agent) , whereas the RSSS isomer
(R 67,145) is 175-fold less potent. Thus, while the Rsss isomer of
this jnvention does have 3-adrenergic blocking activity, it is
considerably jess potent than conventional B-blockers. Therefore,
it is surprising that when it is mixed with a conventional
B-blocker, the said B-blocker is potentiated by a significant

degree.

The Examiner's attention is now respectfully directed to
page 849 of the pauwels et al. article. Please note the discussion
beginning in the middle of the right hand column. The following

quotation is significant:

Mode of action of nebivolol as antihypertensive
agent. clinical and in vivo pharmacological studies with
nebivolol revealed an interesting hemodynamic profile,
different from that of classical B—adrenergic blockers
(see introduction) . Observed reductions in heart rate
can probably be attributed to Bl—adrenergic receptor
blockade. However, improved left ventricular function,
reduction in S stemic vascular resistance and related
cardiac output seen with nebivolol are not groperties of

the immediate

classical Q-adrenergic blockers. Also,
reduction in blood pressure, obtained after

administration of nebivolol to conscious spontaneous
hypertensive rats, has not_ been observed with known -
adrenergic blockers. Recent observations have revealed
that the particular hemodynamic profile is specifically
obtained with nebivolol, whereas the ﬁl—adrenergic active
enantiomer R 67,138 (s,R,R,R) showed the activities of a
typical ﬁ—adrenergic blocker. Hence the progerties of
nebivolol apparently resulted from the combined
activities of the two enantiomers. (Underscoring added.)

—11_

£
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The underscored matter in this guotation speaks for itself.
However, it is clear that the combination of the two enantiomers,
i.e., the SRRR and the RSSS enantiomers, do not behave like the
heretofore known B-blockers. This is entirely unexpected and could

not have been predicted from the prior art.

For all of the reasons that are set forth above, and for the
reasons that are presented in the accompanying Declarations by
Messrs. Pauwels and Xhonneux, it is urged that the presently
claimed invention is patentable over the Van Lommen et al. patent,
U.s. Patent No. 4,654,362. A copy of this patent is included

herewith along with a filled out form PTO 1449.

Early favorable action is respectfully requested.
Respectfully submitted,

Charles J. Mé@é:éz é;%

Attorney for Applicant(s)
Registration #20,359

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

January 24, 1992

-12-
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1. A me atiating the effects of blood pressure reducing

. agents in wa. ~~blooded animals in need of blo.- pressure reducing

medication, said method comprising administering to said warm-blooded
animals of an effective amount of a blood pressure reducing agent and 2

compound which is represented by the formula

‘R r o oH
4 L\\ | NH-C lH ’
R__% (,O\é//ﬂCH-CHZ— -CH,-C (1),
5 i ‘R S S
R_—LQ%/J\\J/J
%6

or a pharmaceutically acceptable acid addition thereof, wherein

2
R1 and R each independently are hydrogen or C alkyl:
3 a4 .5 6 1 8 .9 10 1-6

R>, R', R°, R, R, R R™ and R each independently are hydrogen,
halo, C1 6alkyl, C1 6alkyloxy, hydroxy, Cyano. carboxy or
C1 6alkyloxycarbonyl; ,

’ 7 1

or two vicinal radicals of Ra, R4, RS, R6, R, Ra, Rg and R 0 taken

together may form a -CH=CH-CH=CH- or '(Cﬂz)q— radical.
. . P 4 6 7 -
2. A method according to claim 1 wherein R™, R, R, R,

Ra,_R9 and Rlo are hydrogen.

3. A method according to ciaim 1 wherein the compound is [2R.aS, -
2'S,a‘S]—a,u‘-[iminobismethylepglbis[6—f1uoro-3,4-dihydro-25-1-

benzopyran—Z—methanol]. “t
_—_
4. A pharmaceutical composition comprising, an amount, capable of
potentiating the effects of blood pressure reducing agents, of a

compound of formula (I)

R3 Rl OH OH Rz R7
4 | | | 8 .
R__ o] CH-CHZ-NH-CHZ—CH [o} R (1),
5 R S . S 9
R
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[N THE UNITED STATES PATENT AND TRADEMARK OFFICE - n 0%

-

In re application of )

Xhonneux Raymond Mathieu et al. ) Examiner Russell Travers

Rule 60 Continuation of Serial No. 07/325,181 ) S

filed March 16, 1989 )  Group 120-Art Unit 125
)

T for METHOD OF OWERING THE BLOOD PRESSURE

DECLARATION :

-

1, Pauwels, Petrus J ohan Antoon, a citizen of Belgium residing at Renier
Sniederspad 21, 2350 Vosselaar, Belgium, make the following declaration :

1. Iam biologist which degree 1 obtained from the State University of Ghent in
1984. Since 1984 1 am employed at JANSSEN PHARMACEUTICA ,N.V,,
having its principal place of business at Turnhoutseweg 30, B-2340-Beerse,
Belgium, as Senior Scientist in the Department of Biochemical Pharmacology.

5. 1am the author or co-author of many publications in the biochemical-
pharmacological field and I am well acquainted with the techniques employed 10
evaluate the interaction of cardiovascular drugs with neurotransmitter receptors.

3. Tam the author of the attached article which is entitled “The Receptor Binding
Profile of the New Antihypertensive Agent Nebivolol and its stereoisomers
Compared with Various B-adrenergic Blockers” and which was published in
Molecular Pharmacology, 34, 843-851 (1988). The tests presented in this
article were conducted in our department and the results obtained therein are
those reported in the article. The article is primarily concerned with a number of
detailed receptor-binding studies on the various stereochemical forms of the
antihypertensive drug nebivolol. One salient finding of the reported test results
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is mentioned on page 845, column 2, line 11-20 and relates to the fact that
nebivolol and its d-enantiomer (SRRR) have about similar binding affinity for B-
adrenergic receptors whereas its 1-enantiomer (RSSS) has about 100 times less
binding affinity for said receptors. Consequently, the p-adrenergic blocking
properties of nebivolol are predominantly due to the d-enantiomer. However, as
is mentioned on page 849, second column in the paragraph entitled “Mode of
action of nebivolol as antihypertensive agent” : “Recent observations have
revealed that the particular hemodynamic profile is specifically obtained with
nebivolol, whereas the p-adrenergic active enantiomer R 67 138 (S.R.R.R)
showed the activities of a typical p—adrenergic blocker. Hence, the properties of
nebivolol apparently resulted from the combined activities of the two
enantiomers ™. Indeed, research results not reported in the present articlc show
that the unusual pharmacological profile of nebivolol which differs from other
classical B-adrcnergic blockers, cannot be attributed to the d-enantiomer (SRRR)
alone. The peculiar, advantageous properties of nebivolol such as improved left
ventricular function, reduction in systemic vascular resistance, and related
increased cardiac output (i.e. positive inotropy) and the immediate reduction in
blood pressure which are obtained after administration of nebivolol are mediated

by the l-enantiomer.

4. 1finally declare that all statements herein of my own knowledge are true and
that all statements made on information and belief are believed to be true; and
further that these statements Were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, OT both,
under section 1001 of Title 18 of the United States Code and such willful false
statements may jeopardize the validity of the application or any patent issuing

thereon.

Signed, this AY day of January 1992.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

e

In re application of )
Xhonneux Raymond Mathieu et al. )  Examiner Russell Travers
Rule 60 Continuation of Serial No. 07/325,181 )
filed March 16, 1989 )

)

for METHOD OF LOWERING THE BLOOD PRESSURE

Group 120-Art Unit 125

DECLARATION

-

1, Raymond M. Xhonneux, a citizen of Belgium residing at Hei-ende 58,
B-2340-Beerse, Belgium, make the following declaration :

1. Tam Pharmacologist which degree 1 obtained from the Institute for Tropical Medicine
Antwerp (Belgium). Since 19601 am employed at JANSSEN PHARMACEUTICA ,
N.V., having its principal place of business at Turnhoutseweg 30, B-2340-Beerse,
Belgium, as head of the Cardiovascular Department.

2. 1am the author or co-author of many publications in the pharmacological field and |
am well acquainted with the techniques employed to evaluate cardiov ascular drugs.

3. The attached article entitled The l-enantiomer of nebivolol potentiates the blood
pressure lowering effect of the d-enantiomer' which was published in the European
Journal of Pharmacology, 181, p- 264265, 1990, was authored by colleagues of
mine and me. 1 acknowledge thata printing error has occured therein on page 261,
second column, lines 10 to 11 where poth the d- and l-enantiomers are wrongly
assigned the same absolute stereochemical configuration (RSSS). The absolute
stereochemical configuration of d-nebivolol is (SRRR) and not (RSSS), the
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designation of l-nebivolol is correct. The tests presented in this article were
conducted under my direct supervision and the results obtained therein are those
reported in the article. '

The results shown graphically in Figures 3A and C on page 264, are represented
numerically (median values and 95% confidence limits) in paragraph 4 hereinbelow
together with a description of the test-setup-

. The following experiments with adult (6 months old) spontaneous hypertensive rats
(SHR) were conducted under my direct supervision. The animals were anaesthetized
with ether and a femoral artery was dissected and canulated with a polyethylene
catheter connected to a strain gauge blood pressure transducer. When the animals
were fully awake, they were restrained in Bollman Cages, and lidocaine (20%) was
administered to the wound around the femoral canula. Systoli and diastolic arterial
blood pressure and heart rate were continuously recorded. An observation period of
at least 30 min preceded the intraperitoneal administration of the test compounds.

As potentiator of blood pressure reducing agents there was used in this test (RSSS)-
a,o.'-[iminobismethylcne]bis[6—ﬂuoro—3 ,4—dihydro-2_1-l— 1-benzopyran- 2-methanol]},
which is compound 1 of U.S. Ser. No 325,181 and which is denoted "(RSSS)-
compound” hereinafter. As blood pressure reducing agent there was used in this test
(SRRR)-a,u‘-[iminobismethylene] bis[6-fluoro-3 ,4-dihydro -28- 1-benzopyran-2-
methanol],which is the enantiomer of the potentiating compound 1 and which is
disclosed on page 6, lines 12-13 of U.S. Ser. No. 325,181. Said blood pressure
reducing agent is denoted "(SRRR)-compound“ hereinafter. The test compounds
were dissolved in 20% polypropylene glycolata concentration of 1 mg.ml-l.

In a first series of experiments the potentiating (RSSS)—compound was injected in
doses of 0.63, 1.25,2.5and 5 mg.kg'1 (n= 18 per dose). Ina second series of
experiments the blood pressure reducing (SRRR)-compound was injected in doses
of 0.63, 1.25,2.5and 5 mg.kg‘1 (n = 18 per dose). A group of 24 SHR receiving
placebo served as control. In another series of experiments, seven groups of SHR
(n= 12 per group) were given the blood pressure reducing (SRRR)-compound, ata
dose of 1.25 mg.kg! i.p., either alone or combined with the following doses of
potentiating (RSSS)-compound - 0.16, 0.31, 0.63, 1.25,2.5and 5 mgkgl. In
these experiments the changes recorded after administration of (SRRR)—compound
alone were taken as controls.
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The effect of the compounds or placebo on systolic and diastolic blood pressure, and

on heart rate was assessed by averaging the % changes in these variables over a

period of 120 min.

The tables 1,2 and 3 show the median percentage changes and

95 % confidence limits in systolic (SBP) and diastolic (DBP) blood pressure and
heart rate (HR) in SHR, following i.p. administration.

The statistical significance of the different effects compared to controls was assessed

with the Mann-Whitney U-test.

Two-tailed probabilities <0.05 were considered to

be significant *).
Table 1
r (RSSS)- n median % changes (95% confidence limits)
compound
(mg/kg) i.p-
SBP DBP HR
0 24 3.8 (1.24; 6.26) 4.13 (3.18;7.59) 1.79 (0.25; 5.4)
0.63 18 421 (2.98; 8.27) 491 (4.46;8.76) 4.66 (1.5; 6.5)
1.25 18 2.87 (2.71; 5.63) 4.84 (3.6; 8.4) 363 (1.1, 5.9)
2.5 18 | -1.93 (-3.24; -0.78)* | 1.07 (0.42; 2.37) 0.59 (-0.4; 3.5)
5 18 | -0.012 (-5.8; +1.5)* | 417 (2.65; 8.31) -6.36 (0.6; -9.6)*
Table 2
(SRRR)- n median % changes (95% confidence 1imits)
compound
(mg/kg) i-p.
SBP DBP HR
0 24 3.8 (1.24; 6.26) 4.13 (3.18; 7.59) 1.79 (0.25; 5.4)
0.63 18 | -0.47 (0.85; S191)* | 413 (1.62; 5.90) -13.67 (-16.24; -10.40)*
1.25 18 | -4.98 (-1.98; -5.39)* | 2.06 (-0.65; 3.14)* -18.91 (-20.20; -14.12)*
2.5 18 -1.36 (-6.0; -9.71)* 123 (-1.95; 2.5)* 2531 (-27.62; -19.43)*
5 18 |-9.26 (-8.40; -12.98)*| -1.03 (-4.22; 0.45)*| -31.13 (-34.82; -25.00)*
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Table 3
1.25 mg/kg n median % changes (95% confidence limits)
(SRRR)-compound
+
(RSSS)-compound
(mg/kg) i.p.
SBP DBP HR
0 18 -4.98 (-1.98;-5.39) 2.06 (0.65; 3.14) -18.91 (-20.20; -14.12)
0.16 12 | -6.78 (-5.21; -9.24)* 1.36 (2.82; -1.12) 21.75 (-17.42; -23.26)
0.31 12 | -1039 (:8.23;-13.12)* | -4.08 (-144;-6.0)* | -22.62(-15.30; -23.46)
0.63 12 | -049(-:6.02;-11.32)* | -4.08 (-1.98;-5.54)* | -22.91(-16.18; -25.32)
1.25 12 | -12.29 (-10.68; -1527)* | -4.76 (-:321;-7.0)* | -24.65 (-18.24; -26.36)
2.5 12 | -16.04 (-11.20; -18.02)* | -10.2 (-6.24; -10.98)* | -30.16 (-25.64; -31.70)*
5 12 | -19.43 (14.26; -21.0)* | -11.56 (-8.98; -13.82)* | 3248 (-27.32; -34.46)*
Conclusion

From the findings in the above study, I draw the following conclusions :

(a) The potentiating (RSSS)-compound only minimally affects blood pressure when
administered alone (Table 1);

(b) The blood pressure reducing (SRRR)-compound is a potent blood pressure
reducing agent when administered alone (Table 2); and

(c) The blood pressure reducing effect of the (SRRR)-compound administered at a
dose of 1.25 mg/kg i.p. is potentiated significantly when the potentiating
(RSSS)-compound is administered concommittantly at a dose ranging from 0.16
to 5 mg/kg i.p.

(d) At1.25mgkgl, the (SRRR)-compound significantly reduces heart rate, an
effect which is not potentiated by the (RSSS)-compound in doses up to 1.25
mg.kgl.

All these findings indicate that the (RSS S)-compound potentiates the antihypcrtensivc
effects of the (SRRR)-compound, but not the bradycardiac affects of the (SRRR)-
compound.

5. I finally declare that all statements herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false statements and the
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like so made are punishable by fine or imprisonment, Or both, under section 1001 of
Iful false statements may jeopardize

Title 18 of the United States Code and such wil
the validity of the application or any patent issuing thereon.

« T | | =T

Signed, this Ab day of January 1992.
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address : COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

SERIAL NUMBER | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET No. |
017247 XHONNELEY R JoE-775
L EXAMINER |

[ _ARTUNMIT [ PAPERNUMBER |

1RO

T : DATE MAILED:

This is & cornmunication f-om the examirier in charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

Kms on has been . XP ponsive to communicati ﬂledonM DThls_acﬁmlsmadeﬁnal.

A shortened statutory period for response to this action is set to expire. L} month(s), / days from the date of this letter.
Fallure to respond within the period for response will cause the apy 1 to d. 35U.S.C. 133

NE/ET/FE

Ly
Partt THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:

Notice of References Cited by Examiner, PTO-882. 2. -0 Notice re Pstent Drawing, PT0-948.
Notice of Art Cited by Applicant, PTO-1449, v . 4. [ Notice of informat Patent Application, Form PTO-152.
Information on How to Effect Drawing Changes, PTO-1474, 6.

OO

1.
3.
5.

Partll SUMMARY OF ACTION

1. w\cuma i | glf?"‘/ - | - - are pending in the

Of the above, claims . are withdrawn from consideration.
2.0 ciaims — have been
s. O ciaims ' are all d. . -
4. m\CIaIms / g /27‘ are rejected
5. O claims - are ob} d to. -
6. O claims are subject to restri or ion requit
- 7. O s application has been filed with informal drawings under 37 C.F.R. 1.85 which are acbeptabls for examination purposes.
8. O Formal drawings are required in response to this Office action.
9. O the corrected or substitute drawings ha;le been recelv'ed on . Under 37 C.F.R. 1.84 these drawings
are OJ ptable. (J not ptable (see explanation or Notice re Patent Drawing, PTO-948).

1. O the proposed additional or substitute sheet(s) of drawings, filed on
examiner. (] disapproved by the examiner (see explanation).

has (have) been [ approved by the

1. O The proposed drawing correction, filed on , has been (] approved. O d (see ion).

12 O Acknowledgment is made of the claim.for priority under U.S.C. 119. The certified copy has [ ] been received [J not been received

O beenfiled in parent , serial no. ; filed on

13. O Ssince this application appears to be in condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte-Quayle, 1935 C.D. 11; 453 0.G. 213.

1. O other

-y . e e
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Serial No.o 07/825488 -
Art Unit 1205

The preliminary amendment and the information disclosure
statement filed January 24, 1332 has been received and entered
into the file.

Claims 18-24 are presented for examination.

35 U.S.2. 8 101 reads as follows:

"Whoever invents or discovers any new and useful process,

machine, manufacture, or composition of matter or any new

and useful improvement therecf, may obtain a patent
therefore, subject to the conditions and requirements of
this title".

Claims 18-24 are rejected under 35 U.S5.C2. 8 101 as claiming
the same invention as that of claims 1-1%2 of prior U.S5. FPatent
No. 4,654,362, This is a double patenting rejection.

The following is a quotation of the appropriate paragraphs
of 35 U.5.0. 8 102 that form the basis for the rejections under
this section made in this Office actions ‘

A person shall be entitled to a patent unless ——

ta) the invention was known or used by others in this

country, or patented or described in a printed publication

in - this o a foreign country, before the invention thereo
by the applicant for a patent.

Claims 18-324 are rejected under 35 U.S.00. 8§ 102Ca) as being
anticipated by Xhonneux et al. S -

The following is a quotation of the appropriate paragraphs
of 35 U.5.0. 8 102 that form the basis for the rejections under
this section made in this Office actions

A person shall be entitled to a patent unless —-—

(hy the invention was patented or described in a printed

publication in this or a foreign country or in public use or

on sale in this country, more than one yesar prior to the
date of application for patent in the United States.

Claims 18-~24 are rejected under 35 U.5.0. 8§ 102(b) as being

anticipated by Xhonneux et al.
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Serial No. 07/825488 -3
Art Unit 1205

The following is a quotation of 35 U.S5.0. 8 102 which forms
the basis for all obvioushness rejections set forth in this Office
actions

A patent may not be obtained though the invention is not

identically disclosed or described as set forth in section

102 of this title, if the differences between the subject

matter sought to be patented and the prior art are such that

the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.

Fatentability shall not be negatived by the manner in which

the invention was made.

Subject matter developed by ancther person, which gqualifies

as prior art only under subsection (f) ar (g) of section 102

of this title, shall not preclude patentability under this

section where the subject matter and the claimed invention
were, at the time the invention was made, owhed by the same
person or subject to an obligation of assighnment to the same
per sor.

Claims 18-24 are rejected under 39 U.S.0. § 1032 as being
unpatentable aover Xhonneux et al.

Xhonnewx et al teach the claim designated compounds as old,
well known and in combination with various carriers and
excipients as useful for the claimed utility. This teaching
includes all position isomers inherent in the claimed compound.
The skilled artisan would have known that various isomers would
exhibit biological activity at various levels. Absent information
to the contrary, the skilled artisan would have seen optical
isomer separation as a routine procedure leading to the compounds
claimed herein. Bioclogical testing for the claimed compounds
would have been well within the skill of the artisan,%’and such

artisan would have expected the varicous biological activity

levels set forth herein. It would follow therefore that the
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Serial No. 07/825488 —d—

Art Unit 1205

instant claims recite prima facie obvious subject matter and are
properly rejected under 25 USC 103,

The declaration under 37 CFR 1.132 has been considered but

if

is not deemed probative., It is well settled patent law that
claimed compounds are deemed optical isomer mixtures; absent
information to the contrary. Additionally, the claimed compound
is seen as an optical isomer mixture, wherein the individual
isomers have various biological activity levelf.‘hny information
proffered to demmnstrate'unempected benefits residing in any
isomer must be compared to the natural racemic mixture. In the
instant declaration applicants optical isomer comparison is
devoid probative mcmentubAbsent information to support unexpected
benefits residing in the old and well known compositions and
their methods of use, the instant claims are properly rejected
under 325 USC 103.

NO claims are allowed.

Any ingquiry concerning this communication shouwld be directed

to Russell Travers at telephone number (703) 208-4603.

Fussell Travers
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Applicant : Raymond Mathieu Xhonneux et al.
Serial No.: 07/825,488 Art Unit:
Filed : January 24, 1992 Examiner:
For : METHOD OF LOWERING THE BLOOD PRESSURE
I hereby certify that this correspondence is being
deposited with the United States Postal Service as
first class mail in an envelope addressed to:
Commissioner of Patents and Trademarks, Washington,
D.C. 20231, on Augqust 28, 1992
(Date of Deposit)
Charles J. Metz
Name of Registered Representative
(Signature)
Auqust 28, 199
(Date of Signature)
Honorable Commissioner of Patents

and Trademarks
Washington, D.C. 20231

Sir:
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In response to the Office Action of May .29, 1992, please amend

the above-identified application as follows:

In The Specification

Page 1,

~

in the second line of the paragraph added in the

PRELIMINARY AMENDMENT, after "1989", insert --- (now abandoned) —---.
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In The Claims

/

Please cancel Claims 18 and 19 and rewrite as new Claims 25 and

26, as follows:

(‘/\

25. A composition consisting essentidlly of the compound
[2R,aS,2'S,a'S]-a,a'-[iminobismethylene]bis[$-fluoro-3,4~dihydro-2H-

l-benzopyran-2-methanol] having the formuda:

OH } O H
0 CH-CH,-NH=CH,ACH 0 |
R S S s
F
] J

or a pharmaceutically acceptaple acid addition salt thereof.
26. A pharmaceutics position consisting essentially of a
pharmaceutically accept

Zple carrier and, as active ingredients:

(a) the blood ptessure regicing compound [2S,aR,2'R,a'R]-a,a'~

[iminobismethylen¢]bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-
methanol] having /the formula:
OH : OH

|

1
CH-CH,-NH-CH,-CH 0
R R R

or a phdrmaceutically acceptable acid addition salt thereof; and

-2

Petitioner
Exhibit 1002 - 051



. ® ®

JAB 775
(b) the compound [2R,aS,2'S,a'S]-¢,a'~[iminobismethylene]-

bis[6-fluoro-3,4-dihydro-2H-1~benzopyrapp—-2-methanol] having the
formula:
?H ?H
( 0 CH-=CH,-NH/CH,-CH 0
: R S S s
F F

or a pharmaceutically acceptable acid addition salt thereof,

Compound (b) being present in an amount capable of potentiating

the blood pressure lowkring effect of compound (a), above.

Claims 20 and 21, first line of each claim, and Claim 22, last
line, after the word "Claim" at each occurrence, delete "19" and
insert therefor --- 26 ---.

REMARKS

In the specification, the status of the immediate parent
application has been brought up to date.

Claims 18 and 19 have been rewritten as new Claims 25 and 26.
Claim 25 recites

"A composition consisting essentially of the

compound

..", and Claim 26 recites "A pharmaceutical composition
consisting essentially of

[the two compounds (a) and (b)]".

This amendment is being made to more clearly distinguish the claimed
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invention over the prior art which, as is explained in detail below,
discloses undefined mixtures that may include the presently claimed
compounds in admixture withvother stereoisomers of the Base Compound
(the "Base Compound" is defined below). Favorable consideration of

the amended claims is respectfully requested.

The claims in the application are Nos. 20-26. All the claims
in the applicatibn have been rejected under 35 U.S.C. 101 as
claiming the same invention as Claims 1-12 of Van Lommen et al.,
U.S. Patent No. 4,654,362 (a double patenting rejection), under both
35 U.S.C. 102(a) and 35 U.S.C. 102(b) as being anticipated by Van
Lommen et al., and under 35 U.S.C. 103 as being obvious over Van
Lommen et al. [In the Office Action, the reference cited in
support of the Section 102 and 103 rejections is referred to as
""Xhonneux et al.'" Applicants assume that this is in error and that
the van Lommen et al. patent is intended, since there is no prior
art Xhonneux et al. reference of record. Correction for the record
is respectfully requested.] These rejections are respectfully

traversed, for the reasons that are set forth below.

Background Discussion of the Applicable Stereochemistry

The claimed invention relates to a particular stereochemically
isomeric form (i.e., stereoisomer) of the compound «,a'-[iminobis-
methylene]bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol], to
a pharmaceutical composition consisting essentially of said
stereoisomer plus a particular blood pressure reducing agent [the

mirror image stereoisomer (or enantiomer) of the subject claimed

-4 -
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stereoisomer], and to a method of treating hypertension in warm
blooded animals which comprises administering to warm blooded
animals in need of such treatment an effective amount of said

pharmaceutical composition.

The compound a,a'-[iminobismethylene]bis[6-fluoro-3,4-dihydro-
2H-1-benzopyran-2-methanol] has the following molecular structure:
?H ?H
0 CH-CH,-NH-CH,-CH 0

This compound (which per se, withéut regard to its stereochemi-~
cal configuration, will be referred to herein as the "Base Com-
pound") has four chiral centers, which are indicated in the formula
with asterisks ("*"). Each chiral center can have either of two
absolute spatial configurations, designated by convention as "R" or
"s" (for rectus and sinister), in accordance with the rules of Cahn,
Ingold and Prelog (Cahn et al., Angew. Chem., 1966, 78, 413; Angew.
Chem. Int. Ed., 1966, 5, 385). Thus, a specific stereoisomer of the
Base Compound could be referred to, for example, as the "RRRR
stereoisomer", if each chiral center had the R absolute configura-
tion. Theoretically, a compound having 4 chiral centers, each of
which can have 2 absolute spatial configurations, would have sixteen
(i.e., 2*) possible stereoisomers. The present Base Compound,
however, has only ten. This is so because the two moieties of the

Base Compound that are bonded to the central -NH- group are
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geometrically identical (as distinguished from "stereochemically
identical"). By virtue of having two geometrically identical
moieties bonded to the central -NH- group, the formula used to
calculate the number of theoretically possible stereochemical
configurations "degenerates" so that there are in fact fewer such
configurations than the formula predicts. This is so because the
members of certain pairs of the sixteen theoretically possible
stereoisomers are identical to each other. 1I.e., they are the same
stereoisomer but "written" forwards and backwards (analogously to
the word '"radar"). The ten possible stereoisomers (and, where

appropriate, their "written backwards" equivalents) are:

1. SRRR [same as RRRS]
2. RSSS [same as SSSR])
3. 'SRRS
4. RSSR
5. SRSR [same as RSRS]
6. SRSS [same as SSRS]
7. RSRR [same as RRSR]
8. RRSS [same as SSRR]
9. SSSS
10. . RRRR

For the information of the Examiner, these ten possible stereo-
isomers are identified in Table 2, on page 847, of the Pauwels et
al. article enclosed with the Pauwels Declaration that was submitted

with the PRELIMINARY AMENDMENT AND INFORMATION DISCLOSURE STATEMENT.
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The present invention is based on the discovery that one of the
ten possible stereoisomers, the RSSS isomer, possesses unexpected

properties, as is discussed more fully below.

The specific stereoisomeric compound of the invention is
represented by the formula:
?H ?H
0 CH-CH,=NH-CH,~CH 0
S S

S

It will be seen that the four chiral centers, reading from left
to right in the formula, have, respectively, the R, S, S, and S
absolute configurations. For brevity, this specific stereoisomeric
form of the Base Compound will be referred to herein as the "RSSS
isomer", and its mirror image (or enantiomer) will be referred to

herein to as the "SRRR isomer".

Relation of Claimed Invention to Van Lommen et al.

Neither a composition consisting essentially of the RSSS
isomer, nor a composition consisting essentially of the RSSS isomer
and its enantiomer the SRRR isomer, are disclosed in Van Lommen et
al. The patentees disclose the Base Compound, as an undefined
mixture of stereoisomers, as compound Nos. 84 (designated as "AB")
and 87 (designated as "AA"), shown in the table in Col. 21 of the

patent. There is no way that one can determine from the teachings
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of the patent the specific stereoisomeric configurations of Van

Lommen et al's compound Nos. 84 and 87, as will be explained below.

At Col. 4, lines 59 et seq., in referring to the two intermedi-
ates used to prepare the final compounds, each [intermediate] of
which forms half the final compound, the patentees disclose that
"...it is conventionally agreed to designate the stereochemically
isomeric form [of the intermediate] which is first isolated as 'A‘
and the second as 'B', without further reference to the actual
stereochemical configuration." (Emphasis supplied.) With respect
to the patentees' preferred compound, a,a'-[iminobismethylene]bis-
[3,4-dihydro-2H-1-benzopyran-2-methanol], the patentees disclose
that "... it has experimentally been determined that the 'A' form
corresponds with the RS or SR configuration at the chiral centers
1 and 2 or 3 and 4 while the 'B' form corresponds with the SS or RR
configuration at the said chiral centers." Thus "A" means RS or

SR or both RS and SR, and "B" means SS or RR or both SS and RR.

Employing these definitions wherein A = RS or SR or both, and
B = SS or RR or both, the patentees' Compound 84, designated as
“"AB", is an undefined mixture of the RSRR, RSSS, SRSS and SRRR
isomers, and Compound 87, designated as "“AA", is an undefined

mixture of the RSRS, RSSR, and SRRS isomers.

Some of the compounds in the cited patent were recovered as
pure stereoisomers. Such compounds are indicated in the examples
by designations such as A+B+, A+B-, etc. Illustrations include

Compound Nos. 14-17, 22-23, 42, 78-83, 88, 107-109, and 129-130.

-8-
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While these compounds were recovered as pure stereoisomers, the
patent does not disclose whether, for instance, A+ = RS or A+ = SR.
Therefore, even with respect to the compounds of the patent that
were separated into pure stereoisomers, the absolute spatial
configurations (i.e., R or S) at each chiral center of these

compounds are not deducible from the teachings of the patent.

From the above discussion, it is clear that the cited Van
Lommen et al. patent discloses neither a composition consisting
essentially of the RSSS stereoisomer of the Base Compound, nor a

composition consisting essentially of the RSSS and SRRR isomers.

The Unobvious and Valuable Properties of the RSSS Isomer

The RSSS isomer has an unobvious and valuable potentiating
effect on blood pressure reducing compounds, and in particular, on
its enantiomer (i.e., mirror image stereoisomer), the SRRR isomer.

This unexpected potentiating effect will be explained below.

The Examiner's attention is again respectfully directed to the
Rule 132 Declarations that were submitted with the PRELIMINARY
AMENDMENT AND INFORMATION DISCLOSURE STATEMENT, one by Applicant
Xhonneux and one by Petrus J. Pauwels. Please refer first to Mr.
Xhonneux' Declaration, in which biological data demonstrating the
potentiating effect of the subject RSSS isomer is presented. Table
1 presents data showing the effect of various dosages of the subject
RSSS isomer alone on spontaneously hypertensive rats "SHR". It is

seen that (i) at dosages of up to 5 mg/kg, there is no significant

-9-
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effect on diastolic blood pressure, (ii) at a dosage of 2.5 mg/kg,
there is only a slight effect on systolic blood pressure, and (iii)
at a dosage of 5 mg/kg there is only a slight effect on heart rate.
Thus, it is clear that the subject RSSS isomer only minimally

affects blood pressure and heart rate when given alone.

The Examiner's attention is now respectfully invited to Tables
2 and 3. Table 2 presents data in which SHR were given the mirror
image SRRR isomer alone at varying dosages. Table 2 shows that a
significant systolic blood pressure reduction is obtained at a
dosage of 0.63 mg/kg of the SRRR isomer and a significant diastolic
blood pressure reduction is obtained at a dosage of 1.25 mg/kg of

the SRRR isomer.

Table 3 presents data in which SHR were given a dosage of 1.25
mg/kg of the SRRR isomer, and varying dosages of the subject RSSS
isomer, from 0 up to 5 mg/kg. As can be seen from the data in which
no RSSS isomer is added to the SRRR isomer (and also from the data
presented in Table 2), the SRRR isomer is a potent blood pressure
reducing agent when used by itself. However, please note that a
significant reducti;n in systolic blood pressure is seen when 0.16
mg/kg of the subject RSSS isomer is added to the 1.25 mg/kg of the
SRRR isomer; a significant reduction is diastolic blood pressure is
seen when 0.31 mg/kg of the subject RSSS isomer is added to the 1.25
mg/kg of the SRRR isomer; but significant additional heart rate
reduction is not seen until a dosage of 2.5 mg/kg of the subject
RSSS isomer is added to the 1.25 mg/kg of the SRRR isomer. As this

data demonstrates, at dosages in which the subject RSSS isomer has
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little or no effect when used alone, when it is combined with the
SRRR isomer, significant additional blood pressure reducing effect
is obtained. Also, please éompare, for instance, the data from
Table 3 wherein 1.25 mg/kg of each compound was administered (i.e.,
a total dosage of the mixture of the two isomers of 2.5 mg/kg) with
the results shown in Table 2 wherein 2.5 mg/kg of the SRRR isomer
was used (again, a total dosage of 2.5 mg/kg). It is seen that when
the mixture of the two compounds is used, a significantly greater
decrease in blood pressure is obtained than when the SRRR isomer.is
used alone in an equimolar amount, and at this optimum ratio of the
two isomers, the significant blood pressure reduction is obtained

without significant additional heart rate reduction.

The experimental results presented in the Xhonneux Declaration
are shown graphically on page 264 of the Xhonneux et al. article
that is appended to the Xhonneux Declaration. It is believed that
the data presented in the Xhonneux Declaration and shown in the said
article illustrate a classic case of synergistic results wherein the
benefits of the two materials used in combination far exceed the
additive effect that would have been expected from the properties

exhibited by each alone.

The Examiner's attention is now respectfully directed to the
Pauwels Declaration and the Pauwels et al. article that is appended
thereto. This article relates to the receptor binding profile of
the stereoisomers of the compound a,a'-[iminobis(methylene) Jbis[6-
fluoro-3, 4-dihydro-2H-1-benzopyran-2-methanol], the Base Compound

of the subject claimed RSSS isomer, and the SRRR isomer. In the
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article, the RSSS isomer is identified as R 67,145 and the SRRR
isomer is identified as R 67,138. First, please refer to page 848,
right hand column, at lines 2-6. As disclosed here in the article,
the 1:1 mixture of these two enantiomers, identified by the generic
name "nebivolol", is found to be a potent B;-adrenergic blocker as
tested by binding studies on receptors in rabbit lung, the SRRR
isomer (R 67,138) is equally potent (and therefore is a conventional
B-adrenergic blocking agent), whereas the RSSS isomer (R 67,145) is
175-fold less botent. Thus, while the subject RSSS isomer does have
B-adrenergic blocking activity, it is considerably less potent than
conventional f-blockers. Therefore, it is surprising that when it
is mixed with a conventional B-blocker, the beneficial effects of

the said fB-blocker is significantly potentiated.

The Examiner's attention is now respectfully directed to
page 849 of the Pauwels et al. article. Please note the discussion
beginning in the middle of the right hand column. The following

Aquotation is significant:

Mode of action of nebivolol as antihypertensive
agent. Clinical and in vivo pharmacological studies with
nebivolol revealed an interesting hemodynamic profile,
different from that of classical B-adrenergic blockers

(see introduction). Observed reductions in heart rate
can probably be attributed to p,-adrenergic receptor
blockade. However, improved left ventricular function,

reduction_ in systemic vascular resistance, and related
cardiac output seen with nebivolol are not properties of
classical f-adrenergic blockers. Also, the immediate
reduction in blood pressure, obtained after administra-
tion of nebivolol to conscious spontaneous hypertensive
rats, has not been observed with known fB-adrenerqgic
blockers. Recent observations have revealed that the
particular hemodynamic profile is specifically obtained
with nebivolol, whereas the ,-adrenergic active enantio-
mer R 67,138 (S,R,R,R) showed the activities of a typical
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B-adrenergic blocker. Hence the properties of nebivolol
apparently resulted from the combined activities of the
two _enantiomers. (Underscoring added.)

The underscored matter in this quotation speaks for itself.
However, it is clear that the combination of the two enantiomers,
i.e., the SRRR and the RSSS enantiomers, do not behave like the
heretofore known f(-blockers. It is also clear that the unusual
activity of the combination is due in large part to the subject
claimed RSSS isomer. These effects are entirely unexpected and

could not have been predicted from the known prior art.

Applicants will now discuss the three rejections, in turn.

The Double Patenting Rejection

The Examiner's attention 1is respectfully directed to the
discussion of "same invention" type double patenting appearing in

MPEP, Section 804, at page 800-4. It is there stated that:

"A good test for double patenting under 35 U.S.C. 101 is
whether one of the claims could be literally infringed
without 1literally infringing the other. In re Vogel,
164 USPQ 619 (CCPA 1970)."

It is respectfully submitted that it is possible to literally
infringe every single one of the claims of the cited Van Lommen et
al. patent without at the same time infringing any of the claims
pending herein. For instance, the RRRR stereoisomer of the base

compound (along with its use in the treatment of coronary vascular
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disorders) would not infringe any of the presently pending claims,
but it would 1literally infringe Claims 1, 3, 5, 7, 92 and 11 of the
cited patent. The patentees' preferred compound, namely, a,a'-
[iminobismethylene]bis[3,4-dihydro-2H-1-benzopyran~2-methanol] ,and
its use in the treatment of coronary vascular disorders, would
literally infringe every claim of the cited patent, but would not
infringe any of the presently pending claims. From the foregoing
facts, it is seen that it is possible to literally infringe all the
claims of the cited patent without 1literally infringing any of the
subject claims. Consequently, the test suggested by In re Vogel and
endorsed by MPEP is NOT met, and for this reason it is urged that
the double patenting rejection is in error. Favorable reconsidera-

tion and withdrawal of this rejection is respectfully requested.

The Anticipation Rejections

Applicants strenuously urge that the subject claimed invention
is not anticipated by Van Lommen et al. The present invention is
directed to a cdmposition consisting essentially of the RSSS isomer,
to a pharmaceutical composition consisting essentially of the RSSS
isomer and its enantiomer (the SRRR isomer), and to a method of
treating hypertension comprising administering said pharmaceutical
composition. While this invention is within the scope of the
generic disclosure and claims of the Van Lommen et al. patent, it
is not disclosed therein. Applicants' view on this point is

supported by the following facts:
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The RSSS isomer is one of ten possible stereoisomers of the
Base Compound. The Base Compound, as an undefined mixture of
stereoisomers, is disclosed by Van Lommen et al. However, there is
nothing in the patent to lead one to single out said Base Compound.
It is disclosed in the patent as one of more than 100 compounds
specifically disclosed therein [the compound numbers in the patent
go up to 143, but there is some duplication since different salts,
esters, or (unresolved) stereoisomers of particular basic compounds
are assigned different compound numbers). Further, the subject Base
Compound is not the preferred compound in the patent. Since it is
not the preferred compound disclosed in the patent, and since it is
only one of at 1least 100 different compounds disclosed in the
patent, it is clear that there are no teachings in the patent that
would lead one of ordinary skill in the art to specifically sélect

the Base Compound for further investigation.

As Applicants have pointed out above in the section of this
AMENDMENT entitled "Relation of Claimed Invention to Van Lommen et
al.", [which section is incorporated by reference herein]) it is
absolutely clear that the Van Lommen et al. patent does not disclose
a composition consisting essentially of the RSSS isomer. It is also
clear that the reference does not disclose the presently claimed
mixture consisting essentially of the RSSS isomer and its enan-
tiomer, the SRRR isomer. It follows a fortiori that the patent does

not anticipate the subject claimed invention.

For the above reasons, it is respectfully urged that Van Lommen

et al. does not anticipate the subject claimed invention. There-
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fore, the rejection of all the claims under 35 U.S.C. 102 (a or b)
is in error and favorable reconsideration and withdrawal of the two

anticipation rejections is respectfully requested.

The Obviousness Rejection

It is urged that the subject claimed invention is unobvious on
the basis of unobvious and valuable pharmacological properties.
These properties were discussed above in this AMENDMENT in the
section entitled "The Unobvious and Valuaﬁle Properties of the RSSS
Isomer". The Examiner's attention is again respectfully directed
to the matter presented in that section, which is incorporated

herein by reference.

The Examiner has criticized the probative value of Applicants!'
experimental showing on a number of grounds. For instance, it is

urged in the Office Action that:

"Any information proffered to demonstrate unexpected
benefits residing in any isomer must be compared to the
natural racemic mixture."

Applicants respectfully but strenuously contend that there is
no such mechanistic legal requirement that mandates what must be
shown in seeking to establish unexpected results. For instance, in
the present case, Applicants respectfully urge that there is no
"natural racemic mixture" of the Base Compound, and certainly none
is so identified in the prior art. The Examiner is respectfully

reminded that the Base Compound has ten possible stereoisomers, so

-16-
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the number of possible mixtures of two or more (up to all ten!) of
these stereoisomers is very large indeed. The prior art does not
teach which of these many possible mixtures would be considered by
the artisan to be the natural racemic mixture. Since the natural
racemic mixture is not known, the comparison requested in the Office

Action is impossible to make.

In the Office Action, the following is also stated in support

of the Section 103 rejection:

"Absent information to support unexpected benefits

residing in the old and well known compositions and their
methods of use, the instant claims are properly rejected

under 35 U.S.C. 103." (Emphasis added.)

Applicants respectfully urge that the subject claimed
compositions consisting essentially of the RSSS isomer and the
pharmaceutical composition consisting essentially of a mixture of
the RSSS isomer and its enantiomer, are not "old and well known
composition(s]...". The Base Compound, as an undefined mixture of
stereoisomers, is disclosed in the Van Lommen et al. patent. The
exact content of these mixtures cannot be deduced from the disclo-
sure of the patent. It follows that the subject claimed composi-

tions are not disclosed therein and are not "old and well khown".

Applicants respectfully disagree with the premise implied in
the above-quoted phrase "Absent information to support unexpected
results...." The unexpected properties possessed by the RSSS

isomer have clearly been demonstrated by the experimental results

-17-
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presented in the two Rule 132 Declarations and appended jodrnal
articles that were submitted with the PRELIMINARY AMENDMENT AND
INFORMATION DISCLOSURE STATEMENT in this application. There is no
teaching of the prior aft that renders these properties obvious, and
no such téaching has been called to Applicants' attention in the

Office Action.

In support of Applicants' position on this point, consider what
is and is not disclosed in the prior art. First, the cited patent
discloses the Base Compound (as an undefined mixture of stereo-
isomers) as one of at least 100 other compounds that are specifical-
ly mentioned in the patent. Along with the other compounds
disclosed in Van Lommen et al., the Base Compound is disclosed as
being a f-adrenergic blocker that is useful in the treatment of

disorders of the coronary vascular system.

However, - it is significant that the patent does not disclose

the following:

1. The patent does not disclose a compositibn consisting
essentially of the RSSS isomer or a composition consisting
essentially of the RSSS isomer and the SRRR isomer;

2. The patent does not disclose that the RSSS isomer is a
rather poor f-adrenergic blocker with only moderate blood
pressure lowering effects; and

3. The patent does not disclose that, despite being a poor
B-adrenergic blocker itself, the RSSS isomer éignificantly

potentiates the blood pressure lowering effect of its enantio-
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mer, the SRRR isomer (itself an excellent g-adrenergic
blocker), such that a mixture consisting essentially of the two
compounds exhibits significantly greater blood pressure

lowering effects than an equimolar amount of the SRRR isomer

alone.

In view of the foregoing, it is respectfully urged that
Applicants have clearly demonstrated "unexpected results" that
supports the patentability of the subject claimed invention under

35 U.S.C. 103.

In the Office Action it is contended as follows:

"... [the cited patent] teach[es] the claim desig-
nated compounds as old, well known and in combination
with various carriers and excipients as useful for the
claimed utility. This teaching includes all ... [ste-
reo]isomers inherent in the c¢laimed compound. The
skilled artisan would have known that various isomers
would exhibit biological activity at various levels."

The present invention is a "selection" invention in which a
species that falls within a known genus has been found to have
unexpected properties, and therefore has been selected. The
particular selection that has been made here is a stereoisomer of
a compound disclosed in the prior art, but which was not disclosed
in the prior art as having been resolved into particular stereo-
isomers. The situation is not materially different from that
wherein a genus of compounds is known in the prior art, but wherein
the invention sought to be patented is a species within the known

genus. There are many examples of situations where such a selected
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species within a known genus has been found to be patentable. The
recent decision in In re Jones, 21 USPQ2d 1941 (Fed. Cir.) (1992),
is illustrative. The following quotation from page 1944 of this

decision is applicable to the situation in this case:

"Conspicuously missing from this record is any
evidence, other than the PTO's speculation (if it be
called evidence) that one of ordinary skill in the
herbicidal art would have been motivated to make the
modifications of the prior art salts necessary to arrive
at the claimed ... salt." (Emphasis in the original.)

In the present case, the fact that one could have deduced all
ten of the individual stereoisomers from the disclosure in the prior
art of the Base Compound is not controlling on the question of
patentability, since it is clear that there are no teachings in the
prior art that would have motivated the artisan to first single out
the Base Compound and to then prepare any of the ten stereoisomers
of the Base Compound, and certainly not specifically the RSSS

isomer.

In the guotation from the Office Action most recently cited
above, it is contended that "The skilled artisan would have known
that various isomers would exhibit biological activity at various
levels." Perhaps some variation in biological activity among the
ten stereoisomers might not be surprising. However, the unusual
properties exhibited by the RSSS isomer that have béen demonstrated
on this record is certainly surprising, unexpected and unobvious,
and could not have been predicted from any teachings found in the

prior art. It is respectfully but strenuously urged that any
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contention to the contrary is mere speculation, unsupported by any

evidence that has been placed on the record.

For all of theafeasons that have been set forth above, it is
respectfully urged ?%hat the rejection of all the claims under
35 U.S.C. 103 as bei@g unpatentable over Van Lommen et al., U.S.
Patent No. 4,654,362,ﬂis in error. Accordingly, favorable reconsid-
eration and withdrawé@ of this rejection is respectfully requested.

)

In view of the ‘oregoing amendments and remarks, it is urged
that it has been demonstrated that all of the rejections that have
been applied against the claims of this application are in error,

and that this application is in condition for allowance. Early

favorable action is respectfully requested.
Respectfully submitteq,

Charles J. MetzQ/ z

Attorney for Applicants
Registration #20,359

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

August 28, 1992
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UNITED STAYeS DEPARTMENT OF COMMERCE
Pat and Trademark Office

Address : COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

[ seriaL numBeR | FiunG DATE | FIRST NAMED INVENTOR | ATToRNEY DOCKET No. |
07/225, 488  01/24/52  XHONNELX R JAB-775
L EXAMINER ]
TRAVERS, R
ROBERT L. MINIER
JOHNSON & JOHNSON [ __ARTUNIT | PAPER NUMBER
ONE JOHNSON & JOHNSON PLAZA - #’g
NEW BRUNSWICK, NJ 03933-7003 . 1205 . .
DATE MAILED: 11/10/92

" This is a communication from the examiner in charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

\
M This application has been examined ﬂnasponsive to communication flled on —m O This action is made final.

A shortened statutory period for response to this action Is set to explreﬁi month(s), d days from the date of this letter.
Fallure to respond within the period for response will cause the application to become abandoned. 35U.8.C. 133

Parti THE FOLLOWING ATTACHMENT, (8) ARE PART OF nué ACTION:

% .
1. M Notice of References Cited by Examiner, PTO-862, 2 O Notice re Patent Drawing, PT0-948.
8. [ Notice of Art Cited by Applicant, PTO-1449, 4. O Notice of informial Patent Appilcation, Forin PTO-152,
s. O Information on How to Effect Drawing Changes, PTO-1474. 6. .

Pert #i SUMMARY OF ACTION

1. molalms Q$D - e?é are ding in the application.

Of the above, claims are withdrawn from consideration.
2. [J claims - have been cancelled.
3. a Claims . are allowed.
4. &' Claims ; Q’O Q’Q’ are rejected
5.' ] Claims . ‘ are objected to.
. O Claims are subject to restriction or election requirement.

D This application has been filed with informal drawings under 37 C.F.R. 1.85 which are acceptable for examination purposes.
s. O Formal drawings are required in response to this Office action. i
O

The corrected or substitute drawings have been received on ———————————— . Under 37 C.F.R. 1.84 these drawings
are [J acceptable. O not acceptable (see explanation or Notice re Patent Drawing, PTO-948).

10. O The proposed additional or substitute sheet(s) of drawings, filed on i has (have) been D approved by the
examiner. [J disapproved by the examiner (see explanation).

has been [J approved. D disapproved (see explanation).

n 0O The proposed drawing correction, filed on

2. O Acknowledgment is made of the claim for priority under U.S.C. 119. The certified copy has D been received D not been received

O been filed in parent application, serial no. ; filed on

13 0O Since this application appears to be in condition for aliowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 0.G. 213,

14. O other

PTOL-326 (Rev. 9-89)
i
— e =
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Serial No. 07/825488 -2-
Art Unit 1205

The amendment filed August 31, 1992 has been received and
entered into the file.

Claims 20-26 are presented for examination.

35 U.S.C. § 101 reads as follows:

"Whoever invents or discovers any new and useful process,
machine, manufacture, or composition of matter or any new
and useful improvement thereof, may obtain a patent
therefore, subject to the conditions and requirements of
this title".

Claims 20-26 are rejected under 35 U.S.C. § 101 as claiming
the same invention as that of claims 1-12 of prior U.S. Patent
No. 4,654,362. This is a double patenting rejection.

The following 1s a quotation of the appropriate paragraphs
of 35 U.S.C. § 102 that form the basis for the rejections under
this section made in this Office action:

A person shall be entitled to a patent unless --

(a) the invention was known or used by others in this
country, or patented or described in a printed publication
in this or a foreign country, before the invention thereof
by the applicant for a patent.

Claims 20-26 are rejected under 35 U.S.C. § 102(a) as being
anticipated by Van de wWater et al.

The following is a quotation of the appropriate paragraphs
of 35 U.s.C. 8§ 102 that form the basis for the rejections under
this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed

publication in this or a foreign country or in public use or

on sale in this country, more than one year prior to the
date of application for patent in the United States.

Claims 20-26 are rejected under 35 U.S.C. § 102(b) as being
anticipated by Van de Water et al.

The following is a quotation of 35 U.S.C. § 103 which forms
the basis for all obviousness rejections set forth in this Office

Petitioner
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Serial No. 07/825488 -3-

Art Unit 1205

action:
A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section
102 of this title, if the differences between the subject
matter sought to be patented and the prior art are such that
the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which
the invention was made.

Subject matter developed by another person, which gqualifles

as prlor art only under subsection (£) or (g) of section 102

of this title, shall not preclude patentability under this

section where the subject matter and the claimed invention

were, at the time the invention was made, owned by the same

person or sublect to an obligation of assignment to the same

person.

Claims 20-26 are rejected under 35 U.S5.C. § 103 as belng
unpatentable over Van Lommen et al in view of Van de Water.

van Lommen et al and Van de Water et al teach the claim
designated compounds as old, well known and in combination with
varlous carriers and excliplents as useful for the claimed
utility. This teaching includes all position isomers inherent in
the claimed compound. The skilied artisan would have known that
various isomers would exhibit biological activity at various
levels. Absent information to the contrary, the skilled artisan
would have seen optical isomer separation as a routine procedure
leading to the compounds claimed herein. Biological testing for
the claimed compounds would have been well within the skill of
the artisan,a and such artisan would have expected the various

biological activity levels set forth herein. It would follow

therefore that the instant claims recite prima facie obvious

Petitioner
Exhibit 1002 - 073



Serial No. 07/825488 -4~
Art Unit 1205
subject matter and are properly rejected under 35 USC 103.

The declaration under 37 CFR 1.132 has been considered but
is not deemed probative. It is well settled patent law that
claimed compounds are deemed optical isomer mixtures, absent
information to the contrary. Additionally, the claimed compound
is seen as an optical isomer mixture, wherein the individual
isomers have various biological activity levels. Any information
proffered to demonstrate unexpected benefits residing in any
isomer must be compared to the natural racemic mixture. In the
instant declaration applicants optical isomer comparison is
devoid probative moment. Absent information to support unexpected
benefits residing in the old and well known compositions and
their methods of use, the instant claims are properly rejected
undexr 35 USC 103.

The instant claims are directed to effecting a biochemical
pathway with an old and well known compound. Applicant's
arguments that differental biological effects for rotational
isomers are unexpected are not probative. Applicant's attention
is directed to In_re Swinehart, (169 USPQ 226 at 229) where the
Court of Customs and Patent Appeals stated "is elementary that
the mere recitation of a newly discovered function or property,
inherently possessed by things in the prior art, does not cause a
claim drawn to those things to distinguish over the prior art.
Additionally, where the Patent Office has reason to believe that

a functional limitation asserted to be critical for establishing
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Serial No. 07/825488 ~-5-

Art Unit 1205

novelty in the claimed subject matter may, in fact, be an
inherent characteristic of the prior art, it possesses the
authority to requires the applicant to prove that the subject
matter shown to be in the prior art dose not posses the
characteristic relied on. IN the instant invention the claims are
directed to the ultimate utility set forth in the prior art, abet
distanced by various biochemical intermediates. The ultimate
utility for the claimed compounds, to include all isomers for
such compounds, is o0ld and well known, rendering the claimed
subject matter obvious to the skilled artisan. It would follow

therefore that the instant claims are properly rejected under 35

Usc 103.
NO claims are allowed.
Any inquiry concerning this communication should be directed

to Russell Travers at telephone number (703) 308-4603.

Russell Travers
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JAB 775 #
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /O

Raymond Mathieu Xhonneux et al.

5/10/45
:  07/825,488 Art Unit: 1205

: January 24, 1992

Examiner: R. Travers

T
0
]

METHOD OF LOWERING THE BLOOD PRESSURE

I hereby certify that this correspondence is being
deposited with the United States Postal Service as
first class mail in an envelope addressed to:

\Dl
Commissioner of Patents and Trademarks, Washington, w!
D.C. 20231, on Februaxy 17, 1993 =z,

(Date of Deposit) =

. .

Charles J. Metz O

Name of Registered Representatiye o

) =

an

(Signature i

February 17, 1 g;
(Date of Signature)

Honorable Commissioner of Patents
and Trademarks
Washington, D.C. 20231

Sir:

RESPONSE

This letter is responsive to the Office Action of

November 10, 1993.

The claims in the application are Nos. 20-26. All the claims in

the application have been rejected under 35 U.S.C. 101 as claiming the

same invention as Claims 1-12 of Van Lommen et al., U.S. Patent No.

4,654,362 (a double patenting rejection), under both 35 U.S.C. 102(a)

and 35 U.S.C. 102(b) as being anticipated by Van de Water et al.,

Pharmacological and Hemodynamic Profile of Nebivolol, a Chemically
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Novel, Potent, and Selective B,-Adrenergic Antagonist, Journal of
Cardiovascular Pharmacology, 11, No.. 5, 552-563 (1988) Lommen et al.,
and under 35 U.S.C. 103 as being obvious over Van Lommen et al. in

view of Van de Water et al. These rejections are respectfully

traversed, for the reasons that are set forth below.

Background Discussion

The claimed invention relates to a particular stereochemically
isomeric form (i.e., stereoisomer) of the compound a,a'-[iminobismeth-
ylene]bis[6-fluoro-3,4-dihydro~2H-1-benzopyran-2-methanol], to a
pharmaceutical composition consisting essentially of said stereoisomer
plus a particular blood pressure reducing agent [the mirror image
stereoisomer (or enantiomer) of the subject claimed stereoisomer], and
to a method of treating hypertension in warm blooded animals which
comprises administefing to warm blooded animals in need of such

treatment an effective amount of said pharmaceutical composition.

The compound a,a'-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-

l-benzopyran-2-methanol] has the following molecular structure:

OH OH
/EIJ/QH—CHZ—NH—CHZ—CH\CD\
" F
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This compound (which per se, without regard to its stereochemical
configuration, will be referred to herein as the "Base Compound") has
four chiral centers, which are indicated in the formula with asterisks
("*"). Each chiral center can have either of two absolute spatial
configurations, designated by convention as "R" or '"s". Thus, a
specific stereoisomer of the Base Compound could be reférred to, for
example, as the "RRRR stereoisomer", if each chiral center had the R
absolute configuration. Theoretically, a compound having 4 chiral
centers, each of which can have 2 absolute spatial configurations,
would have sixteen [i.e., 2%] possible stereoisomers. The present Base
Compound, however, has only ten. This is so because the two moieties
of the Base Compound that are bonded to the central -NH- group are
geometrically identical (as distinguished from "stereochemically
identical"). By virtue of having two geometrically identical moieties
bonded to the central -NH- group, the formula used to calculate the
number of theoretically possible stereochemical configurations
"degenerates" so that there are in fact fewer such configurations than
the formula predicts. This is so because the members of certain pairs
of the sixteen theoretically possible stereoisomers are identical to
each other. I.e., they are the same stereoisomer but "written"
forwards and backwards (analogously to the word "radar"). The ten
possible stereoisomers (and, where appropriate, their "written

backwards" equivalents) are:
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1. SRRR
2. RSSS
3. SRRS
4. RSSR
5. SRSR
6. SRSS
7. RSRR
8. RRSS
9. SSSS
10. RRRR

[same

[same

[same
[same
[same

[same

as

as

as

as

as

as

RRRS]

SSSR]

RSRS]
SSRS]
RRSR]

SSRR]

JAB 775

The present invention is based on the discovery that one of the

ten possible stereoisomers, the RSSS isomer, possesses unexpected

properties, as was discussed in detail in Applicants' response to the

previous Office Action.

The specific

stereoisomeric

represented by the formula:

OH OH
| |
m/CH—CHZ-NH-CHZ-CHm
R S s s
- F

It will be seen that the four chiral centers, reading from left

to right in the formula,

absolute configurations.

For brevity,

have,

compound of the invention is

respectively, the R, S, S, and S

-4 -

this specific stereoisomeric
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JAB 775
form of the Base Compound will be referred to herein as the "RSSS
isomer", and its mirror image (or enantiomer) will be referred to

herein to as the "SRRR isomer".

Relation of Claimed Invention to Van Lommen et al.

Neither a composition consisting essentially of the RSSS isomer,
nor a composition consisting essentially of the RSSS isomer and its
enantiomer the SRRR isomer, are disclosed in Van Lommen et al. The
patentees disclose the Base Compound, as an undefined_mixture of
stereoisomers, as compound Nos. 84 (designated as "AB") and 87
(designated as "AA"), shown in the table in Col. 21 of the patent.
There is no way that one can determine from the teachings of the
patent the specific stereoisomeric configurations of Van Lommen et

al's compound Nos. 84 and 87, as will be explained below.

At Col. 4, lines 59 et seq., in referring to the two intermedi-
ates used to prepare the final compounds, each [intermediate] of which
forms half the final compound, the patentees disclose that "...it is
conventionally agreed to designate the stereochemically isomeric form
(of the intermediate] which is first isolated as 'A' and the second as

'B', without further reference to the actual stereochemical configura-

tion." (Emphasis supplied.) With respect to the patentees'
preferred compound, a,a'-(iminobismethylene]bis(3,4-dihydro-2H-1~-
benzopyran-2-methanol], the patentees disclose that "... it has

experimentally been determined that the 'A' form corresponds with the

-5-
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JAB 775
RS or SR configuration at the chiral centers 1 and 2 or 3 and 4 while
the 'B' form corresponds with the SS or RR configuration at the said
chiral centers." Thus "A" means RS or SR or both RS and SR, and "B"

means SS or RR or both SS and RR.

Employing these definitions wherein A = RS or SR or both, and B =
SS or RR or both, the patentees' Compound 84, designated as "AB", is
an undefined mixture of the RSRR, RSSS, SRSS and SRRR isomers, and
compound 87, designated as "AA", is an undefined mixture of the RSRS,

RSSR, and SRRS isomers.

Some of the compounds in the cited patent were recovered as pure
stereoisomers. Such compounds are indicated in the examples by
designations such as A+B+, A+B-, etc. Illustrations include Compound
Nos. 14-17, 22-23, 42, 78-83, 88, 107-109, and 129-130. While these
compounds were recovered as pure stereoisomers, the patent does not
.disclose whether, for instance, A+ = RS or A+ = SR. Therefore, even
with respect to the compounds of the patent that were separated into
pure stereoisomers, the absolute spatial configurations (i.e., R or S)
at each chiral center of these compounds are not deducible from the

teachings of the patent.

From the above discussion, it is clear that the cited Van Lommen
et al. patent discloses neither a composition consisting essentially
of the RSSS stereoisomer of the Base Compound, nor a composition

consisting essentially of the RSSS and SRRR isomers.

-6-
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The Double Patenting Rejection

The Examiner's attention is respectfully directed to the
discussion of "same invention" type double patenting appearing in

MPEP, Section 804, at page 800-4. It is there stated that:

"A good test for double patenting under 35 U.S.C. 101 is
whether one of the claims could be 1literally infringed
without 1literally infringing the other. In re Vogel,
164 USPQ 619 (CCPA 1970)."

It is respectfully submitted that it is possible to literally
infringe every single one of the claims of the cited Van Lommen et al.
patent without at the same time infringing any of the claims pending
herein. For instance, the RRRR stereoisomer of the base compound
(along with its use in the treatment of coronary vascular disorders)
would not infringe any of the presently pending claims, but it would
literally infringe Claims 1, 3, 5, 7, 9 and 11 of the cited patent.
The patentees!' preferred compound, namely, a,a'-[iminobis-
methylene]bis[3,4-dihydro-2H-1-benzopyran—-2-methanol], and its use in
the treatment of coronary vascular disorders, would literally infringe
every claim of the cited patent, but would not infringe any of the
presently pending claims. From the foregoing facts, it is seen that
it is possible to literally infringe all the claims of the cited
patent without 1literally infringing any of .the subject claims.

Consequently, the test suggested by In re Vogel and endorsed by MPEP
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is NOT met, and for this reason it is urged that the double patenting

rejection is in error.

Applicants presented the foregoing argument in response to the
double patenting rejection in the previous Office Action. In the
present Office Action, no reasons are presented to explain why the
rule of In re Vogel, which is endorsed in MPEP, should not govern the
present situation. In the absence of any reason why the rule of In re
Vogel should not apply to the facts here, it is urged that the double
patent rejection should be withdrawn. Accordingly, favorable
reconsideration and withdrawal of this rejection is respectfully

requested.

The Section 102 and 103 Rejections

The s 102 and 103 rejections depend upon the premise that the Van
de Water et al. journal article is a reference against Applicants.
However, it is respectfully pointed out that this article was
published in May, 1988 (see copy of FAXed transmission from
Information Research Services Iné.), whereas Applicants are entitled
to the filing date of their parent application Serial No. 172,747,
which was March 23, 1988. The invention claimed herein is fully
supported in application Serial No. 172,747. See, for example, Claims
8-10 of the said parent application. Since both Section 102 rejec-
tions and the Section 103 rejection require the use of the Van de

Water et al. article as a reference, and since it is not available as

-8-
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JAB 775
a reference against Applicants herein, it is respectfully urged that

all of these rejections are in error. Favorable reconsideration and

withdrawal of these rejections is respectfully requested.

In view of the foregoing remarks, it is urged that this applica-
tion is in condition for allowance. Early favorable action is

respectfully requested.

Respectfully submitted,

Charles J. MetX__/ W\%

Attorney for Applicants
Registration #20,359

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

February 17, 1993
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UNITED STATES LUEPARTMENT OF COMMERCE
Patent and Trademark Office

Address : COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, 0.C. 20231

SER!AL NUMBER 1 FILING DATE ] FIRST NAMED INVENTOR i ATTORNEY DOCKET NO. }
07/825,488 01/24/92 XHONNEUX R JAB-775
L-'I'-RAVER: EYAMINER
12M2
ROBERT L. MINIER
JOHNSON & JOHNSON : ___ARTUNIT | PAPER NUMBER |
ONE JOHNSON % JOHNSON FLAZA
NEW BRUNSWICK, NJ 08933-7003 . 1205 //
DATE MAILED: 05/14/93
This Is a communication from the examiner in charge of your applisatian.
COMMISSIONER OF PATENTS AND TRADEMARKS
&Thls application has been examined m- Resp 10-C filed.on °2,/ ’?"?/ 73 T This action is made final.
A shortened statutory period for response to this action is set to expire. ' 3 (s), " days from the date of this letter.

Failure to respond within the period for response will cause the application to b abandoned 35.U.8.C. 133

Part | THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:

1 g Notice of References Cited by Examiner, PTO-892. 2. O Notice re Patent Drawing, PTO-948.
3. Notice of Art qnea by Applicant, PTO-1449. s O Notice of Informal Patent Application, Form PTO-152.
5. OJ Information on How to Effect Drawing Changes, PTO-1474. 8.

Part SUMMARY OF ACTION

. ..
1. qualms °20 "2‘€ are ding in the appli

Ot the above, claims . are withdrawn from consideration.
2. O claims have been cancelled..
3. O caims i _ are allowed.
4. mcmlms (Qa’i’g . are rej d
s. O élalms " are obj to.
8. O Claims : _ are subject to restriction or election requirement.

7. O s application has been filed with Informal drawings under 37 C.F.R. 1.85 which are acceptable for examination purposes.

8. O Formal drawings are required in response to this Office action.

8. [ The corrected or substitute drawings have been r don . Under 37 C.F.R. 1.84 these drawings
are OJ ptabl O not ptable (see explanation or Notice re Patent Drawing, PTO-948).

1. O The proposed additional or substitute sheet(s) of drawings, filedon ______._______ has (have) been O approved by the
examiner. [J disapproved by the examiner (see explanation).

1. O The proposed drawing correction,filedon __________~ hasbeen ] -approved. O disapproved (see explanation).

12 0 Acknowiedgment is made of the claim for priority under U.S.C. 119. The certified copy has - been received [J not Been received

O been fited in parent application, serial no. ; filed on

13. [J:Since this application appears to be in condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayte, 1935 C.D. 11; 453 0.G. 213.

14. O other . ' : s
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Serial No. 07/825488 -2
Art Unit 1205

The amendment filed February 22 1933 has been received and
entered into the file.

Claims Z20-26 are presented for examination.

35 U.S.2. 8 101 reads as follows:

"Whoever invents or discovers any new and useful process,

machine, manufacture, or composition of matter or any new

and useful improvement thereof, may obtain a patent
therefore, subject to the conditions and requirements of
this title".

Claims Z20-26 are rejected under 35 U.S.C. 8 101 as claiming
the same invention as that of claims 1-12 of prior U.S5. Fatent
No. 4,694,362, This is a double patenting rejection.

It is well settled patent law that the skilled artisan,
possessing a compound, possesses all the possible isomers imposed
by optically active centers. The skilled artisan would have also
known that each isomer would inherently produce different
biological effect levels. Absent some unexpected benefit residing
in one isomer or anther, the instant claims remain properly
rejected under 35 USC 101.

The following is a quotation of the appropriate paragraphs
of 35 U.S.7. 8 102 that form the basis for the rejections under
this gection made in this Office action:

A person shall be entitled to a patent unless ——

(a) the invention was known or used by others in this

country, or patented or described in a printed publication

in this or a foreign country, before the invention thereof
by the applicant for a patent.

Claims 20-26 are rejected under 35 U.S.C. § 102ca) as being

anticipated by Van Lommen et al.

The following is a quotation of the appropriate paragraphs
of 35 U.S.2. § 102 that form the basis for the rejections under
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Serial No. 07/823488 -3
Art Unit 1205

this section made in this Office action:

A person shall be entitled to a patent unless ——

(b the invention was patented or described in a printed
publication in this or a foreign country or in public use or
on sale in this country, more than one year prior to the
date of application for patent in the United States.

Claims 20-26 are rejected under 35 U.5.C. §8 102(b) as being
anticipated by Van Lommen et al.

The following is a quotation of 35 U.S5.0C. &8 103 which forms
the basis for all aobvioushess rejections set forth in this Office
action:

A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section
102 of this title, if the differences between the sub ject
matter sought to be patented and the prior art are such that
the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.
Fatentability shall not be negatived by the manner in which
the invention was made.

Sub ject matter developed by another person, which gualifies

as prior art only under subsection (f) or (g) of section 102

of this title, shall not preclude patentability under this

section where the subject matter and the claimed invention
were, at the time the invention was made, owhned by the same
person or subject to an obligation of assighment to the same
person.

Claims Z0-26 are rejected under 35 U.S.C. & 103 as being
unpatentable over Van Lommen et al in view of Van de Water (newly
cited).

Van Lommen et al and Van de Water et al teach the claim
designhated compounds as old, well known and in combination with
various carriers and excipients as useful for the claimed

utility. This teaching includes all position isomers inherent in

the claimed compound. The skilled artisan would have known that
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Serial No.o 077825488 —d—

Art Unit 1205

varinus isomers would exhibit biological activity at various
levels. Absent information to the contrary, the skilled artisan
would have seen optical isomer separation as a routine procedure
leading to the compounds claimed herein. Biological testing for
the claimed compounds would have been well within the skill of
the artisan,a and such artisan would have expected the various
biological activity levels set forth herein. It would follow

therefore that the instant claims recite prima facie obvious

sub ject matter and are properly rejected under 35 USC 103.

The declaration under 37 CFR 1.132 has been considered but
is not deemed probative. It is well settled patent law that
claimed compounds are deemed optical isomer mixtures, absent
information to the contrary. Additionally, the claimed compound
is seen as an optical isomer mixture, wherein the individual
isomers have various biological activity levels. Any information
proffered to demonstrate unexpected benefits residing in any
isomer must be compared to the natural racemic mixture. In the
instant declaration applicants optical isomer comparison is
devoid probative moment. Absent information to support unexpected
benefits residing in the old and well known compositions and
their methods of use, the instant claims are properly rejected
under 35 USZ 103.

Claims 20-26 are rejected under 33 U.5.C. 8 103 as being
unpatentable over Van Lommen et al.

Van Lommen et al teach the claim designated compounds as

Petitioner
Exhibit 1002 - 088



i ———

Serial No. 07/825488 -5-

Art Unit 1205

old, well known and in combination with various carriers and
excipients as useful for the claimed utility. This teaching
includes all position isomers inherent in the claimed compound.
The skilled artisan would have known that various isomers would
exhibit biological activity at various levels. Absent information
to the contrary, the skilled artisan would have seen optical
isomer separation as a routine procedure leading to the compounds
claimed herein. Biological testing for the claimed compounds
would have been well within the skill of the artisan;a and such
artisan would have expected the various biolaogical activity
levels set forth herein. It would follow therefore that the
instant claims recite prima facie obvious sub ject matter and are
properly rejected under 35 USC 103.

The instant claims are directed to effecting a biochemical
pathway with an old and well Eknown compound. Applicant?s
arguments that differential biological effects for rotational
isomers are unexpected are not probative. Applicant’s attention

is directed to In_re Swinehart, (162 USPFQ 226 at 223) where the

Court of Customs and Fatent Appeals stated "is elementary that
the mere recitation of a newly discovered function or property,
inherently possessed by things in the prior art, does not cause a
claim drawn to those things to distinguish over the prior art.
Additionally, where the Patent Office has reason to believe that
a functional limitation asserted to be critical for establishing

novelty in the claimed subject matter may, in fact, be an
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inherent characteristic of the prior art, it possesses the
authority to requires the applicant to prove that the subject
matter shown to be in the prior art dose not posses the
characteristic relied on. IN the instant invention the claims are
directed to the ultimate utility set forth in the prior art, abet
distanzed by various biochemical intermediates. The ultimate
utility for the claimed compounds, to include all isomers for
such compounds, is old and well known, rendering the claimed
sub ject matter obvious to the skilled artisan. It would follow
therefore that the instant claims are properly rejected under 335
usc 103.

NO claims are allowed.

Any inquiry concerning this communication should be directed

to Russell Travers at telephone number (7032) 208-4603.

Flederick E. Wa

; Examiner
\Group 120

Fussell Travers
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A
IN THE UNITED STATES PATEN§B§ND

GR
plicant : Raymond Mathieu Xhonneux et al.

Serial No.: 07/825,488 Art Unit: 1205

Filed : January 24, 1992 Examiner: R. Travers
For : METHOD OF LOWERING THE BLOOD PRESSURE
I,

Charles J. Metz, Registration No. 20,359, certify that
this correspondence is being deposited with the United

States Postal Service as first class mail in an envelope
addressed to:

Commissioner of Patents and Trademarks,
Washington, D.C. 20231.

On: August 26, 1993

Chondia . weZ”

Charles J. Metz, Rey+'No. 20,3597

Honorable Commissioner of Patents QD
and Trademarks ’

\
Wwashington, D.C. 20231 R Q’, ”\((‘oo
Sir: xﬁ' Qh

RESPONSE

gy 317 02 1S €6

This letter is responsive to the Office Action of May 14, 1993.

The claims in the application are Nos. 20-26. All the claims in

the application have been rejected (I) under 35 U.S.C. 101 as claiming

the same invention as Claims 1-12 of Van Lommen et al.,

U.S. Patent
No. 4,654,362

(a double patenting rejection); (II) wunder both
35 U.s.C. 102(a) and 35 U.S.C. 102(b)

as being anticipated by Van
Lommen et al., U.S.

Patent No. 4,654,362; and (III) wunder

35 U.S.C. 103 as being obvious over Van Lommen et al., U.S. Patent No.
4,654,362,

either alone or in view of Van de Water et al., Eur. J.
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Pharmacol. 1988, 156(1), 95-103. These rejections are respectfully
traversed, for the reasons that are set forth below. For the
convenience of the Examiner, the Background Discussion and Relation of
the Claimed Invention to Van Lommen et al. that were included in the

previous RESPONSE is attached hereto in an APPENDIX.
I. THE DOUBLE PATENTING REJECTION
A. The Legal Test for Double Patenting

In responding to the double patenting rejection, Attorney for
Applicants assumes that the rejection is a same invention type double
patenting rejection rather than a rejection under the judicially

created doctrine of obviousness-type double patenting.

The Examiner's attention is respectfully invited to the decision

in In re Vogel et al., 164 USPQ 619 (CCPA 1970). At 622, the Court

stated:

"A good test, and probably the only objective test, for
'same invention' [i.e., same invention type double patent-
ing]}, is whether one of the claims could be 1literally
infringed without literally infringing the other. If it
could be, the claims do not define identically the same
invention."

This test for double patenting has been endorsed by the Court of

Appeals for the Federal Circuit. See, for Example, Studiengesell-
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schaft Kohle mbH v. Northern Petrochemical Company, 228 USPQ 837 (CAFC
1986), at 840. It is also endorsed by MPEP, Section 804, at page

800-4.
B. The Test Applied to the Facts in this cCase

It is respectfully submitted that it is possible to literally
infringe every single one of the claims of the cited Van Lommen et al.
patent without at the same time infringing any of the claims pending
‘herein. For instance, the RRRR stereoisomer of the base compound (see
the attached APPENDIX), along with its use in the treatment of
coronary vascular disorders, would not infringe any of the presently
pending claims, but it would literally infringe Claims 1, 3, 5, 7, 9
and 11 of the cited_pafent. The patentees' preferred compound,
namely, a,a'-[iminobismethylene]bis(3,4-dihydro-2H-1-benzopyran-2-
methanol], and its use in the treatment of coronary vascular disor-
ders, would literally infringe every claim of the cited patent, but
would not infringe any of the presently pending claims. From the
foregoing facts, it is seen that it is possible to literally infringe
all the claims of the cited patent without literally infringing any of
the subject claims. Consequently, the test suggested by In re Vogel
and endorsed by the CAFC and by MPEP is NOT met, and for this reason
and applying the 1legally mandated test, it is respectfully but

strenuously urged that there is no double patenting in this case.

Petitioner
Exhibit 1002 - 093



JAB 775

C. 8tereoisomer Issue

In the Office Action, on page 2, it is argued (with no authority

cited) that the double patenting rejection is proper because:

"It is well settled patent law that the skilled artisan, "
possessing a compound, possesses all the possible isomers
imposed by optically active centers."

Applicants respectfully submit that it is NOT "well settled
patent law that the skilled artisan, possessing a compound, possesses
all the possible isomers imposed by optically active centers". 1In
fact, it is urged that the law is to the contrary. For instance, the
Examiner's attention is respectfully invited to the decision in In re

May and Eddy, 197 USPQ 601 (CCPA, 1978), at page 607, wherein it is

P

stated:

"The remaining method of use claims ... critically
differ from Claims 1 and 6 in that they recite the use of a
novel compound. As recognized in In re Williams ... , the
novelty of an optical isomer is not negated by the prior art
disclosure of its racemate." (Italics in original; bold
emphasis added.)

As applied to the present case, it is respectfully urged that the
novelty of the subject claimed RSSS isomer is not negated by the
disclosure of the Base Compound. The morphine derivative that was at
issue in the In re May et al. decision had only two chiral centers,

and hence only 4 [22] possible stereoisomers. In the present case,
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the Base Compound has 4 chiral centers and 10 possible stereoisomers.
Furthermore, only the Base Compound, not the racemate of the RSSS
isomer (which would be an equimolar mixture of the RSSS and the SRRR
isomers), is disclosed in the reference. Thus, the facts here are
even more favorable to a finding of novelty than in the May et al.

decision.
D. "Unexpected Benefit'" Issue

In further support of the double patenting rejection, on page 2

of the Office Action the following argument is presented:

"The skilled artisan would have also known that each isomer
would inherently produce different biological effect levels.
hAbsent some unexpected benefit residing in one isomer or
another, the instant claims remain properly rejected under
35 U.Ss.C. 101."

It is first respectfully submitted that this argument is NOT
RELEVANT to a Section 101 same invention type double patenting
rejection. Rather, issues concerning unexpected benefits [or
unexpected properties] are relevant to patentability under Section
103, or to a rejection under the judiciall& created doctrine of

obviousness-type double patenting.

However, regardless of whether this issue is relevant to the
present rejection, it is respectfully submitted that Applicants have

demonstrated unexpected properties with the data of record. 1In this

-5=
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respect, the Examiner's attention is again respectfully invited to the
Rule 132 Declarations of Applicant Xhonneux and Petrus J. Pauwels that
were submitted with the PRELIMINARY AMENDMENT AND INFORMATION

DISCLOSURE STATEMENT.
1. UNEXPECTED POTENTIATING EFFECT

Please refer first to Mr. Xhonneux' Declaration, in which
biological data demonstrating the potentiating effect of the subject
RSSS isomer is presented. Table 1 presents data showing the effect of
various dosages of the subject RSSS isomer alone on spontaneously
hypertensive rats "SHR". it is seen that (i) at dosages of up to 5
mg/kg, there is no significant effect on diastolic blood pressure,
(ii) at a dosage of 2.5 mg/kg, there is only a slight effect on
systolic blood pressure, and (iii) at a dosage of 5 mg/kg. there is
only a slight effect on heart rate. Thus, it is clear that the
subject RSSS isomer only minimally affects blood pressure and heart

rate when given alone.

The Examiner's attention is now respectfully invited to Tables 2
and 3. Table 2 presents data in which SHR were given the mirror image
SRRR isomer alone at varying dosages. Table 2 shows that a signifi-
cant systolic blood pressure reduction is obtained at a dosage of 0.63
mg/kg of the SRRR isomer and a significant diastolic blood pressure

reduction is obtained at a dosage of 1.25 mg/kg of the SRRR isomer.
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Table 3 presents data in which SHR were given a dosage of 1.25
mg/kg of the SRRR isomer, and varying dosages of the subject RSSS
isomer, from 0 up to 5 mg/kg. As can be seen from the data in which
no RSSS isomer is added to the SRRR isomer (and also from the data
presented in Table 2), the SRRR isomer is a potent blood pressure
reducing agent when used by itself. However, please note that a
significant reduction in systolic blood pressure is seen when 0.16
mg/kKg of the subject RSSS isomer is added to the 1.25 mg/kg of the
SRRR isomer; a significant reduction is diastolic blood pressure is
seen when 0.31 mg/kg of the subject RSSS isomer is added to the 1.25
mg/kg of the SRRR isomer; but significant additional heart rate reduc-
tion is not seen until a dosage of 2.5 mg/kg of the subject RSSS
isomer is added to the 1.25 mg/kg of the SRRR isomer. As this data
demonstrates, at dosages in which the subject RSSS isomer has little
or no effect when used alone, when it is combined with the SRRR
isomer, significant additional blood pressure reducing effect is
obtained. Also, pleaée compare, for instance, the data from Table 3
wherein 1.25 mg/kg of each compound was administered (i.e., a total
dosage of the mixture of the two isomers of 2.5 mg/kg) with the
results shown in Table 2 wherein 2.5 mg/kg of the SRRR isomer was used
(again, a total dosage of 2.5 mg/kg). It is seen that when the
mixture of the two compounds is used, arsignificantly greater decrease
in blood pressure is obtained than when the SRRR isomer is used alone
in an equimolar amount, and at this optimum ratio of the two isomers,
the significant blood pressure reduction is obtained without signifi-

cant additional heart rate reduction. -~

-7 -
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The experimental results presented in the Xhonneux Declaration
are shown graphically on page 264 of the Xhonneux et al. article that
is appended to the Xhonneux Declaration. It is believed that the data
presented in the Xhonneux Declaration and shown in the said article
illustrate a classic case of synergistic results wherein the benefits
of the two materials used in combination far exceed the additive
effect that would have been expected from the propérties exhibited by

each alone.
2. BEHAVIOR UNLIKE KNOWN [-BLOCKERS

The Examiner's attention is now respectfully directed to the
Pauwels Declaration and the Péuwels et al. article that is appended
thereto. This article relates to the receptor binding profile of the
stereoisomers of the compound «a,a'-[iminobis (methylene) Jbis[6-fluoro-
3,4-dihydro-2H-1-benzopyran-2-methanol], the Base Compound of the
subject claimed RSSS isomer, and the SRRR isomer. In the article, the
RSSS isomer is identified as R 67,145 and the SRRR isomer is identi-
fied as R 67,138. First, please refer to page 848, right hand column,
at lines 2-6. As disclosed here in the article, the 1:1 mixture of
these two enantiomers, identified by the generic name "nebivolol", is
found to be a potent f,-adrenergic blocker as tested by binding
studies on receptors in rabbit lung, the SRRR isomer (R 67,138) is
equally potent (and therefore is a conventional f-adrenergic blocking
agent), whereas the RSSS isomer (R 67,145) is 175-fold less potent.

Thus, while the subject RSSS isomer does have f(-adrenergic blocking

-8 =
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activity, it is considerably less potent than conventional §-blockers.
Therefore, it is surprising that when it is mixed with a conventional

B-blocker, the beneficial effects of the said f-blocker is signifi-

cantly potentiated.

The Examiner's attention is now respectfully directed to page 849
of the Pauwels et al. article. Please note the discussion beginning
in the middle of the right hand column. The following gquotation is

significant:

Mode of action of nebivolol as antihypertensive agent.
Clinical and in vivo pharmacological studies with nebivolol
revealed an interesting hemodynamic profile, different from
that of classical B-adrenergic blockers (see introduction).
Observed reductions in heart rate can probably be attributed
to B,-adrenergic receptor blockade. However, improved left
ventricular function, reduction in systemic vascular
resistance, and related cardiac output seen with nebivolol
are not properties of classical (-adrenergic blockers.
Also, the immediate reduction in blood pressure, obtained
after administration of nebivolol to conscious spontaneous
hypertensive rats, has_ not been observed with known (-
adrenergic blockers. Recent observations have revealed that
the particular hemodynamic profile is specifically obtained
with nebivolol, whereas the ;-adrenergic active enantiomer
R 67,138 (S,R,R,R) showed the activities of a typical @-
adrenergic blocker. Hence the properties of nebivolol

apparently resulted from the combined activities of the two
enantiomers. (Underscoring added.)

The underscored matter in this quotation speaks for itself.
However, it is clear that the combination of the two enantiomers,
i.e., the SRRR and the RSSS enantiomers, do not behave like the
heretofore known f(-blockers. It is also clear that the unusual

activity of the combination is due in large part to the subject

-9 -
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claimed RSSS isomer. These effects are entirely unexpected and could

not have been predicted from the known prior art.

From the foregoing, it is respectfully submitted that it is clear
that the presently claimed RSSS isomer possesses an unexpected benefit

that could not have been predicted from the prior art.

In view of the foregoing discussion, it is respectfully urged
that the rejection of claims 20-26 under 35 U.S.C. 101 as claiming the
same invention as Claims 1-12 of Van Lommen et al., U.S. Patent No.
4,654,362, is in error. Favorable reconsidefation and withdrawal of

this rejection is respectfully requested.
II. THE SECTION 102 REJECTIONS

Claims 20-26 are rejected under both 35 U.S.C. 102(a) and
35 U.S.C. 102(b) as being anticipated by Van Lommen et al., U.S.
Patent No. 4,654,362. These rejections are respectfully traversed,

for the reasons that are set forth below.

As was presented above in Applicants' discussion of the double
patenting rejection, it is respectfully urged that the law is clear
that "... the novelty of an optical isomer is not nega;ed by the prior
art disclosure of its racemate ....", In re May and Eddy, 197 USPQ 601
(ccpA, 1978), at page 607 (emphasis added.) In the present case, only

the Base Compound is disclosed (not the racemate), and whereas the

-10-
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compound at issue in the May et al. case had only two chiral centers,
the Base Compound here has four. Thus, it is respectfully urged that
it is even clearer than it was in the In re May et al. case that the
present RSSS isomer, the mixture of the RSSS and the SRRR isomers, and
their use in treating hypertension are novel. Accordingly, it is
respectfully urged that the rejection of Claims 20-26 under both
35 U.S.C. 102(a) and 35 U.S.C. 102(b) as being anticipated by Van
Lommen et al., U.S. Patent No. 4,654,362, is in error. Favorable
reconsideration and withdrawal of these rejections is respectfully

requested.
III. THE SECTION 103 REJECTIONS

A. The § 103 Rejection over Van Lommen in view of Van de
Water et al.

The § 103 rejection over Van Lommen in view of the Van de Water
et al. article depends upon the premise that said article is a
reference against Applicants. However, it is respectfully pointed out
that this article was published on November 2, 1988 (see enclosed copy
of FAXed transmission from Information Research Services Inc.),
whereas Applicants are entitled to the filing date of their parent
application Serial No. 172,747, which was March 23, 1988. The
invention claimed herein is fully supported in application Serial No.
172,747. See, for example, Claims 8-10 of the said parent applica-

tion. Since the Section 103 rejection requires the use of the Van de

_11_
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Water et al. article as a reference, and since it is not available as
a reference against Applicants herein, it is respectfully urged that
this rejection cannot be maintained. Favorable reconsideration and
withdrawal of the rejection of Claims 20-26 under 35 U.S.C. 103 as
being obvious over Van Lommen et al., U.S. Patent No. 4,654,362, in
view of Van de Water et al., Eur. J. Pharmacol. 1988, 156(1), 95-103,

is respectfully requested.
B. The § 103 Rejection over Van Lommen et al.

It is the position of the Examiner that because the Base Compound
is known, it follows that the various isomers are inherently known and
the artisan would expect that the several isomers would have different
biological activity. It is respectfully urged, however, that it was
not known, and could not have been predicted from the knowledge of the
prior art, that the subject claimed RSSS isomer would have the
unexpected properties that have been demonstrated on the record
herein. These unexpected properties include an unexpected poten-
tiating effect when combined with its mirror image stereoisomer, the
SRRR isomer, and the behavior of the mixture of the RSSS and the SRRR
isomers that is unlike that of conventional ($-blockers. (Please see
the discussion above re unexpected results in the section on the

double patenting rejection.)

The Examiner has criticized Applicants’ presentation of data

because no comparison has been made with the "natural racemic

-12-

Petitioner
Exhibit 1002 - 102



JAB 775
mixture". Applicants respectfully request the Examiner to identify
the natural racemic mixture. The Base Compound has 10 possible

stereoisomers; hence, an exceedingly large number of mixtures of two
or more of these isomers is possible. Which of this large number is

the natural racemic mixture?

It is further argued in the Office Action (citing In re Swinehart
et al., 169 USPQ 226 at 229) that it "is elementary that the mere
recitation of a newly discovered function or property, inherently
possessed by things in the prior art, does not cause a claim drawn to

those things to distinguish over the prior art".

The Swinehart et al. decision involved the propriety of the use
of functional language to distinguish over the prior art. It is
believed that the following quotation from pages 228-229 (from which
the quote cited in the Office Action was taken), epitomizes the

holding in the case:

"Oour study of these cases has satisfied us ... that any
concern over the use of functional language at the so-called
'point of novelty’ stems 1largely from the fear that an
applicant will attempt to distinguish over a reference
disclosure by emphasizing a property or function which may
not be mentioned by the reference and thereby assert that
his claimed subject matter is novel. Such a concern is not
only irrelevant, it is misplaced. In the first place, it is
elementary that the mere recitation of a newly discovered
function or property, inherently possessed by things in the
prior art, does not cause a claim drawn to those things to
distinguish over the prior art. Additionally, where the
Patent Office has reason to believe that a functional
limitation asserted to be critical for establishing novelty
in the claimed subject matter may, in fact, be an inherent

-13~-
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characteristic of the prior art, it possesses the authority
to require the applicant to prove that the subject matter

shown to be in the prior art does not possess the character-
istic relied on."

The only functional language in the pending claims has to do with
amounts of ingredients used in the composition and method-of-use
claims. However, Applicants do not rely on this functional language
to distinguish over the prior art. Rather, Applicants distinguish
over the prior art in the selection of a particular stereoisomer of a
Base Compound. (In this respect, please see below in the APPENDIX,
especially the discussion under the heading Relation of Claimed
Invention to Van Lommen et al., and the matter presented above re
novelty in the discussions of the double patenting rejection and the
§ 102 rejections.) Since Applicants do not rely on functional
language to distinguish over the prior art, it is respectfully urged

that the Swinehart et al. case does not apply to the facts herein.

For the reasons that are set forth above, it is respectfully
urged that the rejection of Claims 20-26 under 35 U.S.C. 103 as being
unpatentable over Van Lommen et al., U.S. Patent No. 4,654,362, is in
error. Favorable reconsideration and withdrawal of this rejection is

respectfully requested.

-14-
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CONCLUSION

It is respectfully submitted that the foregoing discussion has

demonstrated the patentability

of the claimed subject matter.

Accordingly, early favorable action is respectfully requested.

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

August 26, 1993

-15-

Respectfully submitted,

Charles J. Meéz«7 iéA

Attorney for Applicants
Registration #20,359
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APPENDIX

Background Discussion

The claimed invention relates to a particular stereochemically
isomeric form (i.e., stereoisomer) of the compound a,a'-[iminobismeth-
ylene]bis[6-fluoro~3,4-dihydro-2H-1-benzopyran-2-methanol], to a
pharmaceutical composition consisting essentially of said stereoisomer
plus a particular blood pressure reducing agent [the mirror image
stereoisomer (or enantiomer) of the subject claimed stereoisomer], and
to a method of treating hypertension in warm blooded animals which
comprises administering to warm blooded animals in need of such

treatment an effective amount of said pharmaceutical composition.

The compound «,a'-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-

l1-benzopyran-2-methanol] has the following molecular structure:

: ' OH OH ,
//J:::::I::i::]//qH-CHZ-NH-CHZ-CH\\Wiii::}ii:::}\\\
" F

This compoﬁnd (which per se, without regard to its stereochemical
configuration, will be referred to herein as the "Base Compound") has
four chiral centers, which are indicated in the formula with asterisks
("*"). Each chiral center can have either of two absolute spatial
configurations, designated by convention as "R" or "S". Thus, a

specific stereoisomer of the Base Compound could be referred to, for

Page 1 of APPENDIX
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example, as the "RRRR stereoisomer", if each chiral center had the R
absolute configuration. Theoretically, a compound having 4 chiral
centers, each of which can have 2 absolute spatial configurations,
would have sixteen [i.e., 2%] possible stereocisomers. The present
Base Compound, however, has only ten. This is so because the two
moieéies of the Base Compound that are bonded to the central -NH-
group are geometrically identical (as distinguished from "stereo-
chemically identical"). By virtue of having two geometrically
identical moieties bonded to the central -NH- group, the formula used
to calculate the number of theoretically possible stereochemical
configﬁrations "degenerates" so that there are in fact fewer such
configurations than the formula predicts. This is so because the
members of certain pairs of the sixteen theoretically possible
stereoisomers are identical to each other. That is, they are the same
stereoisomer but "written" forwards and backwards (analogously to the
word "radar"). The ten possible stereoisomers, which are disclosed in
TABLE 2 on page 847 of the Pauwels et al. article that is appended to
the Pauwels Declaration, and, where appropriate, their "written

backwards" equivalents, are:

1. SRRR [same as RRRS]
2. RSSS [same as SSSR]
3. SRRS
4. RSSR
5. SRSR [same as RSRS]
6. SRSS [same as SSRS]

Page 2 of APPENDIX
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7. RSRR [same as RRSR]
8. RRSS [same as SSRR]
9. SSSS
10. RRRR

The present invention is based on the discovery that one of the
ten possible stereoisomers, the RSSS isomer, possesses unexpected
properties, as was discussed in detail in Applicants' response to the

previous Office Action.

The specific stereoisomeric compound of the invention is

represented by the formula:

oK o |
/C[OJ/CH-CHZ-NH-CHZ-CH\CD\
- R S S s
- F

It will be seen that the four chiral centers, reading from left
to right in the formula, have, respectively, the R, S, S, and S
absolute configurations. For brevity, this specific stereoisomeric
form of the Base Compound will be referred to herein as the "RSSS
isomer", and its mirror image (or enantiomer) will be referred to

herein to as the "SRRR isomer".

Page 3 of APPENDIX
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Relation of Claimed Invention to Van Lommen et al.

Neither a composition consisting essentially of the RSSS isomer,
nor a composition consisting essentially of the RSSS isomer and its
enantiomer the SRRR isomer, are disclosed in Van Lommen et al. The
patentees disclose the Base Compound, as an undefined mixture of
stereoisomers, as compound Nos. 84 (designated as "AB") and 87
(designated as "AA"), shown in the table in Col. 21 of the patent.
There is no way that one can determine from the teachings of the
patent the specific stereoisomeric configurations of Van Lommen et

al's compound Nos. 84 and 87, as will be explained below.

At Col. 4, lines 59.et seq., in referring to the two intermedi-
ateé used to prepare the finai compounds, each [intermediate] of which
forms half the final compound, the patentees disclose thaf "...it is
conventionally agreed to designate the stereochemically isomeric form
{of the intermediate] which is first isolated as 'A' and the second as

'B', without further reference to the actual stereochemical configura-

tion."” (Emphasis supplied.) With respect to the patentees'
preferred compound, «a,a'-[iminobismethylene]lbis(3,4-dihydro-2H-1-
benzopyran-2-methanol], the patentees disclose that "... it has

experimentally been determined that the 'A' form corresponds with the
RS or SR configuration at the chiral centers 1 and 2 or 3 and 4 while
the 'B' form corresponds with the SS or RR configuration at the said
chiral centers." Thus "A" means RS or SR or both RS and SR, and "B"

means SS or RR or both SS and RR.

Page 4 of APPENDIX
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Employing these definitions wherein A = RS or SR or both, and B =
SS or RR or both, the patentees' Compound 84, designated as "AB", is
an undefined mixture of the RSRR, RSSS, SRSS and SRRR isomers, and
Compound 87, designated as "AA", is an undefined mixture of the RSRS,

RSSR, and SRRS isomers.

Some of the compounds in the cited patent were recovered as pure
stereoisomers. Such compounds are indicated in the examples by
designations such as A+B+, A+B-, etc. Illustrations include Compound
Nos. 14-17, 22-23, 42, 78-83, 88, 107-109, and 129-130. While these
compounds were recovered as pure stereoisomers, the patent does not
disclose whether, for instance, A+ = RS or A+ = SR. Therefore, even
with respect to the compounds of the patent that were separated into
pure stereoisomers, the absolute spatial configurations (i.e., R or S)
at each chiral center of these compounds are not deducible from the

teachings of the patent.

From the above discussion, it is clear that the cited Van Lommen
et al. patent discloses neither a composition consisting essentially
of the RSSS stereoisomer of the Base Compound, nor a composition

consisting essentially of the RSSS and SRRR isomers.

Page 5 of APPENDIX
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Serial No. 07/825488 -2-
Art Unit 1205

The arguments filed August 30, 1993 have been received and
entered into the file.

Applicant's arguments filed August 30, 1993 have been fully
considered but they are not deemed to be persuasive.

Claims 20-26 are presented for examination.

The following is a quotation of the appropriate paragraphs
of 35 U.S5.C. § 102 that form the basls for the rejections under
this section made in this Office action:

A person shall be entitled to a patent unless --

(a) the invention was known or used by others in this

country, or patented or described in a printed publication

in this or a foreign country, before the invention thereof

by the applicant for a patent.

Claims 20-26 are rejected under 35 U.S.C. § 102(a) as being

anticipated by Van Lommen et al. C&Q TLGS(‘( _kkff

The following is a quotation of the appropriate paragraphs
+0of 35 U.S5.C. § 102 that form the basis for the rejections under
this section made in this 0Office actlion:

A person shall be entitled to a patent unless --

(b) the invention was patented or described 1In a printed
publication in this or a forelgn country or in public use or
on sale in this country, more than one year prior to the
date of application for patent in the United states.

Claims 20-26 are rejected under 35 U.S.C. § 102(b) as being

anticipated by Van Lommen et al.

The following is a quotation of 35 U.S.C. § 103 which forms
the baslis for all obviousness rejections set forth in this Office
action: -

A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section

N
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Serial No. 07/825488 -3-
Art Unit 1205

102 of this title, if the differences between the subject

matter sought to be patented and the prior art are such that

the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which

the invention was made.

Subject matter developed by another person, which qualifies

as prior art only under subsection (f) or (g) of section 102

of this title, shall not preclude patentability under this

section where the subject matter and the claimed invention
were, at the time the invention was made, owned by the same
person or subject to an obligation of assignment to the same
person.

Claims -20-26 are rejected under 35 U.S.C. § 103 as being
unpatentable over Van Lommen et al in view of Van de Water, all
of record, for reasons of record.

Van Lommen et al and Van de Water et al teach the claim
designated compounds as old, well known and in combination with
various carrliers and exciplents as useful for the claimed
utility. This teaching includes all position isomers inherent in
the claimed compound. The skilled artisan would have known that
various isomers would exhibit biological activity at various
levels. Absent information to the contrary, the skilled artisan
would have seen optical isomer separation as a routine procedure
leading to the compounds claimed herein. Biological testing for
the claimed compounds would have been well within the skill of
the artisan,a and such artisan would have expected the various
biological activity levels set forth herein. It would follow

therefore that the instant claims recite prima facie obvious

subject matter and are properly rejected under 35 USC 103.
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Serial No. 07/825488 -4-
Art Unit 1205

The declaration under 37 CFR 1.132 has been considered but
is not deemed probative. It is well settled patent law that
claimed compounds are deemed optical isomer mixtures, absent
information to the contrary. Additionally, the claimed compound
is seen as an optical isomer mixture, wherein the individual
isomers have various biological activity levels. Any information
proffered to demonstrate unexpected benefits residing in any
isomer must be compared to the natural racemic mixture. In the
instant declaration applicants optical isomer comparison is
devoid probative moment. Absent information to support unexpected
benefits residing in the old and well known compositions and
their methods of use, the instant claims are properly rejected
under 35 USC 103.

Claims 20-26 are rejected under 35 U.S.C. § 103 as being
unpatentable over Van Lommen et al.

Van Lommen et al teach the claim designated compounds as
0ld, well known and in combinatlion with varlous carriers and
excipients as useful for the claimed utility. This teaching
includes all position isomers inherent in the claimed compound.
The skilled artisan would have known that various isomers would
exhibit biological activity at various levels. Absent information
to the contrary, the skilléd artisan would have seen optical
isomer separation as a routine procedure leading to the compounds
claimed herein. Biological testing for the claimed compounds

would have been well within the skill of the artisan, and such
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Serial No. 07/825488 -5-
Art Unit 1205

artisan would have expected the various biological activity
levels set forth herein. It would follow therefore that the

instant claims recite prima facie obvious subject matter and are

properly rejected undexr 35 USC 103.

The instant claims are directed to effecting a biochemical
pathway with an old and well known compound. Applicant's
arguments that differential biological effects for rotational
isomers are unexpected are not probative. Applicant's attention
is directed to In re Swinehart, (169 USPQ 226 at 229) where the
Court of Customs and PatentAAppeals stated "is elementary that
the mere recitation of a newly discovered function or property,
inherently possessed by things in the prior art, does not cause a
claim drawn to those things to distingulsh over the prior art.
Additionally, whe;e the Patent Office has reason to believe that
a functional limitation asserted to be critical for establishing
novelty in the claimed subject matter may, in fact, be an
inherent characteristic of the prior art, it possesses the
authority to requires the applicant to prove that the subject
matter shown to be in the prior art dose not posses the
characteristic relied on. IN the instant invention the claims are
directed to the ultimate utility set forth in the prior art, abet
distanced by various biochemical intermediates. The ultimate
utility for the claimed compounds, to include all isomers for

such compounds, is o0ld and well known, rendering the claimed

subject matter obvious to the skilled artisan. It would follow
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Art Unit 1205

therefore that the instant claims are properly rejected under 35
UsC 103.

Reliance on 1In re May and Eddy, 197 USPQ 601 (CCPA 1978) in
the instant case is ill advised. Applicants' attention is
directed to 1In re Adamson and Duffin, 125 USPQ 233 (CCPA 1960)
which would be seen as controlling in the instant case. In re
Williams, 80 USPQ 150, quoted but not cited by Applicant, was
differentiated by the Adamson court for reasons applicable in the
- instant case. Compounds at issue in the Williams case were not
known to possess optical isomers, clearly a different situation
than the instant case. The skilled artisan would have known the
instant compounds contain asymmetric centers, rendering arguments
based on In re Williams, supra, moot. It is well settled patent
law that the skilled artisan possessing the racemate, possesses
the optical isomers.

It is well settled patent law that the skilled artisan would
have expected each isomer to exhibit biological activity at
different levels. Applicants aver differences between optical
isomers support patentability, this position is not well taken.
In the instant case the stated differences are differences in
degree, not patentably distinct differences in kind. Absent
different biological activities for each isomer, patentability
for optical isomers does not lie.

THIS ACTION IS MADE FINAL. Applicant is reminded of the

extension of time policy as set forth in 37 C.F.R. § 1.136(a).
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Serial No. 07/825488 -7-
Art Unit 1205

The practice of automatically extending the shortened statutory
period an additional month upon the filing of a timely first
response to a final rejection has been discontinued by the
Office. See 1021 TMOG 35.

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL
ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS
ACTION. 1IN THE EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS
OF THE MAILING DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION
IS NOT MAILED UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED
STATUTORY PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE
ON THE DATE THE ADVISORY ACTION IS MAILED, AND ANY EXTENSION FEE
PURSUANT TO 37 C.F.R. § 1.136(a) WILL BE CALCULATED FROM THE
MAILING DATE OF THE ADVISORY ACTION. 1IN NO EVENT WILL THE
STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM
THE DATE OF THIS FINAL ACTION.

Any inquiry concerning this communication should be directed

to Russell Travers at telephone number (703) 308-4603.

~

~ .

Russell Travers MAWN@M_C{N‘[{NS
SUPERVISORY PATENT EXAMINER
GROUP 120
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS =
Washington, D.C. 20231

SERIAL NUMBER |  FILING DATE | FIRST NAMED APPLICANT | ATTorRNEY DOCKET NO.
r 1 EXAMINER
ART UNIT [ PAPER NUMBER
.,

DATE MAILED:

EXAMINER INTERVIEW SUMMARY RECORD

All participants (applicant, applicant’s representative, PTO personnel):

o_ e Lo YU o
{2). 7A_d,o&4 (a)

Date of interview \-?7 ?,//\%\ 7{

Type: [J Telephonic E’Péonal {copy isgiven to [J appticant [ applicant’s representative).

Exhibit shown or demonstration conducted: [J Yes M If yes, brief description:

Agreement (] was reached with respect to some or all of the claims in question.  E'was not reached.

Claims discussed: M %‘M
<
Identification of prior art discussed: m’\. a/»/
/

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: M M

7w L2 g??cﬁé//ga..

<

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable must be
attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.)

Unless the paragraphs below have been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION IS
NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW le.q., items 1—7 on the reverse side of this form). If a response to the
last Office action has already been filed, then applicant is given one month from this interview date to provide a statement of the substance of the interview.

@’It/is not necessary for applicant to provide a separate record of the substance of the interview.

[ Since the examiner's interview summary above (including any attachments) reflects a complete response to each of the objections, rejections anﬂ'
requirements that may be present in the last Office action, and since the claims are now allowable, this completed form is considered to fulfill the
response requirements of the last Office action.

£4
Examiner’s Signatu he
PTOL-413 (REV. 1-84)

ORIGINAL FOR INSERTION IN RIGHT HAND FLAP OF FILE WRAPPER
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ‘7/ziyr

RESPONSE UNDER 37 CFR 1.116
EXPEDITED PROCEDURE
EXAMINING GROUP 1205

Applicant : Raymond Mathieu Xhonneux et al.
Serial No.: 07/825,488 Art Unit: 125
Filed : January 24, 1992 Examiner: R. Travers
(S
For : METHOD OF LOWERING THE BLOOD PRESSURE = j/
=
I, Charles J. Metz, Reg. No. 20,359, certify that this C?» —
correspondence is being deposited with the U.S. Postal ‘?V a
Service as first class mail in an envelope addressed to: s
Commissioner of Patents and Trademarks, A St
Washington, D.C. 20231. e .
Oon: June 27, 1994 W ,'J_
Charles J. Metz, Reg. No. (20, <::7

Honorable Commissioner of Patents
and Trademarks
Washington, D.C. 20231

Sir:

RESPONSE UNDER 37 CFR 1.116

This letter is in response to the Office Action of Feb-

ruary 15, 1994.

The courtesies extended by the Examiner to the undersigned
Attorney for Applicants at the interview held on May 4, 1994, are

gratefully acknowledged.

The following rejections remain at issue:
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1. All the claims in the application (Claims 20-26) are
rejected under both 35 U.S.C. 102(a) and 35 U.S.C. 102 (b) as being
anticipated by Van Lommen et al., U.S. Patent No. 4,654,362 ("Van

Lommen") ;

2. All the claims in the application are rejected under
35 U.S.C. 103 over Van Lommen, in view of Van de Water et al.,
Pharmacological and Hemodynamic Profile of Nebivolol, a Chemically

Novel, Potent, and Selective B,-Adrenergic Antagonist, Journal of

cardiovascular Pharmacology, 11, No. 5, 552-563 (1988); and

3. All the claims in the application are rejected under

35 U.S.C. 103 over Van Lommen.

Applicants present below a background discussion, followed by

a discussion of the above-identified three issues.

I. Background Discussion

The claimed invention relates to a particular stereochemically
isomeric form (i.e., stereoisomer) of the compound a,a'-[iminobis-
methylene]bis[s—flﬁoro—3,4—dihydro-zH-1—benzopyran—2—methanol], to
a pharmaceutical composition consisting essentially of said
stereoisomer plus a particular blood pressure reducing agent [the
mirror image stereoisomer (or enantiomer) of the subject claimed
stereoisomer], and to a method of treating hypertension in warm

blooded animals which comprises administering to warm blooded
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JAB 775
animals in need of such treatment an effective amount of said

pharmaceutical composition.

The compound a,a'-[iminobismethylene]}bis[6-fluoro-3,4-dihydro-

2H-1~-benzopyran-2-methanol] has the following molecular structure:

OH OH
/@io;[/QH—CHZ—NH-CHZ—CH\CD\
" F

This compound (which per se, without regard to its stereochemi-
cal configuration) will be referred to herein as the "Base Com-
pound"). The Base Compound, which is disclosed by Van Lommen, has
four chiral centers, which are indicated in the formula with
asterisks ("*"). Each chiral center can have either of two absolute
spatial configurations, designated by convention as "R" or "“s".
Theoretically, a compound having 4 chiral centers, each of which can
have 2 absolute spatial configurations, would have sixteen
[i.e., 2%] possible stereoisomers. The present Base Compound,
however, has only ten because the two moieties of the Base Compound
that are bonded to the central -NH- group are geometrically
identical (as distinguished from "stereochemically identical"). By
virtue of having two geometrically identical moieties bonded to the
central -NH- group, the formula used to calculate the number of
theoretically possible stereochemical configurations "degenerates"
so that there are in fact fewer such configurations than the formula

predicts because the members of certain pairs of the sixteen
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tﬁeoretically possible stereoisomers are identical to each other.
I.e., they are the same stereoisomer but "written" forwards and
backwards (analogously to the word "radar"). The ten possible

stereoisomers (and, where appropriate, their "written backwards"

equivalents) are:

1. SRRR (same as RRRS]
2. RSSS [same as SSSR]
3. SRRS
4. RSSR
5. SRSR [same as RSRS]
6. SRSS [same as SSRS).
7. RSRR [same as RRSR]
8. RRSS [same as SSRR]
9. SSSS
10. RRRR

The present invention is based on the d{scovery that one of the
ten possible stereoisomers, the RSSS isomer, possesses unexpected
properties, which will be discussed in more detail below in the

section relating to the Section 103 rejection over Van Lommen.

The specific stereoisomeric compound of the invention is

represented by the formula:
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OH OH
0 CH-CH,-NH-CH,-CH 0
S S

R S

It will be seen that the four chiral centers, reading from left
to right in the formula, have, respectively, the R, S, S, and S
absolute configurations. This stereoisomer of the Base Compound
will be referred to as the "RSSS isomer", and its mirror image

(enantiomer) will be referred to herein as the "SRRR isomer".

II. The Section 102 Rejections

It is respectfully submitted that the Section 102 issues are
controlled by the decision in In re May and Eddy, 197 USPQ 601 (CCPA

1978) ["May et al."]

Discussion of May et al.

The point of law brought out by May et al. that is applicable
to the facts of this case is that the novelty of optical isomers is
not negated by the prior art disclosure of the racemate. The CCPA
so held in May et al., and cited In re Williams, 80 USPQ 150 (CCPA

< T~
1948), on page 607 in support thereof. The Examiner has criticized

In re Williams on the grounds that in the 1948 decision the court
stated that there was "no evidence of record to show actual

knowledge of the racemic nature of the ... [prior art compound]".
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JAB 775
Régardless of whether the state of the art in 1948 would have led
those skilled in the art to know that the prior art compound was a
racemate that contained a laevo and a dextro isomer, in May et al.,
the prior art actually disqlosed that the racemate compounds of the
prior art can be separated into optical isomers. Therefore, it is
clear that the holding in May et el. that the novelty of optical
isomers is not negated by the prior art disclosure of the racemate
did not depend upon any lack of knowledge in the prior art that the
racemate could be resolved into its isomers. The following is a
brief summary of the prior art that was applied against the
application of May et al., and a summary of the claimed subject

matter that was found patentable over that prior art:

The prior art in May et al. showed compounds of the formula:

wherein:

R = hydrogen or hydroxy;

R; = hydrogen, methyl, straight chain alkyl or aralkyl;
R, = hydrogen, alkyl, methylene or substituted methylene; and
R3; = hydrogen or alkyl.

[Variables that are particularly relevant to the subject matter

sought to be patented by May et al. are shown in bold faced type.]

-—6-
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The prior art specifically disclosed the compound a-(-)-2'-

hydroxy-2,5,9-trimethyl-6, 7-benzomorphan, a compound of the formula:

The prior art also disclosed that "virtually all of the ...

activity is due to the levo, as opposed to the dextro, isomer."

The following levo isomers were found to be patentable to May

et al. (a copy of their issued patent, No. 4,159,333, is enclosed):

a-(-)-5,9-diethyl-2'-hydroxy-2-methyl-6, 7-benzomorphan:

Petitioner
Exhibit 1002 - 125



JAB 775

(=) -5-ethyl-2'-hydroxy-2-methyl-6, 7-benzomorphan:

_CH,
N
2
9 )--H
. .
5N

C,Hs

a=(=)-5-propyl-9-methyl-2'-hydroxy-2-methyl-6, 7-benzomorphan:

C
/
N
2
>--CH3>
5%

C3Hy

Hs

It is urged that it is clear from the facts and the holding in
May et al. that a Section 102 rejection of a stereoisomer, based
upon the premise that the disclosure in the prior art of its
racemate anticipates the stereoisomer, is error. Accordingly,
favorable reconsideration and withdrawal of the rejection of all the
claims under both 35 U.S.C. 102(a) and 35 U.S.C. 102(b) as being
anticipated by Van Lommen et al., U.S. Patent No. 4,654,362, is

respectfully requested.

III. The Section 103 Rejection based upon
Van Lommen and Van de Water et al.

It is first respectfully pointed out that the Van de Water et

al. article does not significantly add to the teachings of the Van
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L;mmen patent, except for highlighting the Base Compound, which is
referred to in the article as "nebivolol". While nebivolol is now
known to be the presently claimed mixture of the RSSS isomer and its
enantiomer the SRRR isomer, this is not disclosed in the article.
In fact, the article contains no discussion of stereochemistry at
all. However, it is not necessary to argue patentability over the
teachings of Van de Water et al., because this article is not

available as a reference against the claims of this application, as

will be demonstrated below.

In the response to the previous Office Action, Applicants
pointed out that Van de Water et al. was not a proper reference
because the Van de Water et al. article was published in May, 1988
(see copy of FAXed transmission from Information Research Services
Inc. enclosed with Applicants' previous response), whereas Appli-
cants are entitled to the filing date of their parent application
Serial No. 07/172,747, which was March 23, 1988. At the interview
that was held on May 4, 1994, the Examiner pointed out that the
reason that the rejection based upon Van de Watér et al. was
maintained was that Applicants' response did not specifically point
out where in the parent application the presently claimed invention

was supported. Such support is indicated below.

Claim 25, directed to the RSSS isomer, is supported by the
disclosures at pages 11-12, Example 3(b), which specifically
discloses the preparation of the subject claimed RSSS isomer as
compound 1; and page 2, lines 33-34, which discloses that the

subject claimed RSSS isomer is the most preferred compound;

s R
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Claim 26, which relates to a pharmaceutical composition
containing the RSSS isomer and its enantiomer, the SRRR isomer, is
supported by the passage on page 5, lines 20-23, which specifically
discloses the SRRR enantiomers of the potentiating RSSS isomers as
particular blood pressure reducing compounds for use in combination
with the RSSS potentiating compounds of the invention, and by Claim
8 on page 15, which is specifically directed to a pharmaceutical
composition containing said SRRR isomer in combination with the RSSS

isomer of this invention;

Claim 21, which relate to a composition wherein the proportions
of the RSSS and SRRR isomers are 1:1 is supported by Claim 10 on
page 15 [the proportions of 1:5 to 5:1 recited in Claim 20 pending
herein are not disclosed in the Van de Water et al. article, so
support by the parent application in order to antedate Van de Water

et al. is not an issue for Claim 20]}; and

Claims 22-24, which relate to methods of treating hypertension
in warm blooded animals, are supported throughout the disclosure of
the parent application, for example, in the three paragraphs

beginning at page 5, line 4.

For the reasons set forth above, it is respectfully urged that
the presently pending claims are supported by the parent applica-
tion, Serial No. 07/172,747, which was filed on March 23, 1988.
Therefore, it is respectfully urged that the Van de Water et al.
article, which was published in May, 1988, is not available as a

reference against the claims herein. Accordingly, favorable
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réconsideration and withdrawal of the rejection of all the claims
as being unpatentable under 35 U.S.C. 103 over Van Lommen, in view
of Van de Water et al., Pharmacological and Hemodynamic Profile of
Nébivolol, a Chemically Novel, Potent, and Selective B,-Adrenergic
Antagonist, Journal of Cardiovascular Pharmacology, 11, No. 5,

552-563 (1988), is respectfully requested.

IV. The Section 103 Rejection based upon Van Lommen

It is respectfully submitted that the subject claimed invention
is patentable over Van Lommen because the cited patent fails to
teach or suggest the unexpected properties exhibited by the subject
claimed RSSS isomer. In the interview held on May 4, the Examiner
stated that he felt that the showing that has been made by Appli-
cants did not establish unexpected properties because it was his
view that the difference over the prior art was one of degree rather
than of kind, and the latter was required in order to establish
patentability. Applicants respectfully submit that the facts in the
present case establish a difference in kind, and that therefore the

subject claimed invention is patentable over the cited art.

The unexpected property that is principally relied upon by
Applicants herein resides in the fact that the subject RSSS isomer,
which has quite low activity itself as a blood pressure reducing
agent, nevertheless significantly and substantially potentiates the

blood pressure reducing activity of its enantiomer, the SRRR isomer.

-11-
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The Examiner's attention 1is respectfully directed to the
Declaration of Raymond M. Xhonneux that was submitted with the
PRELIMINARY AMENDMENT in this application. Please refer to
Péragraph 4 on pages 2-4 of the declaration, which further explains
the experiments described in the European Journal of Pharmacology
article attached to the Declaration. In the experiment whose
results are reported in Table 1 of the Declaration, the median %
change in blood pressure ("BP") after administration of placebo
(vehicle only - the vehicle was 20% polypropylene glycol) and
various dosages of the RSSS isomer in spontaneously hypertensive
rats ("SHR") is shown. [The changes reported are the % changes from
the BP of the rats prior to treatment (i.e., before the rats have
been given either placebo or RSSS isomer). It is noted that
administration of the vehicle alone slightly increases the BP.]
In this experiment, the vehicle was used as a control. That is, the
data obtained wherein varying dosages of the RSSS isomer were
employed were compared with the vehicle control. If a statistically
significant change from the vehicle control was found in any given

experiment, the data from that experiment is marked with an asterisk

Wk The results are summarized in the table below.
RSSS Isomer Median % Change from Untreated SHR
ng/kg Systolic Diastolic
0 (Vehicle control) 3.8 4.13
0.63 ) 4.21 4.91
1.25 2.87 4.84
2.5 -1.93* 1.07
5 -0.012* 4.17
_12_
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Mr. Xhonneux' conclusion (see page 4 of the Declaration) is

that the RSSS compound, when administered alone, only minimally

affects blood pressure.

In the experiment whose results are reported in Table 2 of the
Declaration, the blood pressure reducing effectiveness of the SRRR
isomer in SHR is compared with the results recorded after adminis-
tration of vehicle alone in an experiment that otherwise parallels
the procedure set forth above for the experiment in which the
effectiveness of the RSSS isomer was tested. A summary of the

results follows:

SRRR Isomer - Median % Change from Untreated SHR
mg/Xg Systolic Diastolic
0 (Vehicle control) 3.8 4.13

0.63 -0.47%* 4,13

1.25 -4 .98% 2.06%*

2.5 -7.36% 1.23%*
(5] -9.26% -1.03%

In the experiment whose results are reported in Table 3 of the
Declaration, the blood pressure reducing effectiveness of a dosage
of 1.25 mg/kg of the SRRR isomer combined with varying dosages of
RSSS isomer is evaluated. As is pointed out in the last sentence
on page 2 of the Declaration, the experiment in which 1.25 mg/kg of
SRRR isomer was administered alone was used as the control. Thus,
those data that differ significantly from the control (in this case,
1.25 mg/kg of SRRR isomer used alone) are marked with an asterisk

“"x"_ The results are summarized as follows:

-13-
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1.25 mg/kg of Median % Change from Untreated SHR
SRRR Isomer
S
indicated amount
of RSSS Isomer
"mg/kg Systolic Diastolic
0 (Control - 1.25 -4.98 2.06
mg/kg SRRR Isomer)
0.16 -6.78% 1.36
0.31 -10.39% -4.08%
0.63 -9.49% —-4.08%
1.25 -12.29% -4.76%
2.5 -16.04%* -10.02%*
5 -19.43% -11.56%

It is noteworthy that, by itself, the RSSS isomer did not show
any significant blood pressure reducing effectiveness until it was
used in dosages of 2.5 and 5 mg/kg. That is, when used alone in
dosages of 0.63 and 1.25 mg/kg, the effect on blood pressure did not
differ significantly from the vehicle control. Thus, from the data
presented in Table 1 of the Déclaration, one would have expected
that if the RSSS isomer were used in dosages of up.to 1.25 mg/kg in
combination with 1.25 mg/kg of the SRRR isomer, no significant
difference, either positive or negative, from the control would be
observed. But the expected is not what happened! Beginning with
dosages as small as 0.16 mg/kg of the RSSS isomer, a significant
potentiation of the (more) active SRRR isomer is observed. There
is nothing in the prior art that would have led one skilled in the

art to predict that this would happen.

It is clear that there is more than an additive effect
resulting from the use of a combination of the two enantiomers.
Accordingly, it is urged that this amounts to a difference in kind

rather than one of degree, and as such overcomes any prima facie
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case of obviousness over the cited Van Lommen patent, and establish-
es the patentability under Section 103 of the subject claimed

invention.

During the interview held on May 4, the Examiner questioned why
the blood pressure changes reported in Mr. Xhonneux' Declaration
were reported as differences, rather than actual values. The

reasons are the following:

The first reason is that the BP's of SHR's vary considerably
from animal to animal. Consequently, taking the mean value of the
BP's of all the SHR's before therapy will include a large margin of
error. Since the same applies to the BP's measured after therapy,
no useful information would be gained. The problem in essence is
that the INDIVIDUAL response of each animal to therapy would be lost
in averaging the initial and final conditions. Obviously, in
finding out whether hypertensive therapy works, one should consider
whether the average of all individual RESPONSES is significant.
Response implies that for each animal tested one measures the change
in BP caused by the therapy and one tests the significance of that
change by accepted statistical analysis, in this case the Mann-

Whitney U-test.

A secondary reason is based on the observation that what people
experience as hypertension is very much an individual feeling. One
person can feel uncomfortable at a BP with value "x", whereas
another would feel perfectly fit at such value and only start to

complain at value "x+y". 1In the second person it would suffice to

—15-
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reduce the BP by an amount "y" to get back to wvalue "x". In the

first a reduction from value "x" would be required.

In conclusion, it is not the actual BP values before and after
therapy that are significant, but the fact that the actual values
are reduced by a significant amount so that the BP moves from an
uncomfortable to a comfortable zone (which may be different from

person to person).

For the reasons that are set forth above, it is respectfully
urged that the rejection of all the claims as being unpatentable
under 35 U.S.C. 103 over Van Lommen et al., U.S. Patent No.
4,654,362, is in error. Favorable reconsideration and withdrawal

of this rejection is respectfully requested.

In view of the foregoing remarks, it is urged that this
application is in condition for allowance. Early favorable action

is respectfully requested.

Respectfully submitted,

Charles J.( Mgtz <

Attorney for Applicants
Registration #20,359

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

June 27, 1994

-16-—
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ‘
: Raymond Mathieu Xhonneux et al. Cones.andimaﬂ 4%9é¢
Serial No.: 07/825,488 Art Unit: 12E§(})( F\E:
Filed : January 24, 1992 Examiner:
For :

R. Travers
METHOD OF LOWERING THE BLOOD PRESSURE

I, Charles J. Metz,

V@@ N-)
Reg. No. 20,359, certify that éﬁ ;;
correspondence is being deposxted with the U.S. 1l—
Service as first class mail in an envelope addressed tof, G
Commissioner of Patents and Trademarks,
Washington, D.C. 20231.

On: August 4, 1994 WJ

Charles J. Metz, Reg. No. 20,

Honorable Commissioner of Patents
’ and Trademarks
Washington, D.C

oo
B =)
o=
(S0
n
on

e N

20231 ¢

o

Sir:

NOTICE OF APPEAL

Applicants hereby appeal to the Board of Patent Appeals and
Interferences from the decision of the Examiner dated February 15

, 1994,
finally rejecting Claims 20-26 of the above-identified application.

The item(s) checked below are appropriate:
1. [X] An extension of time to respond to the final rejection
was granted on June 27, 1994, for two (2) months.

A Petition for Extension of Time under 37 CFR 1.136 is
attached hereto in triplicate.

2. [X]

3. [X)

A timely response to the final rejection has been filed
Fee $270.00:

[X]

4. [X] for filing of Notice of Appeal

Charge to Deposit Account No. 10-0750/JAB 775/CJM.
(Two additional copies of this Notice are enclosed)
[XJ The Commissioner is hereby authorized to charge

any additional fees which may be required, or
credit any overpayment

14
, in connection herewith to
Deposit Account No. 10-0750/JAB 775/CJM.

—

Respectfully sub i;;zg?i
SC13033 08/10/94

Charles J. Met/4 -l
Attorney for Applicant
07825488 130Registration #20,359

119 270.00CH

10~-09s
Johnson & Johnson 750

One Johnson & Johnson Plaza
New Brunswick, NJ 08933

(908) 524-2814
August 4, 1994
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 1*8*
Applicant : Raymond Mathieu Xhonneux et al.
Serial No.: 07/825,488 Art Unit: 125
Filed H January 24, 1992 Examiner: R. Travers
L L
For : METHOD OF LOWERING THE BLOOD PRESSURE =
s L oe 2
Honorable Commissioner of Patents ' %Eﬁ i
and Trademarks NGe]

Washington, D.C. 20231 . ;i

o
I, Charles J. Metz, Reg. No. 20,359, certify that this"
correspondence is being deposited with the U.S. Postal 2;
Service as first class mail in an envelope addressed to:
Commissioner of Patents and Trademarks,

Washington, D.C. 20231.

Cla . hide

Charles J. Metz, Reg. " 359

On: October 7, 1994

Sir:

Transmitted herewith is an APPELLANTS'

BRIEF (three copies) in the
above-identified application.

$

[X] One stamped, self-addressed postcard for the PTO Mail Room date
stamp. :

[X] Charge $_280.00 to Deposit Account No. 10-0750/JAB 755/CJM for
filing the brief. Three copies of this sheet are enclosed.

[X] Please charge any additional fees in connection with the filing
of this communication, or credit overpayment, to Deposit

Account No. 10-0750/JAB 775/CJM. Three copies of this sheet
are enclosed.

Respectfully submitted,

Charleer.

Attorney for Appellants

Registration #20,359
Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

October 7, 1994
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE “23
/ Z
Applicant : Raymond Mathieu Xhonneux et al.
Serial No.: 07/825,488 Art Unit: 125 ngﬁ%ﬂ
1ot
Filed : January 24, 1992 Examiner: R. Travers
For : METHOD OF LOWERING THE BLOOD PRESSURE
I, Charles J. Metz, Reg. No. 20,359, certify that this
“)\}q> correspondence is being deposited with the U.S. Postal

Service as first class mail in an envelope addressed to:
Commissioner of Patents and Trademarks,
Washington, D.C. 20231.

On: October 7, 1994

Clioctdin | |

o
Charles J. Metz. No. 20 R =
-y )

a‘"_:‘ -y

Honorable Commissioner of Patents . %i 23

and Trademarks -

Washington, D.C. 20231 .
3 ‘__,; ::__

™ 7
. < -
Sir: o

APPELLANTS' BRIEF -

Status of the Claims

This is an appeal from the final rejection of Claims 20-26.

No claims have been allowed. Original Claims 1-17 have been
canceled, and Claims 18-19,

added by Preliminary Amendment in this
application, have also been canceled. A copy of the claims on
appeal is appended hereto in APPENDIX I.

Status of Amendments

The claims were not amended ‘after the final rejection. A
response to the final rejection was considered, but did not result
in allowance.

SC13233  10/26/94 07825488 10-0750 130 120 280.00CH
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Summary of Invention

The invention relates to a composition consisting essentially
of the compound [2R,aS,2'S,a'S]-a,a'-[iminobismethylene]lbis[6-
fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol] having the formula:

OH OH

| I 0
CH-CH,-NH=CH,-CH
S S s

or a pharmaceutically acceptable acid addition salt thereof, to a
pharmaceutical composition comprising said compound and its
enantiomer, and to a method of treating hypertension in warm blooded
animals in need of such treatment which comprises administering to
said warm blooded animals an effective amount of said pharmaceutical

composition.

Issues

The following issues are presented for review:

1. All the claims in the application (Claims 20-26) are

rejected under both 35 U.S.C. 102(a) and 35 U.S.C. 102(b) as being

anticipated by Van Lommen et al., U.S. Patent No. 4,654,362 ("Van

Lommen") ;
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2. All the claims in the application are rejected under
35 U.S.C. 103 over Van Lommen, in view of Van de Water et al.,
Pharmacological and Hemodynamic Profile of Nebivolol, a Chemically
Novel, Potent, and Selective B,-Adrenergic Antagonist, Journal of

Cardiovascular Pharmacology, 11, No. 5, 552-563 (1988); and

3. All the claims in the application are rejected under

35 U.S.C. 103 over Van Lommen.

Grouping of Claims

The claims do not all stand or fall together. There is one
argument for patentability that applies to Claim 25 that does not

apply to the other pending claims.

Argument

Appellants present below a background discussion, followed by

a discussion of the above-identified three issues.

I. Background Discussion

The claimed invention relates to a composition consisting
essentially of a particular stereochemically isomeric form (i.e.,
stereoisomer) of the compound a,a'~[iminobismethylene}bis([6-fluoro~
3,4-dihydro-2H-1-benzopyran-2-methanol], to a pharmaceutical

composition consisting essentially of said stereoisomer plus a
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particular blood pressure reducing agent [the mirror image stereo-~-
isomer (or enantiomer) of the subject claimed stereoisomer], and to
a method of treating hypertension in warm blooded animals which
comprises administering to warm blooded animals in need of such

treatment an effective amount of said pharmaceutical composition.

The compound a,a'—-[iminobismethylene]bis[6-fluoro-3,4-dihydro-

2H-1-benzopyran-2-methanol] has the following molecular structure:

| OH OH
/@EO;I/QH—CHZ-NH—CHZ—CH\CD\
. F

This compound (which per se, without regard to its stereochemi-
cal configuration) will be referred to herein as the "Base Com-
pound").' The Base Compound, which is disclosed by Van Lommen, has
four chiral centers, which are indicated in the formula with
asterisks ("*"). Each chiral center can have either of two absolute
spatial configurations, designated by convention as "“R" or "s".
Theoretically, a compound having 4 chiral centers, each of which can
have 2 absolute spatial configurations, would have sixteen
[i.e., 2% possible stereoisomers. The present Base Compound,
however, has only ten because the two moieties of the Base Compound
that are bonded to the central -NH- group are geometrically
identical (as distinguished from "stereochemically identical"). By
virtue of having two geometrically identical moieties bonded to the

central -NH- group, the formula used to calculate the number of

-4 -
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theoretically possible stereochemical configurations "degenerates"

so that there are in fact fewer such configurations than the formula

predicts because the members of certain pairs of the sixteen

theoretically possible sterecisomers are identical to each other.

I.e., they are the same stereoisomer but

"written"

forwards and

backwards. The ten possible stereoisomers (and, where appropriate,

their "written backwards" equivalents) are shown in Table I:

1. SRRR
2. RsSSs

3. SRRSY
4. RSSR v~

5. SRSR v~

6. SRSS
7. RSRR

8. RRSSV
9. ssssV
10. mrerY

(same

(same

(same
(same
[same

(same

as

as

as

as

as

TABLE T

RRRS]

SSSR]

RSRS] vV
SSRS}
RRSR]

SSRR] 7

The present invention is based on the discovery that one of the

ten possible stereoisomers, the RSSS isomer, possesses unexpected

properties, which will be discussed in more detail below in the

section relating to the Section 103 rejection over Van Lommen.
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The specific stereoisomeric compound of the invention is

represented by the formula:

OH OH
0 CH=CH,-NH-CH,-CH 0
R S S s
" F

It will be seen that the four chiral centers, reading from left
to right in the formula, have, respectively, the R, S, S, and S
absolute configurations. This stereoisomer of the Base Compound
will be referred to as the "RSSS isomer", and its mirror image

(enantiomer) will be referred to herein as the "SRRR isomer".

II. The Section 102 Rejections

Claim 25 on appeal relates to a composition consisting
essentially of the compound [2R,aS,2'S,a'S]-a,a'-[iminobismethy-
lene]bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol]. The
limitation that distinguishes over the disclosure of the Base
Compound in Van Lommen is "[2R,aS,2'S,a'S]", which is the nomencla-

ture designation that specifies the subject RSSS isomer.

Appellants will discuss below exactly what it is that Van
Lommen discloses and teaches the artisan, why that disclosure does
not anticipate the presently claimed invention, and the applicabili-
ty of a CCPA decision [In re May et al., 197 USPQ 601 (CCPA 1978)]

to the facts involved herein.
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A. What Van I.ommen Discloses and Teaches

Van Lommen discusses the stereochemical isomerism of the
compounds disclosed in the patent at Col. 4, line 40, through Col.
5, line 10. The compounds of Van Lommen can be prepared by coupling
two "halves" of the final compound (see Col. 3), each half of which
can exist in stereochemical isomeric forms. For those compounds
whose specific stereoisomeric configurations were not determined,
by convention, it was agreed to designate the form (of each half)
first isolated (as by chromatography) as "A" and the second as "B",
without further reference to the actual stereochemical configuration
(Col. 4, lines 59-65). It is pointed out at Col. 5, lines 1-4, of
Van Lommen, that the "A" designation denotes the RS or the SR
configuration at the chiral centers 1 and 2 or 3 and 4 (the
designation "A" can be taken to denote a mixture of both the RS and
the SR diastereomers) and the "B" designation denotes the RR or the
SS configuration at the chiral centers 1 and 2 or 3 and 4 (the
designation "B" can be taken to denote a mixture of both the SS and

the RR stereoisomers).

B. Van ILommen Does Not Anticipate the Subject Invention

Stereoisomeric mixtures of the Base Compound are disclosed in
Van Lommen as Compound Nos. 84 and 87, shown in the table in Col.
21 of the patent. The stereoisomeric configurations of Compound
Nos. 84 and 87 of Van Lommen are designated as "AB" and "AA". The

chiral centers 1, 2, 3 and 4, applied to the Base Compound, are
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shown in the following formula (see Col. 5, 1lines 5-10, of Van

Lommen) :

OH OH
0 ‘ ! 0
CH-CH,~NH-CH,-CH
-‘ 2 3 "
" F

The possible absolute configurations of Compounds 84 and 87 are

therefore the following:

Compound 84, Designated "AB"

Since A = RS or SR and B = RR or SS then AB = RSRR or RSSS or
SRRR or SRSS.

Thus, four possible diastereomers are possible from the AB

designation.

Compound 87, Designated "AA"

Since A = RS or SR, then AA = RSRS or RSSR or SRRS.

Thus there are three possible absolute stereoisomeric configu-
rations with the AA designation. [The SRSR configuration, which is
formed by addition of SR + SR, is equivalent to the RSRS configura-

tion because both right and 1left halves of the Base Compound
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molecule (as one views the formula shown above) are identical, but

just "written" either forwards or backwards - see TABLE I, above.]

The disclosure of Compound No. 84 is most relevant to the facts
herein. There are four possible stereoisomeric configurations of
Compound No. 84, that is, the RSRR, RSSS, SRRR, and SRSS (one of
which 1is the presently claimed RSSS isomer). Because, 1in the
disclosure of Van Lommen, Compound No. 84 was not resolved into a
stereoisomer whose absolute stereoisomeric configuration was known,
there is no way to determine from the disclosure of Van Lommen which
stereoisomer was the one that was prepared. A fortiori, then, the
artisan was not put in possession of the present invention, which
relates to a composition consisting essentially of the RSSS isomer,
a composition comprising a mixture- of the RSSS isomer and its
enantiomer, and the use of said composition to treat hypertension
in mammals. For this reason, it is clear that Van Lommen does not

anticipate the presently claimed invention.

C. The Decision in In re May et al. is Controlling

It is respectfully submitted that the Section 102 issues can
be resolved by applying the reasoning of the decision in In re May

and Eddy, 197 USPQ 601 (CCPA 1978) ["May et al."].

The point of law brought out by May et al. that is applicable
to the facts of this case is that "the novelty of optical isomers

is not negated by the prior art disclosure of the racemate" (May et
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al., page 607). [In the present situation, the prior art discloses
unresolved stereoisomers of the Base Compound, not a racemate.]

In re williams, 80 USPQ 150 (CCPA 1948), was cited by the CCPA in
support of the decision in May et al. The Examiner has criticized
In re wWilliams on the grounds that in the 1948 decision the court
stated that there was "no evidence of record to show actual
knowledge of the racemic nature of the ... [prior art compound]".
Regardless of whether the state of the art in 1948 was such that the
artisan would have known that the In re williams prior art compound
was a racemate that contained a levo and a dextro isomer, the facts
in May et al. make it clear that the prior art in May et al.
disclosed that the prior art racemates can be separated into optical
isomers. Therefore, it is apparent that the May et el. holding
quoted above did not depend upon lack of knowledge in the prior art
that the racemate could be resolved into its isomers or that the
prior art was unaware of the possible stereoisomeric configurations
of the prior art compounds. In APPENDIX II, attached hereto,
Appellants present a brief summary of the facts in the May et al.
case to demonstrate that the facts in the present case are suffi-
ciently analogous to those in. May et al. that it is clear that the

reasoning of May et al. is applicable to the issues herein.

It is believed that the facts and issues in May et al. (as
summarized by Appellants in APPENDIX II, below) support the

following rule of law from that decision:

"... the disclosure in the prior art of a base compound
that has stereoisomeric configurations is not an antici-

-10-
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pation of particular stereoisomers of that base compound,
even though the knowledge of the prior art is such that
the artisan could deduce the specific stereoisomeric
configurations from the disclosure of the base compound."

(Quoting from the conclusion presented in APPENDIX IT,
below.)

The Examiner urges that:

"Reliance on ... [May et al.] in the instant case
is i1l advised. Applicants' attention is directed to In
re Adamson and Duffin, 125 USPQ 233 (CCPA 1960) which
would seem to be controlling in the instant case."
(Quoting from page 6 of the Final Rejection of February
15, 1994.)

It is respectfully urged that In re Adamson et al. is not
applicable to the facts here because the rejection in the Adamson
case .was a rejection under 35 U.S.C. 103 obviousness, not an
anticipation rejection under 35 U.S.C. 102. In the Adamson et al.
- case, the Board had held that "... bbth the compounds and the broad
method claims would have been obvious to one of ordinary skill in
the art." (Page 234, second column - emphasis supplied.) This
obviousness rejection, not an anticipation rejection, was the one
that was affirmed by the Court. It is respectfully urged that since
the Adamson et al. decision involved a rejection under 35 U.S.C. 103
obviousness, rather than 35 U.S.C. 102 anticipation, the reliance
by the Examiner on this decision to support the present Section 102

anticipation rejection is in error.

It is urged that it is clear from the facts and the holding in

May et al. that the disclosure in the prior art of a base compound,
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per se, unresolved into isomers whose specific stereoisomeric
configurations are known, is not an anticipation of specific
stereoisomers of said base compound. For this reason, it is
respectfully submitted that the rejection of all the claims under
both 35 U.S.C. 102(a) and 35 U.S.C. 102(b) as being anticipated by
Van Lommen et al., U.S. Patent No. 4,654,362, is in error. Reversal

is respectfully requested.

IITI. The Section 103 Rejection based upon
Van Lommen and Van de Water et al.

It is first respectfully pointed out that the Van de Water et
al. article does not significantly add to the teachings of the Van
Lommen patent, except for highlighting the Base Compound, which is
referred to in the article as "nebivolol". While nebivolol is now
known to be the presently claimed mixture of the RSSS isomer and its
enantiomer the SRRR isomer, this is not disclosed in the article.
In fact, the article contains no discussion of stereochemistry at
all. However, it is not necessary to argue patentability over the
teachings of Van de Water et al., because this article is not
available as a reference against the claims of this application, as

will be demonstrated below.

In the response to the Office Action of May 14, 1993, Appel-
lants pointed out that Van de Water et al. was not a proper
reference because the Van de Water et al. article was published in
May, 1988 (see copy of FAXed transmission from Information Research

Services Inc. enclosed with Appellants' response filed on August 30,
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1993), whereas Appellants are entitled to the filing date of theif
parent application Serial No. 07/172,747, which was March 23, 1988.
At the interview that was held on May 4, 1994, the Examiner pointed
out that the reason that the rejection based upon Van de Water et
al. was maintained was that Appellants' response did not specifical-
ly point out where in the parent application the presently claimed

invention was supported. Such support is indicated below.

Claim 25, directed to a composition consisting essentially of
.the RSSS isomer, is supported by the disclosures at pages 11-12,
Example 3 (b) of Serial No. 07/172,747, which specifically discloses
the preparation of the subject RSSS isomer as Compound 1; and page
2, lines 33-34, which discloses that the subject RSSS isomer is the

most preferred compound;

Claim 26, which relates to a pharmaceutical composition
containing the RSSS isomer and its enantiomer, the SRRR isomer, is
supported by the passage on page 5, lines 20-23, of Serial No.
07/172,747, which specifically’discloses the SRRR enantiomers of the
potentiating RSSS isomers as particular blood pressure reducing
compounds for use in combination with the RSSS potentiating
compounds of the invention, and by Claim 8 on page 15, which is
specifically directed to a pharmaceutical composition containing
said SRRR isomer in combination with the RSSS isomer of this

invention;

-13-
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Claim 21, which relate to a composition wherein the proportions
of the RSSS and SRRR isomers are 1:1 is supported by Claim 10 on
page 15 of Serial No. 07/172,747, [the proportions of 1:5 to 5:1
recited in Claim 20 pending herein are not disclosed in the Van de
Water et al. article, so support by the parent application in order

to antedate Van de Water et al. is not an issue for Claim 20]; and

Claims 22-24, which relate to methods of treating hypertension
in warm blooded animals, are supported throughout the disclosure of
the parent application, for example, in the three paragraphs
beginning at page 5, line 4, of Serial No. 07/172,747, in which

blood pressure reducing activity is discussed.

For the reasons set forth above, it is respectfully urged that
the presently pending claims are supported by the parent applica-
tion, Serial No. 07/172,747, which was filed on March 23, 1988.
Therefore, it is respectfully urged that the Van de Water et al.
article, which was published in May, 1988, is not available as a
reference against the claims herein. Accordingly, reversal of the
rejection of all the <claims as being unpatentable under
35 U.S.C. 103 over Van Lommen, in view of Van de Water et al.,
Pharmacological and Hemodynamic Profile of Nebivolol, a Chemically
Novel, Potent, and Selective B,-Adrenergic Antagonist, Journal of
Cardiovascular Pharmacology, 11, No. 5, 552-563 (1988), is respect-

fully requested.

-14-
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IV. The Section 103 Rejection based upon Van Lommen

It is respectfully submitted that the subject claimed invention
is patentable over Van Lommen because the cited patent fails to
teach or suggest the unexpected properties exhibited by the subject
claimed RSSS isomer. In an interview with the Examiner on May 4,
1994, the Examiner stated that he felt that the showing that has
been made by Appellants did not establish unexﬁected properties
because it was his view that the difference over the prior art was
one of degree rather than of kind, and the latter was required in
order to establish patentability. Appellants respectfully submit
that the facts in the present case establish a difference in kind,
and that therefore the subject claimed invention is patentable over

the cited art.

The unexpected property that is principally relied upon by
Appellants herein resides in the fact that the subject RSSS isomer,
which has quite low activity itself as a blood pressure reducing
agent, nevertheless significantly and substantially potentiates the

blood pressure reducing activity of its enantiomer, the SRRR isomer.

The Board's attention is respectfully directed to the Declara-
tion of Raymond M. Xhonneux that was submitted with the PRELIMINARY
AMENDMENT in this application. Please refer to Paragraph 4 on pages
2-4 of the declaration, which further explains the experiments
described in the European Journal of Pharmacology article attached

to the Declaration. In the experiment whose results are reported

-15-
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in Table 1 of the Declaration, the median % change in blood pressure
("BP") after administration of placebo (vehicle only - the vehicle
was 20% polypropylene glycol) and various dosages of the RSSS isomer
in spontaneously hypertensive rats ("SHR") is shown. [The changes

reported are the % changes from the BP of the rats prior to

treatment (i.e., before the rats have been given either placebo or

RSSS isomer). It is noted that administration of the vehicle alone
slightly increases the BP.] In this experiment, the vehicle was
used as a control. That is, the data obtained wherein varying

dosages of the RSSS isomer were employed were compared with the
vehicle control. If a statistically significant change from the
vehicle control was found in any given expefiment, the data from
that experiment is marked with an asterisk "=*", The results are

summarized in TABLE II, below.

TABLE TITI
RSSS Isomer ‘ Median % Change from Untreated SHR
ng/ka . Systolic Diastolic
0 (Vehicle control) 3.8 4.13
0.63 4.21 4.91
1.25 2.87 4.84
2.5 -1.93% 1.07
5 -0.012%* 4.17

Mr. Xhonneux' conclusion (see page 4 of the Declaration) is
that "[t]he potentiating (RSSS)-compound only minimally affects

blood pressure when administered alone ... [TABLE II]);".

In the experiment whose results are reported in Table 2 of the

Declaration, the blood pressure reducing effectiveness of the SRRR
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isomer in SHR is compared with the results recorded after adminis-
tration of vehicle alone in an experiment that otherwise parallels
the procedure set forth above for the experiment in which the
effectiveness of the RSSS isomer was tested. A summary of the

results follows in TABLE III:

TABLE IITI
SRRR Isomer Median % Change from Untreated SHR
mg/kgq Systolic Diastolic
0 (Vehicle control) 3.8 4.13
0.63 -0.47%* 4.13
1.25 -4.98% 2.06%
2.5 -7.36% 1.23%
5 -9.26% -1.03%*

Mr. Xhonneux' conclusion (see page 4 of the Declaration) is
that "[t]lhe blood pressure reducing (SRRR)-compound is a potent
blood pressure reducing agent when administered alone ... [TABLE

III);".

In the experiment whose results are reported in Table 3 of the
Declaration, the blood pressure reducing effectiveness of a dosage
of 1.25 mg/kg of the SRRR isomer combined'wiﬁh varying dosages of
RSSS isomer is evaluated. As is pointed out in the last sentence
on page 2 of the Declaration, the experiment in which 1.25 mg/kg of
SRRR isomer was administered alone was used as the control. Thus,
those data that differ significantly from the control (in this case,
1.25 mg/kg of SRRR isomer used alone) are marked with an asterisk

"x"*_ 6 The results are summarized as follows:

-17-
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TABLE IV
1.25 mg/kg of Median % Change from Untreated SHR
SRRR Isomer
+
indicated amount
of RSSS Isomer
mg/kg Systolic Diastolic
0 (Control - 1.25 -4.98 2.06
mg/kg SRRR Isomer)
0.16 -6.78% 1.36
0.31 -10.39%* -4.08%*
0.63 -9.49%* -4.08%*
1.25 -12.29% -4.76%*
2.5 -16.04%* -10.02%*

5 =19.43%* -11.56%*

Mr. Xhonneux' conclusion (sée page 4 of the Declaration) is
that "[t]he blood pressure reducing effect of the (SRRR)-compound
administered at a dose of 1.25 mg/kg i.p. is potentiated signifi-
cantly when the potentiating (RSSS)-compound is administered

concomitantly at a dose ranging from 0.16 to 5 mg/kg i.p."

It is noteworthy that, by itself, the RSSS isomer did not show
any significant blood pressure reducing effectiveness until it was
used in dosages of 2.5 and 5 mg/kg. That is, when used alone in
dosages of 0.63 and 1.25 mg/kg, the effect on blood pressure did not
differ significantly from the vehicle control. Thus, from the data
presented in Table 1 of the Declaration, one would have expected
that if the RSSS isomer were used in dosages éf up to 1.25 mg/kg in
combination with 1.25 mg/kg of the SRRR isomer, no significant
difference, either positive or negative, from the control would be
observed. But the expected is not what happened! Beginning with

dosages as small as 0.16 mg/kg of the RSSS isomer, a significant
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potentiation of the (more) active SRRR isomer is observed. There
is nothing in the prior art that would have led one skilled in the

art to predict that this would happen.

It is clear that there is more than an additive effect
resulting from the uée of a combination of the two enantiomers.
Accordingly, it is urged that this amounts to a difference in kind
rather than one of degree, and as such overcomes any prima facie
case of obviousness over the cited Van Lommen patent, and establish-
es the patentability under Section 103 of the subject claimed

invention.

During the interview held on May 4, the Examiner questioned why
the blood pressure changes reported in Mr. Xhonneux' Declaration
were reported as differences, rather than actual values. The

reasons are the following:

The first reason is that the BP's of SHR's vary considerably
from animal to animal. Consequently, taking the mean value of the
BP's of all the SHR's before therapy will include a large margin of
error. Since the same applies to the BP's measured after therapy,
no useful information would be gained. The problem in essence is
that the INDIVIDUAL response of each animal to therapy would be lost
in averaging the initial and final conditions. Obviously, in
finding out whether hypertensive therapy works, one should consider
whether the average of all individual RESPONSES is significant.
Response implies that for each animal tested one measures the change

in BP caused by the therapy in that animal and one tests the
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significance of that change by accepted statistical analysis, in

this case the Mann-Whitney U-test.

A secondary reason is based on the observation that what people
experience as hypertension is very much an individual feeling. One
person can feel uncomfortable at a BP with value "x", whereas
another would feel perfectly fit at such value and only start to
complain at value "x+y". In the second person it would suffice to
reduce the BP by an amount "y" to get back to value "x". In the

first a reduction from value "x" would be required.

In conclusion, it is not the actual BP values before and after
therapy that are significant, but the fact that the actual values
are reduced by a significant amount so that the BP moves from an
uncomfortable to a comfortable zone (which may be different from

person to person).

One further point needs to be mentioned. In the. Final
Rejection, the Examiner contended that "[a]ny information proffered
to demonstrate unexpected benefits residing in any isomer must be
compared to the natural racemic mixture." . It is urged that this is
in error, since the nature of the "natural racemic mixture" is not
known. Appellants respectfully inquire what is the natural racemic

mixture of a compound that has ten possible stereoisomers?

Appellants also wish to respectfully direct the Board's
attention to the pharmacological examples that are presented in the

subject application on page 14, line 35, through page 16, line 19.
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It is there shown that the subject RSSS isomer significantly
potentiates the blood pressure reducing effectiveness of seven
different blood pressure reducing compounds. This demonstrates that
the RSSS isomer is effective, generally, as a potentiator for blood
pressure reducing agents. The effectiveness of the RSSS isomer in
this regard is not limited to use with its enantiomer, the SRRR
isomer. This property of the RSSS isomer is clearly not suggested
by anything in the Van Lommen patent. Indeed, such a property is
not suggested by Van Lommen with respect to any compound (including

stereoisomers) disclosed in the Vvan Lommen patent.

For the reasons that are set forth above, it is respectfully
urged that the rejection of all the claims as being unpatentable
under 35 U.S.C. 103 over Van Lommen et al., U.S. Patent No.

4,654,362, is in error. Reversal is respectfully requested.

In view of the foregoing remarks, it is urged that each of the
three rejections is in error. Reversal of said rejections and

allowance of this application is respectfully requested.
Respectfully submitted,
lo—4

Charles J. QEiﬁ
Attorney for—Z&ppellants
Registration #20,359

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

October 7, 1994
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APPENDIX I

Claims on Appeal

25. A composition consisting essentially of the compound
{2R,aS8,2'S,a'S]-a,a'-[iminobismethylene]bis[6~-fluoro-3,4-dihydro-2H-

l-benzopyran-2-methanol] having the formula:

OH OH

0 CH-CH,-NH-CH,-CH 0
///[::::::I::;;::];/s | |
. F

or a pharmaceutically acceptable acid addition salt thereof.

26. A pharmaceutical composition consisting essentially of a

pharmaceutically acceptable carrier and, as active ingredients:

(a) the blood pressure reducing compound [2S,aR,2'R,a'R]-a,a'-
[iminobismethylene]lbis[6-fluoro-3,4~dihydro-2H-1-benzopyran-2-

methanol] having the formula:

OH OH
0 CH-CH,-NH-CH,-CH 0
s R R )
- F

or a pharmaceutically acceptable acid addition salt thereof; and
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(b) the compound [2R,aS,2'S,a'S]-a,a'~-[iminobismethylene]-
bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol] having the
formula:
?H ?H

0 CH-CH,-NH-CH,-CH 0
R S S

or a pharmaceutically acceptable acid addition salt thereof,

Compohnd (b) being present in an amount capable of potentiating

the blood pressure lowering effect of compound (a), above.

20. A composition according to Claim 26 wherein the molar
ratio of the compounds (a) and (b) is within the range of from about

5:1 to about 1:5.

21. A composition according to Claim 26 wherein the molar

ratio of the compounds (a) and (b) is about 1:1.

22. A method of treating hypertension in warm blooded animals
in need of such treatment which comprises administering to said warm
blooded animals an effective amount of the pharmaceutical composi-

tion of Claim 26.

23. A method of treating hypertension in warm blooded animals

in need of such treatment which comprises administering to said warm
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blooded animals an effective amount of the pharmaceutical composi-

tion of Claim 20.

24. A method of treating hypertension in warm blooded animals
in need of such treatment which comprises administering to said warm

blooded animals an effective amount of the pharmaceutical composi-

tion of Claim 21.

-24-
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APPENDIX II

Discussion of In re May et al.

The prior art in May et al. showed compounds of the formula:

,R1
N
2
9 R2
6
\
R

3

wherein:

R = hydrogen or hydroxy;

R; = hydrogen, methyl, straight chain alkyl or aralkyl;
R, = hydrogen, alkyl, methylene or substituted methylene; and
R; = hydrogen or alkyl.

(Variables that are particularly relevant to the subject matter

sought to be patented by May et al. are shown in bold faced type.]

The prior art specifically disclosed the levo compound a-(-)-
2'-hydroxy-2,5,9-trimethyl-6, 7-benzomorphan, a compound of the

formula:

Hs

C
/
N
2
>--CH3>
5%
CH

3
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The prior art also disclosed that "virtually all of the ...

activity is due to the levo, as opposed to the dextro, isomer."

The following claim was found to be patentable to May et al.
(a copy of the May et al. issued patent, No. 4,159,333, was enclosed
with Appellants' RESPONSE UNDER 37 CFR 1.116, which was filed on

July 6, 1994):

20. An acid addition salt of the levo isomer of a compound of

the structure.

wherein R is a lower alkyl group and R; is hydrogen or a lower alkyl

group, with the proviso that R and R, may not both be methyl.

The acid addition salts of the following specific compounds

were also found to be patentable to May et al.:

a-(-)-5,9-diethyl-2"'-hydroxy-2-methyl-6, 7-benzomorphan:

CHy

/
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(=) -5-methyl-2'-hydroxy-2-methyl-6, 7-benzomorphan:

Thus, the teaching in the prior art of compounds of the fol-

lowing formula:
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wherein, inter alia:
R = hydroxy;

R; = methyl;

R
|

= hydrogen, alkyl; and
R; = alkyl,
and the disclosure in the prior art that "virtually all of the ...

activity is due to the levo, as opposed to the dextro, isomer ....",

was found not to anticipate levo compounds having the formula:

wherein R is a lower alkyl group and R; is hydrogen or a lower alkyl

group, with the proviso that R and R; may not both be methyl.

To summarize, the relevant prior art in May et al. (1) taught

’CH3
N
2
s\

Alky |

compounds of the formula:
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(2) disclosed that "virtually all of the ... activity is due to the
levo, as opposed to the dextro, isomer ....", and (3) further

specifically disclosed a levo compound of the formula:

The Court found the following levo compounds not to be antici-
pated by the foregoing disclosures in the prior art (provided that
the two "Alkyl" groups cannot both be methyl, so as not to "read on"

the compound shown immediately above):

,CHS
ﬁ
g)--H,Alkyl
6
5%

Alky!

It is respectfully submitted that a reasonable interpretation
of the holding in May et al. is that the disclosure in the prior art
of a base compound that has stereoisomeric configurations is not an
anticipation of particular stereoisomers of that base compéund, even
though the knowledge of the prior art is such that the artisan could
deduce the specific stereoisomeric configurations from the disclo-

sure of the base compound.
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EXAMINER'’S ANSWER

This is in response to appellant’s brief on appeal filed
October 11, 1994.

(1) Status of claims.

The statement of the status of claims contained in the brief
is correct.

This appeal involves claims 20-26.

(2) Status of Amendments After Final.

The appellant’s statement of the status of amendments after
final rejection contained in the brief is correct.

(3) Summary of invention.

The summary of invention contained in the brief is correct.

(4) Issues.

The appellant’s statement of the issues in the brief is

correct. Examiner finds compelling, Applicants’ arguments with
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regard to the rejection of claims 20-26 as anticipated by Van
Lommen et al under 35 USC 102 (a) or 35 USC 102(b). Accordingly,
rejection of claims 20-26 as anticipated by Van Lommen et al under
35 USC 102 (a) or 102(b) is no longer adhered to.

(5) Grouping of claims.

The brief includes a statement that claim 25 and claims 20-24
and 26 do not stand or fall together, but fails to present reasons
in support thereof. Appellants mention claim 25 specifically, yet
fail to patentably distinguish such claim from the other claims at
appeal. Therefofe, these claims are presumed to stand or fall
together.

(6) Claims appealed.

The copy of the appealed claims contained in the Appendix to
the brief is correct.

(7) Prior Art of record.

The following is a listing of the prior art of record relied

upon in the rejection of claims under appeal.

NUMBER NAME ' DATE
v 110CA:50943v Van de Water 1988
4,654,362 Van Lommen et al 03/31/87

(8) New prior art.

No new prior art has been applied in this examiner’s answer.
(9) Grounds of rejection.

The following ground(s) of rejection are applicable to the

appealed claims.
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Examiner finds compelling, Applicants’ arguments with regard
to the rejection of claims 20-26 as anticipated by Van Lommen et al
under 35 USC 102 (a) or 35 USC 102(b). Accordingly, rejection of
claims 20-26 as anticipated by Van Lommen et al under 35 USC 102
(a) or 102(b) is no longer adhered to.

Claims 20-26 are rejected under 35 U.S.C. § 103 as being
unpatentable over Van Lommen et al in view of Van de Water, all of
record, for reasons of record.

Van Lommen et al and Van de Water et al teach the claim
designated compounds as old, well known and in combination with
various carriers and excipients as useful for the claimed utility..
This teaching includes all position isomers inherent in the claimed
compound. The skilled artisan would have known that various isomers
would exhibit biological activity at various 1levels. Absent
information to the contrary, the skilled artisan would have seen
optical isomer separation as a routine procedure leading to the
compounds claimed herein. Biological testing for the claimed
compounds would have been well within the skill of the artisan,a
and such artisan would have expected the various biological
activity levels set forth herein. It would follow therefore that

the instant claims recite prima facie obvious subject matter and

are properly rejected under 35 USC 103.
The declaration under 37 CFR 1.132 has been considered but is
not deemed probative. It is well settled patent law that claimed

compounds are deemed optical isomer mixtures, absent information to
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the contrary. Additionally, the claimed compound is seen as an
optical isomer mixture, wherein the individual isomers have various
biological activity 1levels. Any information proffered to
demonstrate unexpected benefits residing in any isomer must be
compared to the natural racemic mixture. In the instant declaration
applicants optical isomer comparison is devoid probative moment.
Absent information to support unexpected benefits residing in the
old and well known compositions and their methods of use, the
instant claims are properly rejected under 35 USC 103.

Claims 20-26 are rejected under 35 U.S.C. § 103 as being
unpatentable over Van Lommen et al.

Van Lommen et al teach the claim designated compounds as
0ld, well known and in combination with various carriers and
excipients as useful for the claimed utility. This teaching
includes all position isomers inherent in the claimed compound.
The skilled artisan would have known that various isomers would
exhibit biological activity at various levels. Absent information
to the contrary, the skilled artisan would have seen optical
isomer separation as a routine procedure leading to the compounds
claimed herein. Biological testing for the claimed compounds
would have been well within the skill of the artisan, and such
artisan would have expected the various biological activity
levels set forth herein. It would follow therefore that the

instant claims recite prima facie obvious subject matter and are

properly rejected under 35 USC 103.
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The instant claims are directed to effecting a biochemical
pathway with an old and well known compound. Applicant’s
arguments that differential biological effects for rotational
isomers are unexpected are not probative. Applicant’s attention

is directed to In re Swinehart, (169 USPQ 226 at 229) where the

Court of Customs and Patent Appeals stated "is elementary that
the mere recitation of a newly discovered function or property,
inherently possessed by things in the prior art, does not cauée a
claim drawn to those things to distinguish over the prior art.
Additionally, where the Patent Office has reason to believe that
a functional limitation asserted to be critical for establishing
novelty in the claimed subject matter may, in fact, be an
inherent characteristic of the prior art, it possesses the
authority to requires the applicant to prove that the subject
matter shown to be in the prior art dose not posses the
characteristic relied on. In the instant invention the claims are
directed to the ultimate utility set forth in the prior art, abet
distanced by various biochemical intermediates. The ultimate
utility for the claimed compounds, to include all isomers for
such compounds, is old and well known, rendering the claimed
subject matter obvious to the skilled artisan. It would follow
therefore that the instant claims are properly rejected under 35
UsScC 103.

Reliance on In re May and Eddy, 197 USPQ 601 (CCPA 1978) in

the instant case is ill advised. Applicants’ attention is
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directed to In re Adamson and Duffin, 125 USPQ 233 (CCPA 1960)
which would be seen as controlling in the instant case. In re
williams, 80 USPQ 150, quoted but not cited by Applicant, was
differentiated by the Adamson court for reasons applicable in the
instant case. Compounds at issue in the Williams case were not
known to possess optical isomers, clearly a different situation
than the instant case. The skilled artisan would have known the
instant compounds contain asymmetric centers, rendering arguments
based on In re Williams, supra, moot. It is well settled patent
law thaﬁ the skilled artisan possessing the racemate, possesses
the optical isomers.

It is well settled patent law that the skilled artisan would
have expected each isomer to exhibit biological activity at
different levels. Applicants aver differences between optical
isomers support patentability, this position is not well taken.
In the instant case the stated differences are differences in
degree, not patentably distinct differences in kind. Absent
different biological activities for each isomer, patentability
for optical isomers does not lie.

(10) New ground of rejection.

This Examiner’s Answer does not contain any new ground of
rejection.

(11) Response to argument.

Examiner finds compelling, Applicants’ arguments with regard

to the rejection of claims 20-26 as anticipated by Van Lommen et
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al under 35 USC 102 (a) or 35 USC 102(b). Accordingly, rejection
of claims 20-26 as anticipated by Van Lommen et al under 35 USC
102 (a) or 102(b) is no longer adhered to. Thus, arguments
rebutting said rejection of claims 20-26 as anticipated by Van
Lommen et al under 35 USC 102 (a) and 35 USC 102 (b) are
considered moot, and will not be considered.

The instant appeal involves two simple issues:

(1) is the instant invention placed in the skilled artisan’s
possession by Van Lommen (Examiner cited prior art), and

(2) do Appellants illustrate unexpected benefits residing in
the instant compositions and methods of use; thereby overcoming
the obvious nature of the instant invention.

Van Lommen places the skilled artisan in possession of the
claimed invention, thereby anticipating the instant claims.
Attention is directed to Van Lommen et al (column 4, at line 35)
teaching "From formula (I) it is evident that the compounds of
this invention may have several asymmetric carbon atoms in this
structure. Each of these chiral centers may be present in a R-
and a S- configuration, this R- and S- notation being in
correspondence with the rules described in J. Org. Chem. 35 (9),
2849-2867 (1970). Pure stereochemically isomeric forms of the
compounds of formula (I) may be obtained by the application of
art-known procedures.". The claimed compounds are specifically
encompassed by Van Lommen by the statement, "Stereochemically

isomeric forms of the compounds of formula (I) are naturally
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intended to be embraced within the scope of the (Van Lommen
patent 4,654,362) invention.". Appellants’ argument rests on the
failure, by Van Lommen, to specifically illustrate the isomer
herein claimed. This deficiency is cured by the information set
forth in table I (column 25) illustrating biological activity for
various stereochemically isomeric forms of the claimed
medicament, thereby motivating the skilled artisan to possess the
individual isomers. It is additionally noted that Van Lommen et
al recite various stereochemically isomeric forms that encompass
approximately half of the possible iterations. As set forth by
Appellants, (page 5 of Appeal brief) the prior art compound
possesses 4 chiral centers, thus, 16 theoretical stereochemically
isomeric forms. Symmetry in the prior art compound yields only
10 stereochemically isomeric forms (Appellants’ brief, page 5),
and Van Lommen specifically illustrates 5 of the 10 possible
stereochemically isomeric forms (see columns 4-5).

Appellants argue that In re May and Eddy, 197 USPQ 601 (CCPA
1978) is controlling; this argument is not convincing. Attention
is directed to In re May and Eddy, supra at page 607, teaching
"As recognized in In re Williams, 36 CCPA 756, 171 F.2d 319, 8-
USPQ 150 (1948), the novelty of an optical isomer is not negated
by the prior art disclosure of its racemate.". In the instant
case, the Examiner cited prior art fully disclosed the 4 chiral
centers, and the resultant stereochemically isomeric forms,

thereby placing the various resultant stereochemically isomeric
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forms in the skilled artisans possession, anticipating the
instant claims. This rational is further reinforced by In re
williams, supra, at page 80, proposing the instant situation,
"Accordingly, unless it can be shown that the Monatschefte
product was actually known to be racemic, prior to appellant’s
original filing date, or unless it would have been obvious to one
skilled in the art that the product was, in fact, racemic, the
rejection on the ground of lack of invention cannot be
sustained.". The In re Williams court failed to find evidence of
racemic mixture residing in the claimed compound at the time of
invention, in the instant case the stereochemically isomeric
forms are fully disclosed in the Examiner cited prior art. It is
noted that In re wWilliams court based the decision on a lack of
knowledge regarding stereochemically isomeric forms at the time
of filing. The Williams verbiage, at the very least, implicitly
stands for anticipation of stereochemically isomeric forms if
such isomers were known at time of publication. This
anticipation of stereochemically isomeric forms, if such isomers
were known at time of publication, analysis of In re Williams,
supra is also set forth in In re Adamson and Duffin, 47 CCPA 841,
124 USPQ 233 (CCPA 1960), at 235.

In re Adamson and Duffin, supra was cited by Examiner to
illustrate two points of law; one the explanation of In re
williams, supra and two, the evidence needed to illustrate

unexpected benefits residing in various stereochemically isomeric
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forms of o0ld and well known medicaments.

The second issue at appeal is the obviousness of the
composition and method of use claims. Van Lommen et al teach
Applicants’/ compounds as a group of stereochemically isomeric
forms possessing various levels of biological activity (Van
Lommen patent 4,654,362, table I, column 25, compounds 84 and
87). Differences in biological activity between various
stereochemically isomeric forms would have been expected by the
skilled artisan. This phenomenon was discussed by the court in
In re Adamson and Duffin, supra at page 234. The Adamson and
Duffin court noted "that "the physiological properties of two
antipodes [stereo-isomers] can differ considerably,'" giving as
examples several pairs of optical isomers which differ
substantially in their physiological effects. "The cause of the
different physiological behavior," it is said, "lies in the fact
that many constituents of cell within the organism with which the
substances react are themselves asymmetric."" In re Adamson and
Duffin, supra at 234.

SUMMARY

The references herein relied upon establish a strong prima
facie case of obviousness as to applicants’/’ invention.
Hypotension treatments are old and well known in the art, and are
administered with out regard to the underlying etiology.
Possessing these teachings, the skilled artisan would have been

motivated to employ Appellants old and well known medicaments for
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treating hypotension. The claimed subject matter is of such a
nature that the differences between said subject matter and the
teachings of the prior art of record would have rendered
applicants’ subject matter as a whole obvious to those skilled in
the art at the time of applicants’ invention. The references
clearly establish that the claim designated components were old,
well known racemic mixtures and that one skilled in the art would
have been motivated to employ the individual said components in
the manner herein claimed to obtain the claimed, expected
results. The claims are therefore properly rejected under 35 USC
103.

For the above reasons, it is believed that the rejections

should be sustained.

Travers:st
February 05, 1995

MARIANNE M. CINTINS
SUPERVISORY BATENT EXAMIN
GROUP 120 R
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*‘§g;w IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant : Raymond Mathieu Xhonneux et al.
Serial No.: 07/825;488 Art Unit: 125
Filed : January 24, 1992 Examiner: R. Travers

For

METHOD OF LOWERING THE BLOOD PRESSURE

I, Charles J. Metz, Reg. No. 20,359, certify that this
correspondence is being deposited with the U.S. Postal
Service as first class mail in an envelope addressed to:
Commissioner of Patents and Trademarks,

Washington, D.C. 20231.

On: March 16, 1995 W ;’ ‘ f

Charles J. Metz, Reg. N(}ﬁ

Honorable Commissioner of Patents
and Trademarks
Washington, D.C. 20231

Sir:

REPLY BRIEF AND REQUEST FOR CLARIFICATION B3

2
This REPLY BRIEF is addressed to certain new points of argumené&:

that are raised in the EXAMINER'S ANSWER.

1. There were three issues in this appeal. The first issue
was a rejection of all the claims in the application under both
35 U.S.C. 102(a) and 35 U.S.C. 102(b) as being anticipated by Van
Lommen et al., U.S. Patent No. 4,654,362 ("Van Lommen"). The

Examiner has withdrawn this rejection.

2. The second issue in this appeal is a rejection of all the
claims under 35 U.S.C. 103 over Van Lommen in view of Van de Water
et al., Pharmacological and Hemodynamic Profile of Nebivolol, a

Chemically Novel, Potent, and Selective B,-Adrenergic Antagonist,
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Exhibit 1002 - 177

\(// . ' JAB 775 #022}

N-)

[ AN
P

= T4
‘0 k1E
=
\ p
o e
=
E
- 11
i



' . . . ‘
JAB 775

Journal of Cardiovascular Pharmacology, 11, No. 5, 552-563 (1988).
Beginning at the bottom of page 12 through page 14 of APPELLANTS'
BRIEF, Appellants explained why the Van de Water et al. article is
not a proper reference against this application because the claims
herein are fully supported by Appellants' parent application, Serial
No. 07/172,747, which was filea before the publication date of the
Van de Water et al. article. Nowhere in the EXAMINER'S ANSWER is
there a reply to any of the points made by Appellants. Neverthe-

less, the Examiner has maintained this rejection.

Clarification from the Examiner is respectfully requested on
the reasons for maintaining this rejection. Absent such clarifica-
tion, it is respectfully submitted that the record herein contains

no rebuttal of Appellants' arguments with respect to this rejection.

3. The third issue is a rejection of all the claims under
35 U.S.C. 103 over Van Lommen. The Examiner's position is that
Appellants' invention (relating to a particular stereoisomer of a
compound disclosed by Van Lommen) is directed to the same ultimate
utility (blood pressure reduction) as is disclosed in Van Lommen,
thereby rendering the present claims obvious. Stated another way,
it is the Examiner's position that the VanvLommen patent raises a

prima facie case of obviousness, which Appellants have not overcome.

It is respectfully submitted that the Examiner has mis-

understood Appellants' arguments with respect to this Section 103
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rejection, which has led him into erroneously maintaining the

rejection. Appellants' reasons are the following:

In Section IV of APPELLANTS' BRIEF, beginning at the top of
page 15, Appellants presented arguments to support the proposition
that the subject claimed invention is patentable over Van Lommen
because of "unexpected results". Briefly, the unexpected results
discovered by Appellants is that the subject RSSS compound, itself
a rather weak anti-hypertensive agent, significantly and substan-
tially potentiates the blood pressure reducing activity of its
enantiomer, the SRRR isomer, as well as other blood pressure
reducing agents. This is clearly not a property that is disclosed

in the cited prior art.

Appellants' arguments with respect to this Section 103
rejection consisted almost entirely of a discussion and interpreta-
tion of the data of record herein. These arguments are presented

on pages 15-21 of APPELLANTS' BRIEF.

The EXAMINER'S ANSWER contains no rebuttal to Appellants'
factual arguments with respect to the sufficiency of the showing to
overcome the prima facie case of obviousness over Van Lommen.
Rather, the Examiner appears to have mixed up Appellants' arguments
relating to the Section 102 rejéction with Appellants' arguments
with respect to the Section 103 rejection. Beginning on page 8 and
continuing through page 10 of the EXAMINER'S ANSWER, in the section

headed "Response to [Appellants'] argument", the Examiner discusses
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the decisions in In re May and Eddy, 197 USPQ 601 (CCPA 1978), In
re Williams, 80 USPQ 150 (CCPA 1948) and In re Adamson and Duffin,
125 USPQ 233 (CCPA 1960). This discussion is presented as a
rebuttal to Appellants' position on the Section 103 rejection. For
instance, the Examiner states the following:
"Appellants argue that In re May and Eddy, 197 USPQ

601 (CCPA 1978) is controlling; this argument is not

convincing." (EXAMINER'S ANSWER, page 8.)

It is respectfully, but urgently, pointed out that Appellants
NEVER argued that In re May was controlling with respect to the
Section 103 rejection. Rather, Appellants argued this decision only
with respect to the Section 102 rejection (e.g., see pages 9 et seq.
of APPELLANTS' BRIEF). In fact, Appellants never mentioned any case
law at all in their arguments with respect to the Section 103
rejection. Appellants arguments were strictly 1limited to an
argument based on the facts of the case (i.e., the adequacy of the
showing to overcome a prima facie case of obviousness). Thus, the
arguments presented in the EXAMINERX'S ANSWER in connection with this
'Section 103 rejection seem to consist entirely of a rebuttal to
arguments that Appellants never made. It seems apparent that the
Examiner has misunderstood Appellants'’ éosition with respect to this

rejection.

Clarification by the Examiner is respectfully requested.
Absent such clarification, it is respectfully submitted that the
record herein contains no rebuttal to Appellants' arguments with

respect to this rejection.
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4. It is respectfully submitted that the Examiner has not
presented any rebuttal to Appellants' arguments relating to the two
Section 103 rejections. This being the case, it is urged that the

rejections are clearly in error, and reversal is respectfully

requested.

Respectfully submitted,

Clovtis) g

Charles J. MetZz
Attorney for Appellants
Registration #20,359

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

March 16, 1995
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office .
ASSISTANT SECRETARY AND COMMISSIONER OF
PATENTS AND TRADEMARKS

Washington, D.C. 20231

BEFORE THE BOARD OF PATENT APPEALS
AND INTERFERENCES
Paper No. 25

Serial Number: 07/825,488 1 ' .
Filing Date: 01/24/92 MAILED
Appellant(s): RAYMOND MATHIEU XHONNEUX ET AL. -
ppetiant(s) JUN 1 4 1995

~ GROUP 1200

CHARLES J. METZ2
For Appellant

SUPPLEMENTAL EXAMINER’S ANSWER

The reply brief filed March 20, 1995 has been entered and
considered.

The Examiner’s Answer, paper 22, is heréby incorporated by
reference, and remains unchanged unless specifically superseded.

The following response is' in reply to Appellant’s arguments
and reqﬁést for clarification filed March 20, 1995.

1) Response to statement one (1) is not required.

2) Appellant’s argument regarding the Van de Water prior art
reference has been considered, but is not found convincing.
Attention is directed to Paper 11, filed 5/14/93, (at page 3),
where the rejection states "in view of Van de Water (newly
cited).". 1In view of the FAX transmission filed February 20,

1993, Examiner renewed his search and issued a new rejection
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utilizing a new reference. It is noted that Examiner did not
make the rejection filed 5/14/93 final for this reason. A form
PTO 892 was filed with paper 11 setting forth the new Van de
Water cited prior art. Apparently, the subtle shift in Van de
Water references eluded Appellant’s attention. Examiner |
apologizes for any inconvenience caused by the newly cited Van de
Water reference.

3) Appellant’s argument at item 3 has been considered but
this argument is not convincing. Arguments presented in |
Appellant’s brief were fully rebutted in the Examiner’s answer
filed 2/7/95 (see pages 6-10). Examiner fully ﬁnderstands the
instant invention and the rejections presented in the case; this
fact being self evidenced by the various office actions filed in
the instant application.

Appellant argues that the declaration under 37 CFR 1.132
illustrates unexpected benefits residing the subject matter, this
argument is not well taken. Examiner has argued repeatedly that
probative comparisons of optical isomeric forms must be made with
the racemic mixture. Attention is directed to paper 6, filed
5/29/92, rebuttiné Appellant’s declarations by stating, "Any
information proffered to demonstrate unexpected benefits residing
in any isomer must be compared to the natural racemic mixture.

In the instant declaration applicants optical isomer comparison
is devoid probative moment.". This objection was repeated in
papers 8 (filed 11.10/92), 11 (filed 5/14/93), 14 (filed 2/15/94)
and 22 (filed 2/7/95), yet Appellant has qonsistently ignored

this objection and failed to respond to Examiners argument.
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Applicant’s argument with regard to the patentability of the
claims constructively relies on In re May and Eddy, 197 USPQ 601
(CCPA 1987). Examiner explained the case law rational regarding
optical isomers in his rejections. If Appellant places on
reliance on In re May and Eddy, supra, then this dissertation is
simply makeweight.

Appellant argues that Examiner failed to rebut Appellant’é
arguments; this argument is not correct. In the instant case,
the Examiner cited prior art fully disclosed the 4 chiral
centers, and the resultant stereochemically isomeric forms,
thereby placing the various resultant stereochemically isomeric
forms in the skilled artisans possession, anticipating the
instant claims. This rational is further reinforced by In re
Williaﬁs, supra, at page 80, proposing the instant situation,
"Accordingly, unless it can be shown that the Monatschefte.
product was actually known to be racemic, prior to appellant’s
original filing date, or unless it would have been obvious to one
skilled in the art that the product was, in fact, racemic, the
rejection on the ground of lack of invention cannot be
sustained.". The In re williams cdurt failed to find evidence of
racemic mixture residing in the claimed compound at the time of
invention, in the instant case the stereochemically isomeric
forms are fully disclosed in the Examiner cited prior art. It is
noted that In re wWilliams court based the decision on a lack of
knowledge regarding stereochemically isomeric forms at the time
of filing. The Williams verbiage, af the very least, implicitly

stands for anticipation of stereochemically isomeric forms if
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such isomers were known at time of publication. This
anticipation of stereochemically isomeric forms, if such isomers
were known at time of publication, analysis of In re Williams,
supra is also set forth in In re Adamson and Duffin, 47 CCPA 841,
124 USPQ 233 (CCPA 1960), at 235.

In re Adamson and Duffin, supra was cited by Examiner to
illustrate two points of law; one the explanation of In re
Williams, supra and two, the evidence neéded'to illustrate
unexpected benefits residing in varibus stereochemically isomeric
forms of old and well known medicaments.

The second issue at appeal is the obviousness of the
composition and method of use claims. Van Lommen et al teach
Applicants’ compounds as a group of stereochemically isomeric
forms possessing various levels of biological activity (Van
Lommen patent 4,654,362, table I, column 25, compounds 84 and
87). Differences in biological activity between various
stereochemically isomeric forms would have been expected by the
skilled artisan. This phenomenon was discussed by the court in
In re Adamson and Duffin, supra at page 234. The Adamson and
Duffin court noted "that "the physiological properties of two
antipodes [stereo-isomers] can differ considerably," giving as
examples several pairs of optical isomers which differ
substantially in their physiological effects. "The cause of the
different physiological behavior," it is said, "lies in the fact
that many constituents of cell within the organism with which the
substances react are themselves asymmetric."" In re Adamson and

Duffin, supra at 234. At the time of invention, the instant
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claims would have been prima facie obvious to the skilled artisan
in view of the Examiner cited prior art. The presence of optical
isomers, with the physiological activity claimed by Appellant
exhibited at various levels, were known to the skilled artisan at
the time of the instant invention. Thus, that various optical
isomers would possess differing physiological activities would
have been prima facie obvious to the skilled artisan, and
properly rejected under 35 USC -103.

Any inquiry concerning this communication should be directed

to Russell Travers at telephone number (703) 308-4603.

Russell Travers

Primary Examiner
Art Unit 1205
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THE UNITED STATES PATENT AND TRADEMARK OFFICE Py

Raymond Mathieu Xhonneux et al. 4?%/43,
07/825,488 Art Unit: 125 \
January 24, 1992 Examiner: R. Travers

METHOD OF LOWERING THE BLOOD PRESSURE

For :

I, Charles J. Metz, Reg. No. 20,359, certify that this i
correspondence is being deposited with the U.S. Postal T
Service as first class mail in an envelope addressed to:
Commissioner of Patents and Trademarks,

Washington, D.C. 20231.

charles J. Metz, Reg. N6. 20,359

on: July 14, 1995

Honorable Commissioner of Patents
and Trademarks

Washington, D.C. 20231

Sir:

REPLY BRIEF TO SUPPLEMENTAL EXAMINER'S ANSWER

This REPLY BRIEF is addressed to certain new points of
argument that are raised in the SUPPLEMENTAL EXAMINER'S ANSWER
dated June 14, 1995. The numbering below corresponds to the

numbered sections in the SUPPLEMENTAL EXAMINER'S ANSWER.
2. The Van de Water et al. references
The Van de Water et al. reference abstracted at CA,

109:16771g, namely, Van de Water et al., Pharmacological and

Hemodynamic Profile of Nebivolol, a Chemically Novel, Potent, and
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Selective Bl-Adrenergic Antagonist, Journal of Cardiovascular
Pharmacology, 11, No. 5, 552-563 (1988) ["Van de Water (I)"], was
first cited by the Examiner in an Office Action dated November 10,
1992. In Appellants' response to this Office Action, dated
February 17, 1993, and filed in the PTO on February 22, 1993,
Appellants submitted a FAXed memo from Information Research
Services Inc., which stated that the publication date of this
reference was May, 1988, which is the date that appears on the
Journal. A copy of a page from the Journal of Cardiovascular
Pharmacology, Vol. 11, No. 5, which shows the publication date, is
attached hereto for the.cbnvenience of the Board. The undersigned
Attorney for Appellants ﬁas~just learned of a 1letter from the
publisher, Raven Press, that states that the official publication
date of this issue was April 14, 1988. A copy of this letter is
also attached for the convenience of the Board. In any case, these
dates are later than the filing date to which the present applica-
tion is entitled, namely, the filing date of Appellants' parent

application, Serial No. 07/172,747, which was March 23, 1988.

In response to Appellants' February 22, 1993, response, in the
Office Action dated May 14, 1993, the Examiner then cited the Van
de Water et al. reference abstracted at CA, 110:50943v, namely,
Eur. J. Pharmacol., 1988, Vol. 156(1), 95-103 (["Van de Water
(II)"]. In their response dated August 26, 1993, and filed in the

PTO on August 30, 1993, Appellants' submitted a FAXed memo from

-2-
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Information Research Services Inc. that stated that the publication
date of Vol. 156, No. 1, of this journal was November 2, 1993. 1In
the Final Rejection of February 15, 1994, the Examiner repeated the
rejection based on Van de Water (II). 1In an interview held with
the Examiner on May 4, 1994, the Examiner informed the undersigned
Attorney for Appellants that the reason the rejection based on Van
de Water (II) was maintained was that Appellants had not specifi-
cally painted out where in the parent application, Serial No.
07/172,747, the éending cléims were supported. In Appellants' Rule
116 response, dated June 27, 1994, and filed in the PTO on July 6,
1994, Appellants pointed out where in the parenﬁ application,
Serial No. 07/172,747, support for the pending claims was found.
This discussion is found in Section III, pages 8-11, of the Rule
116 response. It is noted that in this discussion, Van de Water
(I) was inadvertently referred to, rather than Van de Water (II),
and this mis-citation has been carried through on the record until
the Examiner pointed out the error in the SUPPLEMENTAL EXAMINER'S

ANSWER.

The confﬁsion caused by this mis-citation of Van de Water (II)
is regretted. It is respectfully pointed out, however, that Appel-
lants have submitted evidence on the record establishing that the
ﬁublication dates of both Van de Water (I) and (I1) are later than
the filing date of the parent case, Serial No. 07/172,747, and also

have pointed out where the claims on appeal are supported in the

-3-
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parent case, Serial No. 07/172,747. It would be useful for the
Board to have the Examiner's views on whether or not Appellants'
have satisfied the burden of demonstrating that neither Van de
Water et al. publication is available as a reference against the

claims on appeal, in order to reduce the issues involved.

3. The Section.103 Reijection

a. The Comparative Data

The Examiner has consistently urged that the evidence of
record is not sﬁfficient to establish unexpected benefits because
"probative comparisons of optical isomeric forms ﬁust be made with
the racemic mixture." It is respectfully urged that this position

is in error.

Patentability of the subject claimed RSSS stereoisomer is
predicated upon its unexpected ability to potentiate the blood
pressure reducing activity of other hypertensive drugs, including
its enantiomer, the SRRR isomer. Comparison with "the racemic
mixture" is inappropriate here. First, it is respectfully pointed
out that the racemic mixture of the RSSS and SRRR isomers is
claimed herein in Claims 20, 21 and 26, so this racemic mixture
cannot be used as a control with which to compare the invention,

since it is itself part of the claimed subject matter. 1If the

-4 -
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RSSS/SRRR racemate cannot be used as a control, in this situation
where there are 10 stereoisomers of the Base Compound, what mixture
of these stereoisomers should be used as the control? The Examiner
has at tlmes urged that the "natural racemate" should be used as a
control. But the prior art does not  teach what a natural racemate

would be.

Even if one could identify a natural racemate, how would one
use it in a comparison with the claimed invention? As stated
above, it is the ability of the RSSS isomer to botentiate other
anti-hypertensive agents that comprises the unexpected benefits,
not its own anti-hypertensive ability, which is actually not very
strong. Thus, to compare the anti-hypertensive strength of the
RSSS isomer with the hquthetical natural racemate would not be
informétive because that is not where the unexpected benefits
reside. Rather, the unexpected benefits reside in the fact that
when the RSSS isomer is used with another anti-hypertensive agent,
the resulting mixture shows much more effective anti-hypertensive
action than would be expected from the strengths of the two

materials alone.

b. In re May et al.

Appellants relied upon In re May et al. solely for its

affirmation of the rule of law that the novelty of an optical

9_43 PR s LTI
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isomer is not negated by the prior art disclosure of its racemate
(197 USPQ 601, at 607). This decision is not relevant to the

issues involved in the Section 103 rejection.

For the reasons set forth hereinabove, and in Appellants'
earlier Briefs, it is urged that the rejections of the claims on

appeal are in error. Reversal is réspectfully requested.

Respectfully submitted,

Charles J. M
Attorney for pellants
Registration #20,359

Johnson & Johnson .
One Johnson & Johnson Plaza
New Brunswick, NJ 08933
(908) 524-2814

July 14, 1995
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f WY UNITED STATES DEPARTMENT OF COMMERCE
* Patent and Trademark Office
b g ASSISTANT SECRETARY AND COMMISSIONER OF
%, G &.9 PATENTS AND TRADEMARKS
Srarps ot Washington, D.C. 20231

BEFORE THE BOARD OF PATENT APPEALS
AND INTERFERENCES
Paper No. 27

Serial Number: 07/825,488

Filing Date: 01/24/92 ﬂAGJSQ
Appellant(s): RAYMOND MATHIEU XHONNEUX ET AL.
0CT 25 1995

%i;/»ruqo (Roo0

CHARLES J. METZ
For Appellant

SUPPLEMENTAL EXAMINER’S ANSWER

This is in response to appellant’s reply brief on appeal filed
July 17, 1995.

The reply briefs filed March 20, 1995 and July 17, 1995 have
been entered and considered.

The-Examiner’s answer and the supplemental Examiner’s answer
papers 22 and 25 respectively are hereby incorporated by reference,
and remain unchanged unless specifically superseded.

The following response is in reply to Appellants’ information
regarding the Van de Water et al reference (109 CA:16771qg); item 2.

Appellant has provided information indicating the Van de Water
et al publication was issued after the effective date of the parent
application, of which the instant application is a continuation-in-
part.

The Van de Water et al teaching, although a powerful
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motivation to practice the claimed invention, is not required to
obviate the presented claims. Van Lommen et al, cited as prior art
by Examiner, provides powerful motivation for the skilled artisan
to employ one or another isomeric form of the claimed compound to
treat the claimed hypertensive condition. That the compound
possesses optical isomers, which are resolvable into the various
forms is taught by Van Lommen et al reference (column 4-5, lines
34-65 and 1-16). It is noted that the preferred embodiment sets
forth specific chiral center configurations. Van Lommen
additionally teaches that the prior art compounds are effective in
treating the hypertensive conditions herein claimed (column 5,
lines 58-63). The inclusion of optical isomers in the Van Lommen
et al teaching is reflected in the verbiage at column 4, lines 56-
58 stating; "Steriochemically isomeric forms of the compounds of
the formula (I) are naturally intended to be embraced within the
scop;e of the invention.". Thus, the skilled artisan would see the
use of one or another isomer to treat the conditions taught by Van
Lommen et al as having been obvious to one of normal skill in the
art at the time of Appellants’ invention. It would follow therefor
that the instant claimed recite obvious subject matter and are
properly rejected under 35 USC 103.

The references herein relied upon establish a strong prima
facie case of obviousness as to applicants’ invention. Hypotension
treatments are old and well known in the art, and are administered

with out regard to the underlying etiology. Possessing these
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teachings, the skilled artisan would have been motivated to employ
Appellants old and well known medicaments for treating hypotension.
The claimed subject matter is of such a nature that the differences
between said subject matter and the teachings of the prior art of
record would have rendered applicants’ subject matter as a whole
obvious to those skilled in the art at the time of applicants’
invention. The references clearly establish that the claim
designated components were old, well known racemic mixtures and
~that one skilled in the art would have been motivated to employ the
individual said components in the manner herein claimed to obtain
the claimed, expected results. The claims are therefore properly
rejected under 35 USC 103.

For the above reasons, it is believed that the rejections

should be sustained.

Respectfully submitted,

Travers:st
October 14, 1995 W—N

Russell Travers
Patent Examiner
Art Unit 1205
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THIS OPINION WAS NOT WRITTEN FOR PUBLICA'IjION .

The opinion in support of the decision being entered today (1) was not written for
publication in a law journal and (2) is not binding precedent of the Board.

Paper No. 39

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE BOARD OF PATENT APPEALS
AND INTERFERENCES

Ex parte RAYMOND M. XHONNEUX and GUY R.E. VAN LOMMEN

MAILE
Appeal No. 1996-2910 AIL D
Application 07/825,488
PP WAR 1 4 2000
PAT. & T.M. OFFICE
HEARD: January 13, 2000 BOARD OF PATENT APPEALS

AND INTERFERENCES

Before WINTERS, GRON and ROBINSON, Administrative Patent Judges.
WINTERS, Administrative Patent Judge.

DECISION ON APPEAL
This is an appeal under 35 U.S.C. § 134 from the final rejection of claims 21, 22,

24, 25 and 26, appeal having been withdrawn with respect to claims 20 and 23.

Petitioner
Exhibit 1002 - 196



Appeal No. 1996-2910
Application 07/825,488

Claims 25, 26 and 22 are representative and a copy of same is appended to this
decision. |

The reference relied on by the examiher is:
"Van Lommen et al. (Van Lommen) 4,654,362 March 31, 1987

PRELIMINARY MATTERS

Claims 20 through 26 were finally rejected under 35 U.S.C. §§ 102 (a) and (b) as
described by Van Lommen (Paper no. 14, February 15, 1994), but both rejections were
expressly withdrawn in the Examiner’s Answer (page 3).

In the final rejection, claims 20 through 26 were also rejected under 35 U.S.C.
§ 103 as unpatentable over Van Lommen together with Van de Water.! In their Brief,
appellants argued that Van de Water “was not a proper reference because the Van de
Water et al. article was published [after] . . . the filing date of their parent application
Serial No. 07/172,747" and pointed to portions of the parent disclosure that supported
the claims on appeal (Brief, pages 12 through 14). The examiner continued the
rejection in the Examiner’s Answer without addressing appellant’s argument. Following
an exchange of Reply Briefs (paper nos. 23 and 26) and Supplemental Examiner’s
Answers (paper nos. 25 and 27), the examiner apparently conceded the issue

(“Appellant has provided information indicating the Van de Water et al publication was

! Van de Water et al., Chem Abstracts No. 110:50943v (1989).
2
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issued after the effective date of the parent application . . . The Van de Water et al
teaching . . . is not requiréd to obviate the presented claims”). See the Supplemental
Examiner’s Answer, paper no. 27. Therefore, we shall treat this rejection as having
been withdrawn.

During oral argument counsel for appellants, Ellen Ciambrone Coletti, withdrew
the appeal with respect to claim 20. Appeal was also withdrawn with respect to claim
23 (which depends from claim 20) pursuant to a telephone cénversation with counsel
on February 16, 2000.

Accordingly, the appeal with respect to claims 20 and 23 is dismissed, and the:
only rejection remaining for our consideration is that of claims 21, 22, 24, 25 and 26
under 35 U.S.C. § 103 as unpatentable over Van Lommen (Examiner’'s Answer, page

4). For the reasons set forth below, we reverse the rejection. In addition, we raise

several issues for consideration on return of the application to the examining group.
DISCUSSION
Van Lommen discloses unresolved stereoisomeric mixtures of the
antihypertensive compound o, a’-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-
benzopyran-2-methanol] (compounds 84 and 87, column 21). The compound has four
chiral carbonﬁ, and ten possible stereoisomers. As acknowledged in the Brief (page 7)

and oral argument, compound 84 is an unresolved mixture of four of the ten isomers,

Petitioner
Exhibit 1002 - 198



Appeal No. 1996-2910

Application 07/825,488

designated RSSS, SRRR, RSRR and SRSS. At column 4, lines 40-58, Van Lommen
states that “[p]ure stereochemically isomeric forms of the compounds . . . - may be
obtained by the application of art-known procedures” and “[s]téreochemically isomeric
forms of the compounds . . . are naturally intended to be embraced within the scope of
the invention.”

Claim 25 is directed to “[a] composition consisting essentially of” the RSSS
stereoisomer of a,a’-[iminobismethylene]bis[B-fluoro-3,4-dihydro-2H-1-benzopyran-2-
methanol], while claim 26 is directed to “[a] pharmaceutical composition consisting
essentially of’ a combination of the RSSS stereoisomer and its enantiomer, SRRR.

The examiner’s statement of the rejection is as follows:

Van Lommen et al teach the claim designated compounds as old, well

known and in combination with various carriers and excipients as useful

for the claimed utility. This teaching includes all position isomers inherent

in the claimed compound. The skilled artisan would have known that

various isomers would exhibit biological activity at various levels. . . [T]he

skilled artisan would have seen optical isomer separation as a routine

procedure leading to the compounds claimed herein . . . such artisan

would have expected the various biological activity levels set forth herein.

It would follow therefore that the instant claims recite prima facie obvious

subject matter and are properly rejected under 35 USC 103. (Examiner’'s

Answer, page 4.)

For purposes of this appeal we accept, without deciding; that the examiner has

established a prima facie case of obviousness against claims 21, 22 and 24 through

26. Nevertheless, a conclusion of grimé facie obviousness does not end a patentability
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determination under 35 U.S.C. § 103. As stated in In re Hedges, 783 F.2d 1038, 1039,
228 USPQ 685, 686 (Fed. Cir. 1986):

If a prima facie case is made in the first instance, and if the applicant

comes forward with reasonable rebuttal, whether buttressed by

experiment, prior art references, or argument, the entire merits of the

matter are to be reweighed. (Citations omitted).

The Declaration of Raymond Xhonneux, filed January 24, 1992 under the
provisions of 37 CFR § 1.132, presents evidence supporting a conclusion that the
RSSS stereoisomer, unlike its enantiomer, SRRR, “only minimally affects blood
pressure when administered alone” but significantly “potentiates the antihypertensive
effects of the (SRRR)-compound, but not the bradycardiac affects [sic] of the (SRRR)-
compound.” See page 4 of the Declération. The examiner does not propose any
reason why a person having ordinary skill in the art would have expected the RSSS
stereoisomer to have such properties. Nor does the examiner contend that the
potentiating property, described ih the declaration, is insignificant. Therefore, we
reverse the rejection of the claims under 35 U.S.C. § 103 on the strength of appellants’
rebuttal evidence establishing that the claimed subject matter possesses unexpectedly
superior results.

OTHER'| E

As stated previously, the appealed claims were finally rejected under 35 U.S.C.

§§ 102 (a) and (b) (Paper no. 14, February 15, 1994). The claims were said to be
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described by Van Lommen, without clarification or explanation. On pages 6 through 9

of their Brief, appellan'ts argue that Van Lommen discloses only unresolved mixtures of
stereoisomers, and so does not anticipate the RSSS stereoisomer alone (claim 25), or

in combination with its enantiomer, SRRR (claim 26). The examiner was persuaded by
that argument, and both rejections were expressly withdrawn in the Examiner's Answer
(page 3). '

Inasmuch as the rejections under 35 U.S.C. §§ 102 (a) and (b) were entered and
withdrawn without meaningful explanation from t_he examiner, it is unclear on the record
(1) whether independent claim 25 was evaluated under the appropriate legal standards;
or (2) whether the scope of independent claim 26 was bropérly interpreted.

(1) Claim 25 is directed to a composition consisting essentially of the RSSS
stereoisomer of a,a’-[iminobismethylene]bis[6-flucro-3,4-dinydro-2H-1-benzopyran-2-
methanol] or a pharmaceutically acceptable acid addition salt thereof. Van Lommen
discloses compound 84, which has a bilaterally symmetrical structure identical to the
éompound of claim 25, but has the isomeric designation “AB” (column 21). As
explained in the paragraph bridging columns 4 and 5 of Van Lommen, “A” and “B”
specify the stereochemical configuration at the compound’s four chiral centers.
Because “A” corresponds to the RS or SR configuration, and “B” corresponds to the SS
or RR configuration, the “AB” designation indicates that compound 84 is an unresolved

mixture of four sterecisomers: RSSS, SRRR, RSRR and SRSS. Appellants’ argument
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at pages 7 through 9 of the Brief is consistent with this. Moreover, at column 4, lines
40-58, Van Lommen states that “[p]ure stereochemically isomeric forms of the
compounds . . . may be obtained by the application of art-known procedures” and “are
naturally in’;ended to be embraced within the scope of the invention.”

As stated in In re Schaumann, 572 F.2d 312, 315, 197VUSPQ 5, 8 (CCPA 1978),
a “fundamental question presented by this appeal is whether the disclosure of a
chemical genus may ever constitute a description of a specific compound falling within
the ambit of the genus.” That case involved a generic prior art disclosure embracing .
seven compounds. The court held that thé genus “embrace([d] a very limited number of
compounds closely related to one another in structure” and “led inevitably to the
conclusion that the reference provide[d] a description of those compounds just as

surely as if they were identified in the reference by name.” In re Schaumann, 572 F.2d

at 1316-17, 197 USPQ at 9. Under this reasoning, Van Lommen’s disclosure of
compound 84, together with its designation “AB,” appears to describe the individual
RSSS, SRRR, RSRR and SRSS stereoisomers “just as surely as if they were identified
in the reference by name.” On return of this application, the examiner should consider
whether a person having ordinary skill in the art would have envisioned each iﬁdividual
stereoisomer (RSSS, SRRR, RSRR, SRSS) in light of Van Lommen’s disclosure of
compound 84; and whether Van Lommen constitutes an enabling disclosure, i.e., puts

a person having ordinary skill in possession of each stereoisomer.
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Appellants, on the other hand, cite In re May, 574 F.2d 1082, 1090, 197 USPQ |
601, 607 (CCPA 1978) for the proposition that “the novelty of an optical isomer is not
negated by the prior art disclosure of its racemate.” According to appeliants, “a
reasonable interpretation of the holding in May et al. is that the disclosure in the prior
art of a base compound that has sterecisomeric configurations is not an anticipation of
particular stereoisomersvof that base compound.” See Appendix Il, accompanying
appellants’ main Brief, page 29, last paragraph.

On return of this application, we recommeﬁd that the examiner reevaluate the
patentability of claim 25 under 35 U.S.C. § 102 in Iig°ht of the Van Lommen reference,
the decisions in Schaumann and May, and the foregoing remarks.

(2) In making a patentability determination, “[a]nalysis begins with a key legal

question -- what is the invention claimed?” since “[c]laim interpretatién ... will normally

control the remainder of the decisional process,” Panduit Corp. v. Dennison Mfg. Co.,
810.F.2d 1561, 1567-68, 1 USPQ2d 1593, 1597 (Fed. Cir. 1987), cert. denied, 481
U.S. 1052 (1987).

Claim 26 is directed to a pharmacéutical composition “consisting essentially of’ a
pharmaceutically acceptable carrier and, as active ingredients, (a) the blood pressure
reducing SRRR stereoisomer of a,a’-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-
benzopyran-2-methanol] or a pharmaceutically acceptable acid addition salt thereof

and (b) its enantiomer, RSSS, or a pharmaceutically acceptable acid addition salt
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thereof; the RSSS stereoisomer being present in an amount capable of potentiating the
blood pressure lowering effect of the SRRR stereoisomer. It is well settled that “the

phrase ‘consisting essentially of limits the scope of a claim to the specified ingredients

and those that do not materially affect the basic and novel characteristic(s) of a
composition.” In re Herz, 537 F.2d 549, 551-52, 190 USPQ 461, 463 (CCPA 1976).
Here, a basic and novel characteristic of the pharmaceutical composition of claim 26 is
its blood pressure reducing or antihypertensive effect. Thus, claim 26 is open to
ingredients that do not materially éffecf its antihypertensive activity.

Van Lommen’s antihypertensive compound 84 is a mixture of four sterecisomers:
RSSS, SRRR, RSRR and SRSS. Because the RSRR and SRSS stereoisomers do not
materially affect blood pressure reducing or antihypertensive activity, it appears that
they are not excluded from the composition of claim 26. On return of the application,
we recommend that the examiner reevaluate the patentability of claim 26, and any
claims depending therefrom, under 35 U.S.C. § 102 in light of Van Lommen.
Specifically, the examiner should consider whether claim 26 “reads on” Van Lommen’s
compound 84 taking into account the appropriate principles of claim interpretation and

the foregoing remarks.
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It is axiomatic that one cannot patent what is old. If, on return of this application
to the examining group, the exafniner determines that any claim or claims are described
by Van Lommen within the meaning of 35 U.S.C. § 102, we emphasize that “[t]he
discovery of a new property or use of a previously known composition, even whén that
property and use are unobvious from the prior art, can not impart patentability to claims
to the known composition.” In re Spada, 911 F.2d 705, 708, 15 USPQ2d 1655, 1657
(Fed. Cir. 1990) (citations omitted). In other words, if the examiner determines that the
claimed subject matter is described by Van Lommen under 35 U.S.C. § 102, declaration
evidence establishing unexpectedly superior results would be unavailing to the
appellants. See In re Petering, 301 F.2d 676, 682, 133 USPQ 275, 280 (CCPA 1962)
(Even though appellants' claimed compound may exhibit antivftamin activity, a property
ot disclosed by Karrer, this. fact is not significant here because appellants' invention
as defined in these claims is described in the Karrer patent.). Emphasis original. Inre
Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990) (Withoui novelty,
evidence of unobviousness is superfluous.)

CONCLUSION

In conclusion, for the reasons set forth in the body of this opinion, the appeal

with respect to claims 20 and 23 is dismissed. The rejection of claims 21, 22 and 24

10
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through 26 under 35 U.S.C. § 103 as unpatentable over Van Lommen is reversed. In
addition, we raise several issues for consideration on return of this application to the
examining group.

REVERSED

| .//A)a»kbci'ﬂav

SHERMAN D. WINTERS
Administrative Patent Judge
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Robert L. Minier

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933-7003
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APPENDIX A

25. A composition consisting essentially of the compound
[2R,a8,2'S,a'S]-a,al- [iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-
1-benzopyran-2-methanol] having the formula:

SN e
LN Eﬂ-CH,:LlN-»CH,-‘CH

or a pharmaceutically acceptable acid addition salt thereof.

26. A pharmaceutical composition consisting essentially of a
"~ pharmaceutically acceptable carrier and, as active ingredients:

(a) the blood pressure reducing compound [2S,aR,2'R,a'R]-a,al-
[iminobismethylene]bis[6-fluoro-3,4- dihydro-2H-1-benzopyran-
2-methanol] having the formula:

13
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or a pharmaceutically acceptable acid addition salt thereof; and

(b) the compound [2R,aS,2'S,a'S]-a,a'-[iminobismethylene]bis
[6-fluoro -3,4-dihydro-2H- 1-benzopyran-2-methanol] having the formula:

N CH=CHy=NH-CH,~CH
.'4’,‘ R

or a pharmaceutically acceptable acid addition salt thereof,,

Compound (b) being present in an amount capable of potentiating the
blood pressure lowering effect of compound (a), above.

22. A method of treating hypertension in warm blooded animals in need of such

treatment which comprises administering to said warm blooded animals an
effective amount of the pharmaceutical composition of Claim 26.

14
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE g
S
Applicants :  Raymond M. Xhonneux et al.
Serial No. 1 07/825,488
Filed :  January 24, 1992
Title :  METHOD OF LOWERING THE BLOOD PRESSURE
Art Unit . 1205
Examiner :  R. Travers
I hereby ceréify that this correspondence is being deposited with the
United States Postal Service as first class mail in an envelope addressed
to: Commissioner of Patents, Washington, D.C. 20231 on
July 20, 2001
{Date of Deposit)
Ellen Ciambrone Coletti
(Name of applicant, assignee, or Reglstered Representative)
July 20, 2001
(Date of Signature)
Honorable Commissioner of Patents
Washington, D.C. 20231
AMENDMENT
Dear Sir:
Please amend the above-identified application as follows:
In the Claims: / / /
Please cancel claims 20, 23, 25 and 26.
Please add the following new claims:
-- 2/7 (New) A composition consisting of the compound [2R,aS,2'S,a'S]-a,a'-
D\ [iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1- benzopyran -2-methanol] having the
formula
OH OH
. |
o) |
/\’“ ol O CH-CH,-NH-CH,-CH °
) R S S s
F F ‘
— 2 | P
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or a pharmaceutically acceptable acid addition salt thereof.
/Z7 _
3}\ 28. (New) A pharmaceutical composition consisting of a pharmaceutically

acceptable carrier and, as active ingredients:

(a) the blood pressure reducing compound [2S,aR, 2'R,a'R]-a,0'-
[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol] having the

formula:
— OH OH
|
o ]
9] CH-CH»-NH-CH,-CH
/\/AW S R 2 2 R
F

/or a pharmaceutically acceptable acid addition salt thereof; and

(b) the compound [2R,aS,2'S,'S]-a,a'-[iminobismethylene]bis[6-fluoro-3,4-
dihydro-2H-1-benzopyran-2-methanol] having the formula:

‘ OH OH
— .
! ‘ OQQ\‘ o) | | o)
) CH-CH,-NH-CH,-CH
R S S s

F - F
/ or a pharmaceutically acceptable acid addition salt thereof.

/'72§ (New) A composition according to claim /28 ‘wherein compound (b) is present in

an amount capable of potentiating the activity of the blood pressure reducing compound (a). -

f The following claims have been amended:

g
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! 2.1/ A composition according to claim ;9 wherein the molar ratio of the compounds

(2) and (b) is about 1:1.

,\9 22 A method of treating hypertension in warm blooded animals in need of such
treatment which comprises administering to said warm blooded animals an effective amount

of the pharmaceutical composition of claim 28.

ol D
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REMARKS/ARGUMENTS

Applicants hereby request that claims 20, 23, 25 and 26 be canceled, claims 21 and 22 be
amended and new claims 27-29 be added. Upon entry of this Amendment, the claims pending

and under consideration are claims 21-22, 24 and 27-29.

Applicants respectfully submit that new claims 27, 28 and 29 do not introduce new
matter. Support for new claims 27, 28 and 29 can be found throughout the specification, for
example, at page 1, lines 24-25 and page 5, lines 27-30 and at original claim 4.

Attached hereto is a marked-up version of the changes made to the claims by the current
amendment. The attached page(s) is/are captioned “Version with markings to show changes

made”.

Applicants’ attorney wishes to thank the Examiner for the courtesies extended during an
interview in the captioned application held on July 17, 2001 in which Ms. Barbara Emst and Ms.
Shelly Monteleone (attorneys representing Mylan Labs) attended. During the interview, this

Amendment as well as accompanying Declaration of Alain Dupont' were discussed.

A Decision on Appeal was rendered in the captioned application and mailed March 14,
2000 (“Decision”) in which the appeal with respect to claims 20 and 23 is dismissed and the
rejection of claims 21, 22 and 24 through 26 under 35 U.S.C. § 103 as unpatentable over Van

Lommen is reversed.

With respect to the reversal of the rejection of the claims under 35 U.S.C. § 103, the

Decision reads in part :

The Declaration of Raymond Xhonneux, filed January 24, 1992 under the
provisions of 37 CFR § 1.132, presents evidence supporting a conclusion that the
RSSS stereoisomer, unlike its enantiomer, SRRR, “only minimally affects blood
pressure when administered alone” but significantly “potentiates the

* A faxed executed copy is attached. The original will be filed upon receipt of same.
-4 -
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antihypertensive effects of the (SRRR)-compound, but not the bradycardiac
affects [sic] of the (SRRR)-compound.” See page 4 of the Declaration. The
examiner does not propose any reason why a person having ordinary skill in the
art would have expected the RSSS stereoisomer to have such properties. Nor
does the examiner contend that the potentiating property, described in the
declaration, is insignificant. Therefore, we reverse the rejection of the claims
under 35 U.S.C. § 103 on the strength of appellants’ rebuttal evidence
establishing that the claimed subject matter possesses unexpectedly superior
results.

Subsequent to the Decision, Applicants attorney became aware of two articles
(Lacourciére et al., J. Cardiovasc. Pharmacol. 25 (4):619-624 (1995) and Van Nueten & De
Cree, Cardiovasc. Drugs Ther. 12:339-344 (1998) relating to blood pressure lowering effects in
man of nebivolol (racemic mixture of the d-(or SRRR) enantiomer and the 1- (or RSSS)

enantiomer) and its d-and 1- enantiomers.

These articles are summarized in the Declaration of Alain Gilbert Dupont dated July 20,
2001, (“Dupont Declaration™) (copies of articles referred to in the Dupont Declaration are

attached thereto) as follows:

Lacourciére et al. (J. Cardiovasc. Pharmacol. 25 (4):619-624; 1995) assessed the
comparative antihypertensive efficacy of 4 weeks of treatment with 5 mg nebivolol
and 2.5 mg of the d-enantiomer in 30 patients with mild to moderate hypertension
following a double-blind cross-over design. Unlike the animal studies with SHRs
[spontaneously hypertensive rats] referred to in the Xhonneux Declaration, the results
showed similar reductions in blood pressure with the two treatments.

Van Nueten & De Cree, Cardiovasc. Drugs Ther. 12:339-344; (1998) it was shown
that the beta-blocking activity of nebivolol resides in the d-enantiomer and that the I-
enantiomer did not differ from placebo in its lack of effect on exercise-induced
tachycardia and increases in systolic blood pressure. Nebivolol tended to reduce
exercise-induced systolic blood pressure at peak plasma levels more than the d-
enantiomer alone (mean values : -13.6 versus -9.7 mmHg) but the difference was not
significant. :

With respect to the data presented in these articles and the Xhonneux Declaration, the

Dupont Declaration states:

The failure to show superiority with respect to reduction in blood pressure of
nebivolol over the d-enantiomer in this small short term trial [reported in
Lacourciere] does not however mean that the two treatments are equivalent.
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Although different from the results obtained with nebivolol in spontaneously
hypertensive rats as presented in the Xhonneux Declaration, this small trial
[reported in Van Nueten & DeCree] in healthy normotensive volunteers was
not designed to answer questions regarding the possible potentiation of the
blood pressure lowering effect of the l-enantiomer on the d-enantiomer.

The Dupont Declaration also states that on the basis of other studies, the 1-enantiomer
possesses unique properties, alone and in combination with the d-enantiomer.

Claims 25 and 26 under appeal are directed to:
25. A composition consisting essentially of the compound [2R,a8S,2'S, a'S]- a,a'-

[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol]
having the formula:

OH

: OH ‘
[ |
Ji:[j/ A m
‘ R S S
S
F F

or a pharmaceutically acceptable acid addition salt thereof.

26. A pharmaceutical composition consisting essentially of a pharmaceutically
acceptable carrier and, as active ingredients:

(a) the blood pressure reducing compound [2S, aR,2'R, a'R] ]- at,c'-

[iminobismethylene]bis[6-fluoro-3,4-dihydro-2 H-1-benzopyran-2-methanol]
having the formula: :

. OH OIH :
-
© CH-CH,-NH-CH,-CH ©
s R R R
F F

or a pharmaceutically acceptable acid addition salt thereof; and

(b) the compound [2R, aS,2'S, o'S] ]- o,a'-[iminobismethylene]bis[6-fluoro-3,4-
dihyro-2H-1-benzopyran-2-methanol] having the formula:

Petitioner

Exhibit 1002 - 215



Serial No. 07/825,488
OH OH

| |
CH-CH,-NH-CH,-CH
R S S s

or a pharmaceutically acceptable acid addition salt thereof,

Compound (b) being present in an amount capable of potentiating the blood
pressure lowering effect of compound (a), above.

Applicants note that compound (a) in the pending claims refers to the SRRR (or d-)
enantiomer referred to in the Dupont Declaration and compound (b) of the pending claims refers

to the RSSS (or 1-) enantiomer in the Dupont Doclaraﬁon.

Applicants request that claims 25 and 26 be canceled and replaced with new claims 27,
28 and 29, which do not recite with respect to “previous” claim 26 that compound (b) is “
present in an amount capable of potentiating the blood pressure lowering effect of compound
(a), above.” In addition, applicants note that new claims 27, 28 and 29 are directed to
compositions “consisting of”, as active ingredients, the identified compounds and do not recite

the term “‘consisting essentially of” which is present in claims 25 and 26.

Claims 25 and 26 (and claims dependent thereon) were rejected under 35 USC § 103
as unpatentable over Van Lommen. As set forth above, the Decision of the Board reversed the
rejection under 35 USC 103”on the strength of appellants’ rebuttal evidence establishing that the

claimed subject matter possesses unexpectedly superior results.”

Applicants respectfully submit that the claims, as amended, are patentable over Van
Lommen.

Applicants submit that neither a composition consisting of the RSSS enantiomer, nor a
composition consisting of the RSSS enantiomer and its enantiomer the SRRR enantiomer, are

disclosed in Van Lommen et al. Van Lommen discloses the base compound, as an undefined

D
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mixture of stereoisomers, as compound Nos. 84 (designated as “AB”) and 87 (designated as
“AA”), shown in the table in Col. 21 of the patent. There is no way that one can determine from
the teachings of the patent the specific stereoisomeric configurations of Van Lommen et al’s

compound Nos. 84 and 87, as will be explained below.

At col. 4, lines 59 et seq., in referring to the two intermediates used to prepare the final
compounds, each [intermediate] of which forms half the final compound, the patentees disclose
that “...it is conventionally agreed to designate the stereochemically isomeric form [of the
intermediate] which is first isolated as ‘A’ and the second as ‘B’, without further reference to the
actual stereochemical configuration.” With respect to Van Lommen’s preferred compound,
o,0'-[iminobismethylene]bis[3,4-dihydro-2 H- -'1 -benzopyran-2-methanol], the  patentees
disclose that ... it has experimentally been determined that the “A” form corresponds with
the RS or SR configuration at the chiral centers 1 and 2 or 3 and 4 while the ‘B’ form
corresponds with the SS or RR configuration at the said chiral centers.” Thus “A” means RS

or SR or both RS and SR, and “B” means SS_ or RR or both SS and RR.

Employing these definitions wherein A = RS or SR or both, and B = SS or RR or
both, Van Lommen’s Compound' 84, designated as “AB”, is an undefined mixture of the
RSRR, RSSS, SRSS and SRRR isomers, and Compound 87, designated as “AA”, is an
undefined mixture of the RSRS, RSSR, and SRRS isomers.

From the above discussion, it is clear that the cited Van Lommen et al. patent
discloses neither a composition consisting of the RSSS enantiomer of the base compound, nor

a composition consisting of the RSSS and SRRR enantiomers.

Attention is directed to the Dupont Declaration, a copy of which is enclosed herewith in
which the declarant concludes that:

Nebivolol is the racemic mixture of two enantomers and can be classified as a “third
generation” or “vasodilating” beta blocker with beneficial effects on systolic and diastolic
cardiac performance. The drug combines highly selective beta —1 receptor blockade, mediated
by the d-enantiomer, with vasodilation via stimulation of endothelial NO release which is
mediated in part by the d-enantiomer but mainly by the l-enantiomer. Overall the data indicate,

-8-
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as clearly shown in some of the studies (e.g.Stoleru et al), that the .combination of both
enantiomers is required to produce nebivolol’s unique pharmacodynamic profile.
Applicants submit that the Dupont Declaration evidences the unexpected properties of

the claimed subject matter, that is the composition of claims 27 and 28.

In further support of the patentability of the claimed subject matter over VanLommen,
Applicants direct attention to the declaration of Petrus Pauwels, dated January 17,1992,
(“Pauwels Declaration”) of record in the captioned application. In the Pauwels Declaration the
declarant states that
“research results not reported in the present article show that the unusual pharmacological
profile of nebivolol which differs from other classical B-adrenergic blockers, cannot be
attributed to the d-enantiomer(SRRR) alone. The peculiar, advantageous properties of nebivolol
such as improved left ventricular function, reduction in systemic vascular resistance and related
increased car%diac output (i.e. positive inotropy) and the immediate reduction in blood pressure

which are obtained after administration of nebivolol are mediated by the l-enantiomer”

For the foregoing reasons, Applicants respectfully submit that new claims 27, 28 and 29

(and claims dependent thereon) are patentable over Van Lommen.

Applicants respectfully request that the proposed amendments be entered and that a

timely Notice of Allowance be issued in this case.
Respectfully submitted,

Ellen Ciambrone Coletti
Reg. No. 34,140

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933-7003
(732) 524-2359

Dated: July 20, 2001

D
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In re application of )
Raymond Mathieu Xhonneux et al. ) Examiner Russell Travers
Serial No. 07/825488 )

filed January 24, 1992

) Group 120-Art Unit 1205
for METHOD OF LOWERING THE BLOOD PRESSURE )

DECLARATION

I, Alain Gilbert Dupont, a citizen of Belgium residing at Boslaan 14A, 2820
Bonheiden,Belgium, make the following declaration :

1. Iam amedical doctor, specialist in internal medicine, Ph.D. in Pharmacology .

professor and Head of Clinical Pharmacology and Pharmacotherapy at the Vrije
Universiteit Brussel, and also responsible for the Hypertension Unit at the
University Hospital; I was at Janssen Research Foundation (in combination with

a part-time activity at the Vrije Universiteit Brussel) from November 1991 till
end February 2000, as Director of Clinical Scientific Affairs.

I am the author or co-author of many publications in the fields of
pharmacology, clinical pharmacology and hypertension.

I have read the abave-mentioned patent application, the declaration by P.

Pauwels of January 17, 1992 and the declaration of R. Xhonneux of January
16, 1992 and ] fully understand the contents thereof.

4. In the following sections, I will review the published literature conceming

nebivolol and its d- and l-enantiomers in addition to some hjtherto
unpublished reports.
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5. In-virro Pharmacology

- Nebivolol is a racemic mixture of two enantiomers of the following formula:

OH OH o
0O | | h
CH-CHZ-NH-CHZ-CH
R
F F
OH OH
o i 1 o
CH-CHy-NH-CHa-CH
R . R R
S
F F

The d-enantiomer is a potent and highly selective beta-1 receptor antagonist,
whilst the l-enantiomer has mtgclx ].éss (about 100 times less) affinity for the beta-1
receptor (Pauwels et al., Molecular Pharmacology 34:843-851;1988). |

A number of features discriminates nebivolol from “classical” beta-blockers.

As is mentioned on page 849, second column in the paragraph entitled “Mode of
action of nebivolol as antihypertensive agent” : “Recent observations have
revealed that the particular haemodynamic profile is specifically obtained with
nebivolol, whereas the Bl-gdrenergic active [d-)enantiomer R 67 138 (S.R, R, R)
showed the activities of a typical B-adrenergic blocker. Hence, the properties of
nebivolol apparently resulted from the combined activities of the two

enantiomers”.
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- In the Declaration of Jantary 17, 1992, P. Pauwels further clarifies this point as
follows : “Indeed, research results not reported in the present article show the: the
unusual pharmacelogica! profile of nebivolol which differs from other classical
B-adrenergic blockers, cannot be auributed to the d-enantiomer (SRRR) alone.
The pecaliar. advantageous preperties of nebivolol such as improved left
ventricular funztion, reduction in systemic vascular resistance, and related
increased cardiac output {i.e. positive tnotropy) and the imrnediate reduction in
blood pressure which are ebtained after administration of nebivolol are mediated

by the l-emantiomer’.
6. Non-clirical Pharmacology

- An in vivo study in anasthelized dogs showed that the d-enantiomer has a similar
cacdievascular profile 10 atenoiol..i.e. reduction in stroke volume and in cardiac

ourput. Whilst atenclol negativeiv infinenced the vagables refated to left

ventricular performance. nebivisiol did not affect these variables, except at the two - -
highes: doses agrninistered (0.16 and 0.63 mg.kg i.v.). However, at the lower & teo
median doses (0.0625-0 04 mg.kg” i.~.) nebivolol uncxpectedly did pot reduce role Né;
cardiac output, and did not incrcase systeinic resiswance. These effects can be

explained by the presence of the l-enantjomer, as this alone improved cardiac

cutput and reduced systemic vascular resistance (Van de Water et al., Eur. J.

Pharmacol 156: 95-103; 1988).

- In conirast to “classical” betu-blockers, nebivols] reduced both systolic

(- 26.9%) and diastolic (- 20%) blood pressure acutely in spontaneously
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hypertensive rats (SHRs). These effects were more prominent than those obsefved
with atenolo] and pindolol which did not reduce diastolic blood pressure but
caused only a slight, significant, and consistent decrease in systolic blood pressure
(- 8.7% and - 6%, respectively) (Van de Water et al., J. Cardiovasc. Pharmacol.

11:552; 1988).

The d-enantiomer reduced heart rate (a measure of beta-1 antagonism) to the same
extent as nebivolol but its blood pressure lowering potential was less. The
]-enantiomer alone had no major effect on diastolic blood pressure in the lower
dose range (0.63 -5 mgkg'). At 2.5 and 5 mg.kg'l l-nebivolol slightly but
significantly decreased the systolic blood pressure, whereas the heart rate was
significantly reduced after 5 mg.kg"'. These results can be explained by
postulating a potentiating effect by the l-enantiomer on the blood pressure
lowering effect of the d-enantiomer (Xhonneux et al., Eur. J. Pharmacol. 181:

261-265; 1990).

The results shown graphically in Figures 3A and C on page 264, were represented
numerically (median values and 95% confidence limits) in Tables 1 and 2 of
paragraph 4 in the Declaration of R. M. Xhonneux of January 16, 1992

(*“Xhonneux Declaration™).

- The observation that nebivolol can reduce blood pressure acutely without
compromising heart function differentiates it from “claﬁsical“ beta-blockers and
suggests that the l-enantiomer, which appears to be necessary for this profile, may
have a vasodilator activity. This hypothesis was confirmned by Prof. Vanhoutte's

group (Gao et al., J. Cardiovasc. Pharmacol. 17:964-969; 1991). These authors '

NJ. 471
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abserved in an in virro study that nebivolol incuced a dose-dependent relaxation
af pre-contracted canine coronary arteries. The effect was inhibited by either
removal of the endotheiium cr addiuon of nitro-L-arginine. an inhibitor of nitric
oxide synthase, suggesting that this vasodilator response was mediated via the
L-armnine-NO pathway. Further experiments with the two enantiomers separately
indicated that the l-enantiomer was more potznt than the d-enantiomer, and as
potent as neovolol, in inducing and potentiating endochel:um-dependent vascular
relaxation (Gao eral., J. Cardiovasc. Phammacol. 17:964-96§: 1991).

Taken together, these swdies songly suggesi that in addition tobeing a selective
beta 1-blocker. which is relaied io the presence of the d-enantiomer. nebivolal

also reduces peripheral vascular resistance.
7. Blood pressure (awerning effects in man

- Lacourciére =t a). (J. Cardinvasc. Pharmacol. 25 (4):619-624: 1995) assessed the
comparative anuhypenensive efficacy of 4 weeks of trearment with § mg
nebivolo! and 2.5 mg of the d-enantiomer in 30 pétients with rild :6 mcderate
hypertension following a double-blind cross-gver design. Unlike the animal
stucies with SHRs referred to in Xhonnaux, (e resuits showed similar reductions
in bloed pressure with the two treatments. The failure to s}')_ow superiority with 1/
Tespect to reduction in bload pressuce of netivolo! over the d-nantiomer in this
small short tesm irial does not however mean that the two treatments are
equivalen:. Although cardiac funcrion has not been assessed in the study. tﬁe
4 o
authors’ op:nion, the possibility that cardiac function ynay have improved by

. . Po. ! -
nebivolol is not excluded. Additianally, they th.in%hat their “'resu’ts cast doubt on
- - P .. A -l

- -

VR T ) I3 L. 2 . —r A
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the clinical relevance of findings made in anesthesized animals (however, note
that Van de Water studied awake SHRs), in vitro with ring preparations of dog
coronary arieries and in hemodynamic studies in human volunteers”™.
It is likely that the trial had insufficient assay sensitivity, that is, the tria) had not
enough power due to the limited number of patients o detect a potentiating effect
of the l-enantiomer as observed in the animal studies ;nentionecl above.
Other available trials in hypertensive batients beside the study discussed above in
this section, for example, Breuel, Report — Double-blind placebo controlled phase
II study of dl-nebivolol and its d- and I-enantiomers in patients with mild to
moderate hyperension (AFB Study no 05/0454-90, dated Pebruary 2, 1993) and
Van Bortel, Effect of nebivolol and its enantiomers in hypertensive patients.
Comparison with placebo and atenolol. (Clinical research report, NEB-INT-4) did
~ not show a difference between nebivolol and the d-enantiomer on blood pressure

reduction. These pilot studies lacked sufficient trial sensitivity Lo answer that

queston.

- In a small trial in healthy volunieers (Van Nueten & De Cree, Cardiovasc. Drugs
Ther. 12:339-344; 1998) it was shown that the beta-blocking activity of nebivolol
resides in the d—enantiorﬁcr and that the l-enantiomer did not differ from placebo
in its lack of effect on exercise-induced tachycardia and increases in systolic blood
pressure. Nebivolo) tended to reduce exercise-induced systolic blood pressure at
peak plasma levels more than the d-enantiomer alone (mean values : -13.6 versus
-9.7 mmHg) but the difference was not significant. Although different from the
Tresults obtained with nebivolol in spontanecusly hypertensive rats as presented in

the Xhonneux Declaration, this small tral in healthy normotensive volunteers was
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not designed to answer questions regarding the possible potentiation of the blood

pressure lowering cffect of the )-enantiomer on the d-enantiomer.

- Another study in healthy male volunteers (De Meirleir, Cardiovascular and
metabolic effect of d-, 1- and dl-nebivolol) also did not sh'ow a difference between
nebivolol and the d-enantiomer on exercise induced tachycardia (a measure of

beta-1 antagonism).

In summary, there are no adequate clinical trials available that address the
question whether the presence of the l-enantiomer can potentiate the blood
pressure lowering effect of the d-enantiomer in patients with hypertension as can

be expected based on the animal data.
8. Clinical Pharmacology/ Haemodynamic studies

Several human pharmacology studies confirm that nebivolol in addition Lo being
a highly selective beta-1 receptor antagonist also displays endothelium-dependent

vasorelaxant effects and beneficial effects on cardiac performance.

- Studies usjng venous acclusion plethysmography during brachial artery infusion
in healthy volunteers have clearly shown that nebivolol dilates the human forearm
vasculature via an L-arginine/NO dependent mechanism, an effect which was not
seen with atenolol (Cockerofi et al., J. Pharmac. Exp. Ther. 274:1067-1071;
1995). This vasodilator response was also observed with the individual
enantiomers (the l-enantiomer wa$ slightly more potent than the d-cnanﬁomer). In

a further trial with nebivolol only, the same group alsa confirmed this NO

Petitioner
Exhibit 1002 - 225



13:36 PQTENT‘EPF}RTMENT + 88883622138 NO. 471

dependent vasadilator response in hypertensive patients (Dawes et al., Br. J. Clin.

Pharmacol. 48:460-463; 1999).

- Bowman et al (Br. J. Clin. Pharm. 38:199-204; 1994) further demonstrated that
nebivolol had NQ dependent and dose-dependent venodilator effects after local

infusion into a superficial hand vein in healthy volunteers.

- Himmelmann et al. (Bur. J. Clin. Pharmacol. 51:259-264; 1996) observed in a
venous plethysmography study that oral nebivolol (5 mg) reduced total peripheral

resistance at steady state in patients with hypertension.

- Stoleru et al. (J. Cardiovasc. Pharmacol. 22:183-190; 1993‘) studied the effect of
the d- and l-enantiomers by means of left ventricular angiography and compared
the effects of these enantiomers with those of intravenously administered
nebivolol and of atenolol of a previously conducted study. Both studies were
double blind and had identical design, inclusion criteria and methods. This
invasive study was carried out in patients with ischemic heart disecase whohadto
undergo heart catheterisation for diagnostic reasons. Atenolol -as expected from a
beta-blocker- reduced ejection fraction and cardiac output, whilst with nebivolol
the ejection fraction increased and the cardiac output remained unchanged despite
the decrease in heart rate, reflecling an improved cardiac performance. Moreover,
nebivolol -but not atenolol- resulted in a significant downward shift of the left
ventricular pressure-volume curve. This reflects an improved left ventricular
distensibility and an improvement in left ventricular diastolic function. These
studies indicated that both the d- and the l-enantiomers must be given in

combination in order to observe this marked improvements in left ventricular

Petitioner
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systolic and diastolic function and cardjac performance. The authors hypothesize
that the effects of nebivolol are the result of three actions: beta-blockade, effect on
vascular endothelium and perhaps some effect on cardiac endothelium (see page
189). This beneficial effect on cardiac functjon of nebivolol is likely to be due not
only to its peripheral vascular (arterial and venous dilator) effects, but also to
more direct effects on heart funciion via stimulation of endocardial NO

production.

- In a comparative trial in patients with ischemic left ventricular dysfunction,
nebivolol and atenolol improved left ventricular systoh"c function, but only
ncbivolol produced a downward shift of the pressure-volume relationship dunng
early diastolic filling, indicative of an improvement in diastolic distensibility

(Rousseau et al., J. Card. Fail 2:15-23, 1996).

- In a comparative study with invasive monitoring of cardiac haemodynamics
(Swan-Ganz catheter) in patients who had undergone cardiac bypass surgery,
atenolol reduced stroke volume, slowed heart rate and reduced cardiac output and
ejection fraction, as expected, and increased peripheral resistance. ‘With nebivolol
these parameters were not adversely affected : despite a reduction in heart rate, the
cardiac output remained unchanged, stroke index and ejection fraction incrgased
and the systemic vascular resistance index decreased. Right Ventricular Ejection
Fraction decreased significantly versus baseline in the atenolol group but not in
the nebivalol group. Differences between the two treatment groups at end point
were not significant. (Goldstein et al., J. Cardiovasc. Pharmacol. 22:253-258;
1993). In a subsequent similar study in a Jimited number of patients, the same

authors compared nebivalol with the 1- and d-enantiomers (Goldstein,
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Postoperative haemodynamic effects of racemic nebivolol compared to d- and 1-
nebivolol in patients with coronary artery bypass grafting. Trial No NEB-BEL-42)
following a parallel group design. Except for stroke index, which was
significantly higher after 6 hours with nebivolol than with the d-enantiomer,
changes from baseline did not statistically differ berween groups for most
hﬂemodynamic parameters (cardiac output, peripheral resistance); this could be

related to the pronounced differences between groups observed at baseline.

- Wisenbaugh et al. (J. Am. Coll. Cardio]. 21:1094-1100; 1993) examined the
long-term (3 month) effects of nebivolol on cardiac performance in patients with
dilated cardiomyopathy using invasive haemodynamic measuremenis. They
concluded that nebivolol improved stroke volume, ejection fraction and left

ventricular end-diastolic pressure by improving systolic contractile performance.

- The favourable effects on cardiac performance of nebivolol which were clearly
demonstrated in the invasive haemodynamic swudies discussed above, had been
suggested in a series of earlier studies using systolic time intervals and
equilibrium radionuclide angiocardiography, as reviewed by De Cree et al. (Acta
Antwerpiensa 6:2-21; 1989). Although the technique of systolic time intervals has
a number of limitations compared to the invasive, “gold standard” methods vsed
later on by Stoleru et al., Goldstein et al., Rousseau et al., and Wisenbaugh et al.
(see above), the results of these systolic time interval studies were very
reproducible and lent support to the invasive data generated in later studies. The
results of the sysialic time interval studies were validated in the same trial by

equilibrium radionuclide angiocardiography studies.

10
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In summary. the clinical pharmacalogy studies have cenfirmed that nebivaloi is a
selective beta-1 blocker also in man. This effect is mediated by the d-enantorner
since the l-enantomer does not display any relevant bera-blocking actvity. In
addition, nebivolol clearly displays arerial and venous vasodilating properdes,
which are mediated by the L-arginine-NO pathway, and has beneficial effects on
cardiac performance differentiating it from “classical” beta-blockers such as

atenolol.
9. Caonclusion ‘ -

Nebivolo! is the racemic mixmure of two enantiomers and can be classified as a
“third generation”or “vasodilsting” bara blocker with beneficiel effacts on systolic
&nd diastolic cardiac performance. The drug combines highly selective beta-1
1 plockade, madiated by the é-cnantiomer, with vasodilation via et icaf o

129 fkhy—' L. ‘¥427‘444~«¢.- A O 7hlb4awbv~\:7
stinhation-ef erdothehal- NG release which is mediared in part by the d-

) /07
enargomer but manly by the J-enantiomer. Overall the data indicate, as clearly 7-"“/ 4

shown in some of the studies (e.g, Stoleru ct al.), that the combinaton of both

enantiomers is required 0 produce nebivolol’s unique pharmacodynamic profile.

10. Ifinally declare that all statements herein of my own knowledge ae true and
that all stawenients made on informarinn and beliaf are beiicved to be true; and
Further thar these statements were made with the knowledge that willful faise

statements and the like so made are punishable by fine or iraprisonment. or bous,

11
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under section 1001 of Title 18 of the United States Code and such willful false
statements may jeopardize the validity of the application or any parent issumg

thereon.

.
Signec, this 22 day of July 2001.

Alain G. Dupont

12
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US JAB 775

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of ' )
Raymond Mathieu Xhonneux et al. ) Examiner Russell Travers
Serial No. 07/825488 )
filed January 24, 1992 ) Group 120-Art Unit 1205

for METHOD OF LOWERING THE BLOOD PRESSURE )

DECLARATION

I, Alain Gilbert Dupont, a citizen of Belgium residing at Boslaan 14A, 2820
Bonheiden,Belgium, make the following declaration :

1. Iam a medical doctor, specialist in internal medicine, Ph.D. in Pharmacology ,
professor and Head of Clinical Pharmacology and Pharmacotherapy at the Vrije
Universiteit Brussel, and also responsible for the Hypertension Unit at the
University Hospital; I was at Janssen Research Foundation (in combination
with a part-time activity at the Vrije Universiteit Brussel) from November 1991
till end February 2000, as Director of Clinical Scientific Affairs.

2. I am the author or co-author of many publications in the fields of
pharmacology, clinical pharmacology and hypertension.

3. I have read the above-mentioned patent application, the declaration by P.
Pauwels of January 17, 1992 and the declaration of R. Xhonneux of January
16, 1992 and I fully understand the contents thereof.

4. In the following sections, I will review the published literature concerning
nebivolol and its d- and l-enantiomers in addition to some hitherto
unpublished reports.
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5. In-vitro Pharmacology

- Nebivolol is a racemic mixture of two enantiomers of the following formula:

OH OH °
0 CH-CH,-NH-CH,-CH
S S S
R
F F
OH OH
o | | O
CH-CHy-NH-CH,-CH
R R R
s
E F

The d-enantiomer is a potent and highly selective beta-1 receptor antagonist,
whilst the 1-enantiomer has much less (about 100 times less) affinity for the beta-1
receptor (Pauwels et al_., Molecular Pharmacology 34:843-851;1988).

A number of features discriminates nebivolol from “classical” beta-blockers.

As is mentioned on page 849, second column in the paragraph entitled “Mode of
action of nebivolol as antihypertensive agent” : “Recent observations have
revealed that the particular haemodynamic profile is specifically obtained with
nebivolol, whereas the B1-adrenergic active [d-]enantiomer R 67 138 (S, R, R, R)
showed the activities of a typical B-adrenergic blocker. Hence, the properties of
nebivolol apparently resulted from the combined activities of the two

enantiomers”.
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- In the Declaration of January 17, 1992, P. Pauwels further clarifies this point as
follows : “Indeed, research results not reported in the present article show that the
unusual pharmacological profile of nebivolol which differs from other classical
B-adrenergic blockers, cannot be attributed to the d-enantiomer (SRRR) alone.
The peculiar, advantageous properties of nebivolol such as improved left
ventricular function, reduction in systemic vascular resistance, and related
increased cardiac output (i.e. positive inotropy) and the immediate reduction in
blood pressure which are obtained after administration of nebivolol are mediated

by the l-enantiomer”.
6. Non-clinical Pharmacology

- An in vivo study in anesthetized dogs showed that the d-enantiomer has a similar
cardiovascular profile to atenolol, i.e. reduction in stroke volume and in cardiac
output. Whilst atenolol negatively influenced the variables related to left
ventricular performance, nebivolol did not affect these variables, except at the two
highest doses administered (0.16 and 0.63 mg.kg™" i.v.). ‘However, at the lower to
median doses (0.0025-0.04 mg.kg™ i.v.) nebivolol unexpectedly did not reduce
cardiac output, and did not increase systemic resistance. These effects can be
explained by the presence of the l-enantiomer, as this alone improved cardiac
output and reduced systemic vascular resistance (Van de Water et al., Eur. J.

Pharmacol. 156: 95-103; 1988).

- In contrast to “classical” beta-blockers, nebivolol reduced both systolic
(- 26.9%) and diastolic (- 20%) blood pressure acutely in spontaneously

hypertensive rats (SHRs). These effects were more prominent than those observed
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with atenolol and pindolol which did not reduce diastolic blood pressure but
caused only a slight, significant, and consistent decrease in systolic blood pressure

(- 8.7% and - 6%, respectively) (Van de Water et al., J. Cardiovasc. Pharmacol.

11:552; 1988).

The d-enaniiomer reduced heart rate (a measure of beta-1 antagonism) to the same
extent as nebivolol but its blood pressure lowering potential was less. The
l-enantiomer alone had no major effect on diastolic blood pressure in the lower
dose range (0.63 — 5 mg.kg™"). At 2.5 and 5 mg.kg" l-nebivolol slightly but
significantly decreased the systolic blood pressure, whereas the heart rate was
significantly reduced after 5 mg.kg". These results can be explained by
postulating a potentiating effect by the l-enantiomer on the blood pressure
lowering effect of the d-enantiomer (Xhonneux et al., Eur. J. Pharmacol. 181:

261-265; 1990).

The results shown graphically in Figures 3A and C on page 264, were represented
numerically (median values and 95% confidence limits) in Tables 1 and 2 of
paragraph 4 in the Declaration of R. M. Xhonneux of January 16, 1992

(“Xhonneux Declaration™).

- The observation that nebivolol can reduce blood pressure acutely without
compromising heart function differentiates it from “classical” beta-blockers and
suggests that the l-enantiomer, which appears to be necessary for this profile, may
have a vasodilator activity. This hypothesis was confirmed by Prof. Vanhoutte’s
group (Gao et al., J. Cardiovasc. Pharmacol. 17:964-969; 1991). These authors

observed in an in vitro study that nebivolol induced a dose-dependent relaxation
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of pre-contracted canine coronary arteries. The effect was inhibited by either
removal of the endothelium or addition of nitro-L-arginine, an inhibitor of nitric
oxide synthase, suggesting that this vasodilator response was mediated via the
L-arginine-NO pathway. Further experiments with the two enantiomers separately
indicated that the l-enantiomer was more potent than the d-enantiomer, and as
potent as nebivolol, in inducing and potentiating endothelium-dependent vascular
relaxation (Gao et al., J. Cardiovasc. Pharmacol. 17:964-969; 1991).

Taken together, these studies strongly suggest that in addition to being a selective
beta 1-blocker, which is related to the presence of the d-enantiomer, nebivolol

also reduces peripheral vascular resistance.
7. Blood pressure lowering effects in man

- Lacourciére et al. (J. Cardiovasc. Pharmacol. 25 (4):619-624; 1995) assessed the
comparative antihypertensive efficacy of 4 weeks of treatment with 5 mg
nebivolol and 2.5 mg of the d-enantiomer in 30 patients with mild to moderate
hypertension following a double-blind cross-over design. Unlike the animal
studies with SHRs referred to in Xhonneux, the results showed similar reductions
in blood pressure with the two treatments. The failure to show superiority with
respect to reduction in blood pressure of nebivolol over the d-enantiomer in this
small short term trial does not however mean that the two treatments are
equivalent. Although cardiac function has not been assessed in the study, in the
authors’ opinion, the possibility that cardiac function may have improved by
nebivolol is not excluded. Additionally, they think that their “results cast doubt on
the clinical relevance of findings made in anesthesized animals [however, note

that Van de Water studied awake SHRs), in vitro with ring preparations of dog
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coronary arteries and in hemodynamic studies in human volunteers”.

It is likely that the trial had insufficient assay sensitivity, that is, the trial had not
enough power due to the limited number of patients to detect a potentiating effect
of the l-enantiomer as observed in the animal studies mentioned above.

Other available trials in hypertensive patients beside the study discussed above in
this section, for example, Breuel, Report — Double-blind placebo controlled phase
II study of dl-nebivolol and its d- and l-enantiomers in patients with mild to
moderate hypertension (AFB Study no 05/0454-90, dated February 2, 1993) and
Van Bortel, Effect of nebivolol and its enantiomers in hypertensive patients.
Comparison with placebo and atenolol. (Clinical research report, NEB-INT-4) did
not show a difference between nebivolol and the d-enantiomer on blood pressure
reduction. These pilot studies lacked sufficient trial sensitivity to answer that

question.

- In a small trial in healthy volunteers (Van Nueten & De Cree, Cardiovasc. Drugs
Ther. 12:339-344; 1998) it was shown that the beta-blocking activity of nebivolol
resides in the d-enantiomer and that the l-enantiomer did not differ from placebo
in its lack of effect on exercise-induced tachycardia and increases in systolic
blood pressure. Nebivolol tended to reduce exercise-induced systolic blood
pressure at peak plasma levels more than the d-enantiomer alone (mean values : -
13.6 versus —9.7 mmHg) but the difference was not significant. Although
different from the results obtained with nebivolol in spontaneously hypertensive
rats as presented in the Xhonneux Declaration, this small trial in healthy
normotensive volunteers was not designed to answer questions regarding the
possible potentiation of the blood pressure lowering effect of the 1-enantiomer on

the d-enantiomer.
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- Another study in healthy male volunteers (De Meirleir, Cardiovascular and
metabolic effect of d-, 1- and dl-nebivolol) also did not show a difference between
nebivolol and the d-enantiomer on exercise induced tachycardia (a measure of

beta-1 antagonism).

In summary, there are no adequate clinical trials available that address the
question whether the presence of the 1-enantiomer can potentiate the blood
pressure lowering effect of the d-enantiomer in patients with hypertension as can

be expected based on the animal data.
8. Clinical Pharmacology/ Haemodynamic studies

Several human pharmacology studies confirm that nebivolol in addition to being
a highly selective beta-1 receptor antagonist also displays endothelium-dependent

vasorelaxant effects and beneficial effects on cardiac performance.

- Studies using venous occlusion plethysmography during brachial artery infusion
in healthy volunteers have clearly shown that nebivolol dilates the human forearm
vasculature via an L-arginine/NO dependent mechanism, an effect which was not
seen with atenolol (Cockcroft et al., J. Pharmac. Exp. Ther. 274:1067-1071;

1995). This vasodilator response was also observed with the individual
enantiomers.(the l-enantiomer was slightly more potent than the d-enantiomer). In
a further trial with nebivolol only, the same group also confirmed this NO
dependent vasodilator response in hypertensive patients (Dawes et al., Br. J. Clin. -

Pharmacol. 48:460-463; 1999).
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- Bowman et al (Br. J. Clin. Pharm. 38:199-204; 1994) further demonstrated that
nebivolol had NO dependent and dose-dependent venodilator effects after local

infusion into a superficial hand vein in healthy volunteers.

- Himmelmann et al. (Eur. J. Clin. Pharmacol. 51:259-264; 1996) observed in a
venous plethysmography study that oral nebivolol (5 mg) reduced total peripheral

resistance at steady state in patients with hypertension.

- Stoleru et al. (J. Cardiovasc. Pharmacol. 22:183-190; 1993) studied the effect of
the d- and l-enantiomers by means of left ventricular angiography and compared
the effects of these enantiomers with those of intravenously administered
nebivolol and of atenolol of a previously conducted study. Both studies were
double blind and had identical design, inclusion criteria and methods. This
invasive study was carried out in patients with ischemic heart disease who had to
undergo heart catheterisation for diagnostic reasons. Atenolol -as expected from a
beta-blocker- reduced ejection fraction and cardiac output, whilst with nebivolol
the ejection fraction increased and the cardiac output remained unchanged despite
the decrease in heart rate, reflecting an improved cardiac performance. Moreover,
nebivolol -but not atenolol- resulted in a significant downward shift of the left
ventricular pressure-volume curve. This reflects an.improved left ventricular
distensibility and an improvement in left ventricular diastolic function. These
studies indicated that both the d- and the l-enantiomers must be given in
combination in order to observe this marked improvements in left ventricular
systolic and diastolic function and cardiac performance. The authors hypothesize

that the effects of nebivolol are the result of three actions: beta-blockade, effect on
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vascular endothelium and perhaps some effect on cardiac endothelium (see page
189). This beneficial effect on cardiac function of nebivolol is likely to be due not
only to its peripheral vascular (arterial and venous dilator) effects, but also to
more direct effects on heart function via stimulation of endocardial NO

production.

- In a comparative trial in patients with ischemic left ventricular dysfunction,
nebivolol and atenolol improved left ventricular systolic function, but only
nebivolol produced a downward shift of the pressure-volume relationship during
early diastolic filling, indicative of an improvement in diastolic distensibility

(Rousseau et al., J. Card. Fail 2:15-23, 1996).

- In a comparative study with invasive monitoring of cardiac haemodynamics
(Swan-Gangz catheter) in patients who had undergone cardiac bypass surgery,
atenolol reduced stroke volume, slowed heart rate and reduced cardiac output and
gjection fraction, as expected, and increased peripheral resistance. With nebivolol
these parameters were not adversely affected : despite a reduction in heart rate, the
cardiac output remained unchanged, stroke index and ejection fraction increased
and the systemic vascular resistance index decreased. Right Ventricular Ejection
Fraction decreased significantly versus baseline in the atenolol group but not in
the nebivolol group. Differences between the two treatment groups at end point
were not significant. (Goldstein et al., J. Cardiovasc. Pharmacol. 22:253-258;
1993). In a subsequent similar study in a limited number of patients, the same
authors compared nebivolol with the 1- and d-enantiomers (Goldstein,
Postoperative haemodynamic effects of racemic nebivolol compared to d- and 1-

nebivolol in patients with coronary artery bypass grafting. Trial No NEB-BEL-42)
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following a parallel group design. Except for stroke index, which was
significantly higher after 6 hours with nebivolol than with the d-enantiomer,
changes from baseline did not statistically differ between groups for most
haemodynamic parameters (cardiac output, peripheral resistance); this could be

related to the pronounced differences between groups observed at baseline.

- Wisenbaugh et al. (J. Am. Coll. Cardiol. 21:1094-1100; 1993) examined the
long-term (3 month) effects of nebivolol on cardiac performance in patients with
dilated cardiomyopathy using invasive haemodynamic measurements. They
concluded that nebivolol improved stroke volume, ejection fraction and left

ventricular end-diastolic pressure by improving systolic contractile performance.

- The favourable effects on cardiac performance of nebivolol which were clearly
demonstrated in the invasive haemodynamic studies discussed above, had been
suggested in a series of earlier studies using systolic time intervals and
equilibrium radionuclide angiocardiography, as reviewed by De Cree et al. (Acta
Antwerpiensa 6:2-21; 1989). Although the technique of systolic time intervals has
a number of limitations compared to the invasive, “gold standard” methods used
later on by Stoleru et al., Goldstein et al., Rousseau et al., and Wisenbaugh et al.
(see above), the results of these systolic time interval studies were very
reproducible and lent support to the invasive data generated in later studies. The
results of the systolic time interval studies were validated in the same trial by

equilibrium radionuclide angiocardiography studies.

In summary, the clinical pharmacology studies have confirmed that nebivolol is a

selective beta-1 blocker also in man. This effect is mediated by the d-enantiomer

10

Petitioner
Exhibit 1002 - 241



since the l-enantiomer does not display any relevant beta-blocking activity. In
addition, nebivolol clearly displays arterial and venous vasodilating properties,
which are mediated by the L-arginine-NO pathway, and has beneficial effects on
cardiac performance differentiating it from “classical” beta-blockers such as

atenolol.
9. Conclusion

Nebivolol is the racemic mixture of two enantiomers and can be classified as a
“third generation”or “vasodilating” beta blocker with beneficial effects on systolic
and diastolic cardiac performance. The drug combines highly selective beta-1
receptor blockade, mediated by the d-enantiomer, with vasodilation via
stimulation of endothelial NO release which is mediated in part by the d-
enantiomer but mainly by the l-enantiomer. Overall the data indicate, as clearly
shown in some of the studies (e.g. Stoleru et al.), that the combination of both

enantiomers is required to produce nebivolol’s unique pharmacodynamic profile.

10. I finally declare that all statements herein of my own knowledge are true and
that all statements made on information and belief are believed to be true; and
further that these statements were made with the knowledge that willful false

statements and the like so made are punishable by fine or imprisonment, or both,

11
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under section 1001 of Title 18 of the United States Code and such willful false
statements may jeopardize the validity of the application or any patent issuing

thereon.

Signed, this day of July 2001.

......................................................

Alain G. Dupont

12
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Washington, D.C. 20231
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| EXAMINER | ART UNIT | crass-suscLass |
TRAVERS, RUSSELL S 1617 514-451000
1. Chanfe of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list (1)
CFR 1.363). the names of up to 3 registered patent attorneys 1

Q Change of correspondence address (or Change of Correspondence or agents OR, a!temanvely, @) the name of a
Address form PTO/SB/122) attached. single firm (having as a member a registered 2
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This _collection of information 1s required by 37 CFR 1.311. The information is required to
obtain or retain a benefit by the pu%lic which is to file (and l?' the USPTO to process) an
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estimated to take 12 minutes to complete, including gathering, preparing, and submitting the
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Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO
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Commissioner for Patents, Washington, DC 20231.

Under the Paperwork Reduction Act of 1995, n?v&ersons are required to respond to a
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TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (REV.04-02) Approved for use through 01/31/2004. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Petitioner
Exhibit 1002 - 245



UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231
WWW.UBPLO.EOV

IiAPPLICATION no. | FILING DATE ] FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |~ CONFIRMATION er
07/825,488 01/24/1992 RAYMOND M. XHONNEUX JAB-775 9859
7590 08/16/2002 I EXAMINER I
ROBERT L. MINIER TRAVERS, RUSSELL S
JOHNSON & JOHNSON )
ONE JOHNSON & JOHNSON PLAZA | ART UNIT [ rarernuMBER |

1617
DATE MAILED: 08/16/2002

NEW BRUNSWICK, NJ089337003

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)
(application filed prior to June 8, 1995)

This patent application was filed prior to June 8, 1995, thus no Patent Term Extension or Adjustment applies.
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If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on or after October 1, 2002, then the

amount due may be higher than that set forth in the "Notice of Allowance and Fee(s) Due" since there will be an increase
in fees effective on October 1, 2002. See Revision of Patent and Trademark Fees for Fiscal Year 2003; Notice of
Proposed Rulemaking, 67 Fed. Reg. 30634, 30636 (May 7, 2002). Although a change to the amount of the publication fee
is not currently proposed for October 2002, if the issue fee or publication fee is to be paid on or after October 1, 2002,
applicant should check the USPTO web site for the current fees before submitting the payment. The USPTO Internet

address for the fee schedule is: http://www.uspto.gov/main/howtofees.htm,

If the issue fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due," but not the correct amount
in view of the fee increase, a "Notice to Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid
processing delays associated with mailing of a "Notice to Pay Balance of Issue Fee," if the response to the Notice of
Allowance and Fee(s) due form is to be filed on or after October 1, 2002 (or mailed with a certificate of mailing on or
after October 1, 2002), the issue fee paid should be the fee that is required at the time the fee is paid. If the issue fee was
previously paid, and the response to the "Notice of Allowance and Fee(s) Due" includes a request to apply a
prev1ously-pa1d issue fee to the issue fee now due, then the difference between the issue fee amount at the time the
response is filed and the previously paid issue fee should be pald See Manual of Patent Examining Procedure, Section
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(b) Issue fee for issuing a design patent:
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(c) Issue fee for issuing a plant patent:

By a small entity (Sec. 1.27(a))--$315.00
By other than a small entity--$630.00

Questions relating to issue and publication fee payments should be directed to the Customer Service Center

of the Office of Patent Publication at (703) 305-8283.
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» 07/825,488 Xhonneux et al
Notice of Allowability T AT
Russell Travers 1617

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included herewith
(or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course.

THIS NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at
the initiative of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.X This communication is responsive to 7/23/01

2.X The allowed claim(s) is/are 2, 22, 24, and 27-29

3.0 The drawings filed on are accepted by the Examiner.

4.[] Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
a) O Al b)J Some* c)J None  of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this national stage
application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

5.1 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).
(a) 0 The translation of the foreign language provisional application has been received.
6.X Acknowledgement is made of a claim for domestic priority under 35 U.S.C. §8 120 and/or 121.

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT
EXTENDABLE.

7. A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
8.0 CORRECTED DRAWINGS must be submitted.
(ad including changes required by the Notice of Draftsperson's Patent Drawing Review (PTO-948) attached
1) hereto or 2) 0 to Paper No.

(pyd including changes required by the proposed drawing correction filed , which has been
approved by the examiner.

(cyd including changes required by the attached Examiner's Amendment/Comment or in the Office action of
Paper No.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the top margin (not the back) of
each sheet. The drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftsperson.

9.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1[J Notice of References Cited (PTO-892) 2] Notice of Informal Patent Application (PTO-152)

3 Notice of Draftsperson's Patent Drawing Review (PT0-948) / 4[] interview Summary (PTO-413), Paper No. -

5 [%~ Information Disclosure Statement(s) (PTO-1449), Paper No(s). s 6 (] Examiner's Amendment/Comment

70 'E\;atmipTr's Comment Regarding Requirement for Deposit of Biological 8 (] Examiner's Statement of Reasons for Allowance
ateria

9] oOther
F&@TMVERS
P EXAMINER

ART UNIT 1617

U. S. Patent and Trademark Office

PTO-37 (Rev. 04-01) Notice of Allowability Part of Paper No. 44
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: U.S. Patent No. 6,545,040

Inventors: Xhonneux etal

Assigﬁee: | Janssen Phamlaceutlca N. V |

Title: METHOD OF LOWERING THE BLOOD PRESSURE

Issue Date:  April 8, 2003

REQUEST FOR EXTENSION OF PATENT TERM
UNDER 35 U.S.C. § 156

Mail Stop: Hatch-Waxman PTE
Office of Patent Legal Administration
Room MDW 7D55
600 Dulany Street (Madison Bmldmg)
Alexandrra VA 22314 :
. Sin

" Forest Laboratories, Inc. (“Forest”) acting under limited power of attorney for the
patent owner Janssen Pharmaceutica N.V. (Janssen) hereby requests an extension of the term of
U.S. Patent No. 6,545,040 (“the ‘040 patent”) pursuant to 35 U.S.C. § 156. A copy of the ‘040
patent is attached as Exhibit A. The assignment of the ‘040 patent from the inventors to Janssen has
been recorded at reel 5054, frame 969/970 on March 16, 1989. A cbpy of the recorded assignment
is attached as Exhibit B. - A Limited Power of Attorney that appoints the undersigned to act on
behalf of Janssen before the U.S. Patent and Trademark Office for the purpose of filing this Request'

: 03/e4/2068 KLOGAN  BUBEEEWY SHIBY9 785488

is attached as Exhibit C. B FC:1457 1126.8 08

A total of five copies of this Request are submitted in compliance with 37 C.FR. §

1 740(b) and as suggested by MPEP § 2753

Request for Extension of Patent Term : Page 1
U.S. Patent No. 6,545,040 :
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As permitted by 37 C.F.R. § 1.785(b) and MPEP § 2761, Forest is concurrently filing

a request for patent term extension of U.S. Patent No. 5,759,580 based upon the s