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TRANSMITTAL LETTER TO THE UNITED STATES | ATTORNEY S DOCKET NUMBER
DESIGNATED/ELECTED OFFICE (DO/EO/US) —
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 | VS APPHCATIONNO. fknown, see 37 CFR 1.5)

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/1B2007/053448 August 28, 2007 August 29, 2006

TITLE OF INVENTION
Therapeutic Compositions Comprising a Specific Endothelin Receptor Antagonist and a PDES Inhibitor
APPLICANT(S) FOR DO/EOAUS
Martine Cloze!

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:

E This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.
2 D This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

3 D This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include items
(5), (6), (9) and (21) indicated below.

4, D The US has been elected (Article 31).
5. IZI A copy of the International Application as filed (35 U.S.C. 371(c)(2))
a. is attached hereto (required only if not communicated by the International Bureau).
b. D has been communicated by the International Bureau.
c. D is not required, as the application was filed in the United States Receiving Office (RO/US).
6. D An English language translation of the International Application as filed (35 U.S.C. 371(¢)(2)).
a. D is attached hereto.
b. D has been previously submitted under 35 U.S.C. 154(d)(4).
7. D Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c}(3))
a. D are attached hereto (required only if not communicated by the International Bureau).
b. D have been communicated by the International Bureau.
c D have not been made; however, the time limit for making such amendments has NOT expired.
d. D have not been made and will nat be made.
8. [_-I An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).
9. An oath or declaration of the inventor(s) (35 U.S.C. 371{(c)(4)).

10. l—l An English language translation of the annexes of the International Preliminary Examination Report under PCT
Asticle 36 (35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:

An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
A preliminary amendment.

An Application Data Sheet under 37 CFR 1.76.

A substitute specification.

A power of attorney and/cr change of address letter.

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821- 1.825.

18. A second copy of the published International Application under 35 U.S.C. 154(d)(4).

DDDHDE!DD

19. A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).

This collection of information is required by 37 CFR 1.414 and 1.491-1 .492. The information is required to oblain or retain a b enefil by the publc. which is to file (and by the
USPTO to pro cess) an appl:wtson Confidentialily is govemed by 35U.S.C. 122and 37 CFR 1.11 and 1.14. This collectionis e to take 15 o

paring. and submitting the compteted form to the USPTO. Time will vary depending upen the individual case. Any commenls on the amount
of time you requlre lo complete mls larrn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Palant and Trademark Office, U.S.
Department of Commerce, P.O, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEE S OR COMPLE TED FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT,
Commissioner for Patents, P.O. Box 1450, Atexandria, VA 22313-1450. Page 10f 3
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U.S. APPLICATION NO. (if known, see 37 CFR 1.5) INTERNATI'ILONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER
PCT/IB2007/053448 AC-66-US
20. Other items or information:
The following fees have been submitted CALCULATIONS PTO USE ONLY
21. [z] Basic national fee (37 CFR 1.492(8))... ... ......cocoooericee oo eiecrssssrnenrnnr, $330 $ 330.00

22, Examination fee (37 CFR 1.492(c))

if the written opinion prepared by ISA/US or the international preliminary examination report prepared s 220.00
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)............. $0
All OtEr SIUAHONS. ........eviiieeiis it ettt ot eeees et e e e eetee e e e ees st s caie e e aeeseree $220
23. [4  Search fee (37 CFR 1.492(b))
if the written opinion of the ISAJUS or the International preliminary examination report prepared by
IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)... ... $0 540.00
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an $
International Searching AUthORtY................ooiiii $100
International Search Report prepared by an ISA other than the US and prov:ded to the Office or
previously communicated to the US by the IB... . .. $430
All other situations... $540
_ TOVAL OF 21, 22and 23= $1,080.00
E] Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence
listing in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer
program listing in an electronic medium) (37 CFR 1.492(j)).
The fee is $270 for each additional 50 sheets of paper or fraction thereof.
Total Sheets Extra Sheets Number of each additional 50 or fraction RATE
thereof (round up to a whole number)
13 _q00= 50 = x $270 $

Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or declaration s
after the date of commencement of the national stage (37 CFR 1.492(h)).

CLAIMS NUMBER FILED NUMBER EXTRA RATE $

Total claims 12 -20= x $852 $
Independent claims | 1 -3= x $220 $
MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $390 S
TOTAL OF ABOVE CALCULATIONS = | $

[ Asplicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by %.

sustoTAL=| s 1,090.00

Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest s
claimed priority date (37 CFR 1.492(i)). +

TOTAL NATIONAL FEE = | $ 1,090.00

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +

TOTAL FEES ENCLOSED = ] $ 1,090.00

Amount to be s
refunded

$

Amount to be
charged $ 1,090.00
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a. D A check in the amount of $ to cover the above fees is enclosed.

b. Please charge my Deposit Account No. 50-4255  in the amount of $ 1,090.00 5 cover the above fees.

c. The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No, _50-4255 |

d. D Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0-2038. The PT0-2038 should only be mailed or faxed
to the USPTO. However, when paying the basic national fee, the PT0O-2038 may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submiission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended paying fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be filed
and granted to restore the International Application to pending status.

SEND ALL CORRESPONDENCE TO: ‘
m ,?/7_’{ / 2009
[

Hoxie & Associates, LLC SIGNATURE U/

75 Main Street, Suite 301 Brittany La

Millburn, New Jersey 07041 NAME

United States of America 58,337

973-912-5232 REGISTRATION NUMBER
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Attorney Docket Number | AC-66-US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Therapeutic Compositions Comprising A Specific Endothelin Receptor Antagonist And A PDES Inhibitor

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the Uniled States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:

Applicant 1

Asilicant Authority (®Inventor I (Legal Representative under 35 U.S.C. 117 |OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Martine Clozel

Residence Information (Select One) () US Residency (&) Non US Residency (O Active US Military Service

City | Binningen Country Of Residencei l CH

Citizenship under 37 CFR 1.41(bj | FR
Mailing Address of Applicant:

Address 1 Winterhalde 3b

Address 2

City Binningen I State/Province

Postal Code | cHa102 | Country | cH

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 50466

Email Address tom@hoxpat.com I [ AddEmail | [Remove Email|

Application Information:

Title of the Invention Therapeutic Compositions Comprising A Specific Endothelin Receptor Antagonist And A PDES
Inhibitor
Attorney Docket Number| AC-66-US | Small Entity Status Claimed []
Application Type Nonprovisional
Subject Matter Utility
Suggested Class (if any) | Sub Class (if any)l
Suggested Technology Center (if any)
Total Number of Drawing Sheets (if any) I Suggested Figure for Publication (if any)
EFS Web 2.2.2
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Attorney Docket Number | AC-66-US
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | Therapeutic Compositions Comprising A Specific Endothelin Receptor Antagonist And A PDES Inhibitor

Publication Information:
[0 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.

C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in another country, or under a muitilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number I (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 50446

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a}{4), and need not otherwise be made part of the specification.

Prior Application Status Remove
Application Number Continuity Type Prior Application Number| Filing Date (YYYY-MM-DD)
a 371 of international PCTAB2007/053448 2007-08-28

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)

and 37 CFR 1.55(a).

[ Remove |
Application Number Country' Parent Filing Date (YYYY-MM-DD) Priority Claimed
PCT/IB2006/052999 18 2006-08-29 ® Yes O No
I Remove |
Application Number Country' Parent Filing Date (YYYY-MM-DD) Priority Claimed
PCT/IB2006/053857 B 2006-10-19 @® Yes O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button.
EFS Web 2.2.2
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Attorney Docket Number | AC-66-US
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | Therapeutic Compositions Comprising A Specific Endothelin Receptor Antagonist And A PDES Inhibitor

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1
If the Assignee is an Organization check here. X

Organization Name | Actelion Pharmaceuticals Ltd.
Mailing Address Information:

Address 1 Gewerbestrabe 16

Address 2

City Allschwil State/Province

Countn/ I CH Postal Code CH-4123
Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add
button.

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature M /A Date (YYYY-MM-DD)| 9005 - 02-2°7

First Name | Brittany |4_ast Name ILa Registration Number | 58337

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.2
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Attorney Docket No. AC-66-US
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Martine Clozel ) Confirmation No.: TBD
Serial No.: TBD ; Group Art Unit: TBD
Filed: ; Examiner: TBD

Title: THERAPEUTIC COMPOSITIONS % Docket No.: AC-66-US

PRELIMINARY AMENDMENT

Mail Stop Patent Application
Commissioner for Patents
P.O.Box 1450

Alexandria, VA 22313-1450

Dear Sir:
Prior to examination of the above-captioned application (filed herewith), please enter the

amendments to the claims as set forth herein.

Amendments to the Specification begin on page 2 of this paper.
Amendments to the Claims begin on page 3 of this paper.

Remarks/Arguments begin on page 5 of this paper.
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Application of: et al. Attorney Docket No.: AC-66-US
Application No.: TBD

Amendments to the Specification

Please add the following heading and paragraph following the title on page 1:

Cross Reference to Related Applications

This application is a United States National Stage Application under 35 U.S.C. 371 of
PCT Application No. PCT/IB2007/053448, filed on August 28, 2007, which claims the benefit
of PCT Application No. PCT/IB2006/052999, filed on August 29, 2006, and PCT Application
No. PCT/IB2006/053857, filed on October 19, 2006, the contents of each of which are

incorporated herein by reference in their entirety.
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Application of: etal. Attorney Docket No.: AC-66-US
Application No.: TBD

Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of claims:
1. (Currently amended) A product containing the compound of formula (I) below

00
\\S// Br
~">N"">NH
H
SN

N
L
N (0] N=—
k/0—<\N:/>—Br
(D

in free or a-pharmaceutically acceptable salt efthis-compound_form, in combination with at least

one compound having PDES-inhibitory properties, in free or a pharmaceutically acceptable salt

thereef form, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

2. (Currently amended) The A product according to claim 1, wherein the compound having

PDES-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. (Currently amended) The A product according to claim 2, wherein the compound having

PDES-inhibitory properties is tadalafil.

4. (Currently amended) The A product according to claim 2, wherein the compound having

PDES-inhibitory properties is sildenafil.

S. (Currently amended) The A product according to claim 1, wherein the disease wherein

3
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Application of: et al. Attorney Docket No.: AC-66-US
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vasoconstriction is involved is selected from hypertension, pulmonary hypertension, diabetic

arteriopathy, heart failure, erectile dysfunction and angina pectoris.

6. (Currently amended) A pharmaceutical composition containing, as active principles, the

compound of formula (I) as described in claim 1, in free or a pharmaceutically acceptable salt

ofsaid-compound-of formula-(d)_form, in combination with at least one compound having

PDES5-inhibitory properties, in free or a-pharmaceutically acceptable salt thereef form, as

well as at least one excipient.

7. (Currently amended) The A-pharmaceutical composition according to claim 6, wherein the
compound having PDES-inhibitory properties is selected from sildenafil, vardenafil, tadalafil

and udenafil.

8. (Currently amended) The A-pharmaceutical composition according to claim 7, wherein the

compound having PDES-inhibitory properties is tadalafil.

9. (Currently amended) The A-pharmaceutical composition according to claim 7, wherein the

compound having PDES5-inhibitory properties is sildenafil.

10. (Currently amended) A method for the treatment of a disease wherein vasoconstriction

is involved, comprising administering to a patient in need thereof an effective amount of a

Use-ofthe compound of formula (I) as described in claim 1, in free or a-pharmaceutically
acceptable salt ef-said-compound-offormula-h form, in combination with at least one
compound having PDES-inhibitory properties, in free or a-pharmaceutically acceptable salt
theseef form; £ . .

ctionisinvelved.

11. (Currently amended) The method Hse according to claim 10, wherein the compound
having PDES5-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and

udenafil.

12. (Currently amended) The method Hse according to claim 10, wherein the disease

intended to be treated is selected from hypertension and pulmonary hypertension.

4
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Application of: et al. Attorney Docket No.: AC-66-US
Application No.: TBD

REMARKS/ARGUMENTS

The specification has been amended to add a reference to priority applications.

Claims 1-12 have been amended to conform them to U.S. patent practice. It is believed

no new matter has been added.

Pursuant to 35 U.S.C. § 41 and 37 C.F.R. § 1.16, the filing fee, search fee, and
examination fee are submitted herewith. If any other additional fees are presently required, or
required during the pendency of this application (other than payment of the issue fee), please

charge the same to Deposit Account 50-4255.

Applicant earnestly solicits early examination and allowance of these claims. In the

event there are any questions, please do not hesitate to contact the undersigned by telephone.

Respectfully Submitted,

Date_Tob, 07, 2007 By /%/A’

Brittany La

Reg. No. 58,337

Hoxie & Associates LLC
75 Main Street, Suite 301
Millburn, NJ 07041
(973) 912-5232
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THERAPEUTIC COMPOSITIONS

The present invention relates to a product containing the compound of formula (I) below

B :
\/\N/ \NH r
H
NT X
L
N (6] N=—
K/0—<\ :}—Br
N
0

or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

PCT publication WO 02/053557 describes endothelin receptor antagonists including the
compound of formula (I) and the use of said endothelin receptor antagonists in the
treatment of various diseases wherein vasoconstriction is involved (i.a. heart failure, angina

pectoris, pulmonary and systemic hypertension and erectile dysfunction).

PDE-5 inhibitors have been notably described in the following patent documents:

< US 5,250,534 (describing pyrazolopyrimidinone derivatives as PDE-5 inhibitors and
i.a. sildenafil as well as the use of the same for i.a. hypertension and heart failure) and
EP 1 097 711 (describing i.a. sildenafil for pulmonary hypertension);

% WO 99/24433 (describing i.a. vardenafil as well as the use of the same for i.a.
hypertension, angina pectoris and erectile dysfunction);

% US 5,859,006 (describing i.a. tadalafil as well as the use of the same for i.a.

hypertension, pulmonary hypertension, angina and congestive heart failure);

< WO 00/27848 (describing i.a. udenafil and the use thereof for impotence).

UNITED THERAPEUTICS CORP., EX1002, page 12
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The Applicant has now surprisingly found that the combination of the compound of
formula (I) with a compound having PDE5-inhibitory properties results in an unexpected

synergistic effect in the treatment of diseases wherein vasoconstriction is involved.

Therefore a subject of this invention is a product containing the compound of formula (I)
as described before or a pharmaceutically acceptable salt of said compound of formula (1),
in combination with at least one (and preferably one) compound having PDES-inhibitory
properties, or a pharmaceutically acceptable salt thereof, for therapeutic use,
simultaneously, separately or over a period of time, in the treatment of a disease wherein

vasoconstriction is involved.

The following paragraphs provide definitions of the various terms used in the present
patent application and are intended to apply uniformly throughout the specification and
claims, unless an otherwise expressly set out definition provides a broader or narrower

definition.

“PDE-5" stands in the present application for cyclic guanosine 3', 5'-monophosphate

(cGMP) phosphodiesterase type 5.

“Simultaneously” or “simultaneous”, when referring to a therapeutic use, means in the
present application that the therapeutic use concerned consists in the administration of two

or more active ingredients by the same route and at the same time.

“Separately” or “separate”, when referring to a therapeutic use, means in the present
application that the therapeutic use concerned consists in the administration of two or more

active ingredients at approximately the same time by at least two different routes.

By therapeutic administration “over a period of time” is meant in the present application
the administration of two or more ingredients at different times, and in particular an
administration method according to which the entire administration of one of the active
ingredients is completed before the administration of the other or others begins. In this way
it is possible to administer one of the active ingredients for several months before
administering the other active ingredient or ingredients. In this case, no simultaneous

administration occurs.

UNITED THERAPEUTICS CORP., EX1002, page 13
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



-3-

By “disease wherein vasoconstriction is involved” is meant in particular hypertension,
pulmonary hypertension (including pulmonary arterial hypertension), diabetic arteriopathy,

heart failure, erectile dysfunction or angina pectoris.

By “compound having PDES5-inhibitory properties” is meant a compound that, when
submitted to the “Test for the determination of PDES ICso” described in the present patent

application, has an ICs¢ equal or lower than 1 uM.

Specific examples of compounds having PDES5-inhibitory properties include the

compounds having the following structures (names):

o)

(\N;S \N/N\/L/
\/N\) o

o)
-0

(tadalafil)

UNITED THERAPEUTICS CORP., EX1002, page 14
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The term “"pharmaceutically acceptable salts”" refers to non-toxic, inorganic or organic acid
and/or base addition salts. Reference can be made to "Salt selection for basic drugs”, Int. J.
Pharm. (1986), 33, 201-217.

Besides, any reference to a compound of formula (1) or to a compound having
PDES5-inhibitory properties is to be understood as referring also to the pharmaceutically

acceptable salts thereof, as appropriate and expedient.

Preferably, the product according to this invention will be such that the compound of
formula (I) and the compound having PDES5-inhibitory properties are intended for a

therapeutic use which takes place simultaneously or over a period of time.

According to one preferred variant of this invention, the compound of formula (I) and the
compound having PDES5-inhibitory properties will be intended to be administered

simultaneously.

According to another preferred variant of this invention, the compound of formula (I) and
the compound having PDES5-inhibitory properties will be intended to be administered over

a period of time.

The period of time intended for the therapeutic use of a product according to this invention
will be at least one week, and preferably at least one or more months (for example six
months). This period of time may also be the whole life of the patient that receives the
product. Preferably, administration of compound of formula (I) will be alternated with
administration of a compound having PDE5-inhibitory properties, and the interval between

such administration will not exceed two or three days (and more preferably not exceed one
day).
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Preferably, the compound having PDES-inhibitory properties will be selected from
sildenafil, vardenafil, tadalafil and udenafil. More preferably, the compound having

PDES5-inhibitory properties will be sildenafil or tadalafil.

According to one particularly preferred variant of the invention the compound having

PDES5-inhibitory properties will be sildenafil.

According to another particularly preferred variant of the invention the compound having
PDES5-inhibitory properties will be tadalafil.

The administration route of the compound of formula (I) and that of the compound having
PDES-inhibitory properties is preferably the same. In particular, the common
administration route for the compound of formula (I) and for the compound having
PDES5-inhibitory properties will be the intravenous or oral route (and notably the oral

route).

Though the exact administration doses of a product according to this invention will have to
be determined by the treating physician, it is expected that a dose of 0.05 to 2 mg (and
preferably 0.1 to 1 mg) of compound of formula (I} per kg of patient body weight
combined with a dose 0.01 to 1 mg (and preferably 0.05 to 0.5 mg) of tadalafil per kg of
patient body weight, both compounds being intended to be administered by oral route, or
combined with a dose 0.1 to 2 mg (and preferably 0.2 to 1 mg) of sildenafil per kg of
patient body weight will be appropriate, both compounds being intended to be

administered by oral route as well.

Preferably, the disease intended to be treated by a product according to this invention will
be selected from hypertension, pulmonary hypertension, diabetic arteriopathy, heart
failure,erectile dysfunction and angina pectoris. More preferably, the disease intended to be
treated by a product according to this invention will be selected from hypertension and
pulmonary hypertension. In particular, the disease intended to be treated by a product
according to this invention will be pulmonary hypertension (and notably pulmonary

arterial hypertension).

The invention also relates to a pharmaceutical composition containing, as active principles,

the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
(and preferably one) compound having PDES-inhibitory properties, or a pharmaceutically

acceptable salt thereof, as well as at least one excipient.

The invention further relates to the use of the compound of formula (I} below

Q0
N\
H
N7

L

N

0] N=
'\/04<\N}—Br
M

or a pharmaceutically acceptable salt of this compound, in combination with at least one
(and preferably one) compound having PDES-inhibitory properties, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament intended to treat a disease

wherein vasodilation is required.

Besides, preferences indicated for the product according to this invention of course apply

mutatis mutandis to the pharmaceutical compositions and uses of this invention.

Particular embodiments of the invention are described in the following Examples, which

serve to illustrate the invention in more detail without limiting its scope in any way.
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EXAMPLES

To illustrate the usefulness of this invention, the association of the compound of
formula (I), administered orally at a dose of 0.3 mg/kg, with tadalafil, administered orally
at a dose of 10 mg/kg, has been studied in two different hypertension models, namely the
Dah! salt-sensitive rat model and the spontaneously hypertensive rat model. Furthermore,
the association of the compound of formula (I), administered orally at a dose of 0.3 mg/kg,
with sildenafil, administered orally at a dose of 30 mg/kg, has been studied in the
spontaneously hypertensive rat model. The protocols used are detailed in the part entitled

“Pharmacological properties of the invention compounds™ hereafter.

PHARMACOLOGICAL PROPERTIES OF THE INVENTION COMPOUNDS

The experimental methods described hereafter can be used to show the pharmacological

properties of the invention compounds.

Dabhl salt-sensitive rat model

Dahl salt-sensitive (Dahl-S) were purchased from Harlan (Netherlands). The rats were
housed by group during the acclimatization period and single-housed after implantation of
the telemetry device. All animals were maintained under identical conditions and had free
access to normal pelleted rat chow and water. Dahl salt-sensitive rats develop hypertension
only upon exposure to salt intake. They were administered a high-salt (8%) chow diet
(Purina series 5500). Five weeks after starting salt administration, a telemetry system was
implanted under anaesthesia by inhalation of 2.5% isoflurane (in 70% O; + 30% N;O).
Under aseptic conditions, a pressure radio-frequency transmitter was implanted into the
peritoneal cavity, and a sensing catheter was inserted in the descending aorta and advanced
pointing upstream to slightly below the renal artery bifurcation. The transmitter was
sutured to the abdominal musculature and the skin was closed. A receiver platform
transformed the radio signal into digitized input, that was sent to a dedicated personal
computer (Compagq, deskpro). Arterial blood pressure measurements were calibrated by
using an input from an ambient pressure reference. Telemetry units were obtained from
Data Sciences (St. Paul, MN, USA).
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The compounds were administered at least 2 weeks after telemetry system implantation.
The compound of formula (I} and the compound having PDES-inhibitory properties were
prepared in 5% arabic gum and administered by oral gavage. The acute effects of the
compound of formula (1), the compound having PDES5-inhibitory properties and their
combination on blood pressure were measured by collecting data at 5-minute intervals up
to 72 h after oral administration. Hourly means of blood pressure were calculated for each
rat. Each rat served as its own control, by using the blood pressure data of the last 24 hours
before drug administration. The two curves (blood pressure of the control period and blood
pressure of the treatment period) were plotted together and the area between curves (ABC)
from 0 to 72 hours was calculated. The higher the ABC, the stronger the effect of the item

tested for lowering blood pressure.

Spontaneously hypertensive rat model

The same protocol was used as for the Dahl salt-sensitive rat model, except that
spontaneously hypertensive rats (SHR) replace the Dahl-S rats and that the SHR rats did

not receive any salt diet. The SHR rats were purchased from Harlan (Netherlands).

Test for the determination of PDES 1Csq:

In order to estimate the extent of inhibition for PDES activity of a test compound, the
following test is carried out. Phosphodiesterase-5 enzyme (PDE 5) is separated from
human corpus cavernosal tissues. About 3 g of this tissue is homogenized with 12 ml of
HEPES buffer (20 mM HEPES, 250 mM sucrose, | mM EDTA, I mM PMSF. pH 7.2) at
4°C. The solution is filtcred with double-layered gauze and centrifuged (100.000 xg) for
60 min at 4°C. The supernatant is filtered with 0.2 um filter paper and separated by HPLC
(Mono Q anion exchange column) with concentration gradient of 0-500 mM NaCl 1o elute
PDE isozymes. The enzyme activity is measured on each column fraction by the following
process to separate the PDES3 fraction and the PDESinhibition of the test compound is
measured using the PDES fraction. To 1.5 ml tube are added 100 pl of reaction mixture
(15 mM Tris-HCI, 5 mM MgCl,, 0.5 mg/ml BSA, pH 7.4) and the appropriate amount of
test compound fraction and test compound and the mixture is mixed well. To this solution
is added *H-cAMP or *H-cGMP (500 nM, 2 pCi/ml), the mixture is reacted in the

incubator of 30 °C for about | hour and the reaction is quenched by putting the tube into
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boiling water for about 45 seconds to 2 min. Then the tube is chilled in ice bath for about 5
min. To this tube is added snake venom (1 mg/ml, 100 pl) or S-nucleotidase (0.1 unit/tube)
and the mixture is reacted in an incubator at 37 °C for 10 min and chilled in an ice bath.
3 times volume of methanol to the resin is added to the anion exchange resin (Bio-Rad
resin. AG1-X2, 200-400 mesh) which has been already washed with 0.5V HC1, H,0, 0.5N
NaOH. H,0. 0.5N HCI and H,O in order and adjusted to pH 5. Then 1 ml of the pretreated
resin is dispensed into each tube with vortexing. The mixture is left at 4 °C for 15 min with
occasional vortexing and centrifuged (10,000 rpm) for about 5 min to sediment the resin.
The supernatant (700 pl) is transferred to a liquid scintillation vial, and mixed with 10 ml
of scintillation cocktail. After stabilizing the solution by leaving it overnight. the

radioactivity of the tube is measured by B-counter.

If the test compound has an ICsp equal or lower than | pM, it is considered as having
PDE5-inhibitory properties for the purpose of this patent application. If the test compound
has an ICsp higher than 1 uM, it is considered as not having PDES5-inhibitory properties for
the purpose of this patent application.

EXAMPLE 1

Following the test protocol described previously in the part entitled “Dahl salt-sensitive rat
model”, oral administration of the compound of formula (1) and tadalafil decreased blood
pressure in Dahl-S rats: the compound of formula (1) (0.3 mg/kg) decreased blood pressure
with an ABC of 256 and tadalafil (10 mg/kg) with an ABC of 310. The ABC after oral
administration of the combination (compound of formula (I) at 0.3 mg/kg and tadalafil at

10 mg/kg) was 923, demonstrating a synergistic effect.

EXAMPLE 2

Following the test protocol described previously in the part entitled *“Spontaneously
hypertensive rat model”, oral administration of the compound of formula (1) and tadalafil
decreased blood pressure in SHR rats: the compound of formula (I) (0.3 mg/kg) decreased
blood pressure with an ABC of 44 and tadalafil (10 mg/kg) with an ABC of 286. The ABC
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after oral gavage of the combination (compound of formula (1) at 0.3 mg/kg and tadalafil at

10 mg/kg) was 444, confirming the synergistic effect.

EXAMPLE 3

Following the test protocol described previously in the part entitled “Spontaneously
hypertensive rat model”, oral administration of the compound of formula (I} and sildenafil
decreased blood pressure in SHR rats: the compound of formula (I} (0.3 mg/kg) decreased
blood pressure with an ABC of 38 and sildenafil (30 mg/kg) with an ABC of 229. The
ABC after oral gavage of the combination (compound of formula (I} at 0.3 mg/kg and
sildenafil at 30 mg/kg) was 317, confirming the synergistic effect.
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Claims

1. A product containing the compound of formula (I} below

Q0
\Y/
\/\N/S\NH Br
H
N7

|

kN/ L Ne—
O—<\N:/>—Br

0

or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

2. A product according to claim 1, wherein the compound having PDES5-inhibitory

properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. A product according to claim 2, wherein the compound having PDES5-inhibitory

properties is tadalafil.

4. A product according to claim 2, wherein the compound having PDES5-inhibitory

properties is sildenafil.

5. A product according to claim 1, wherein the disease wherein vasoconstriction is
involved is selected from hypertension, pulmonary hypertension, diabetic arteriopathy,

heart failure, erectile dysfunction and angina pectoris.

6. A pharmaceutical composition containing, as active principles, the compound of
formula (1) as described in claim I, or a pharmaceutically acceptable salt of said compound
of formula (I), in combination with at least one compound having PDES5-inhibitory

properties, or a pharmaceutically acceptable salt thereof, as well as at least one excipient.
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7. A pharmaceutical composition according to claim 6, wherein the compound having

PDES5-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

8. A pharmaceutical composition according to claim 7, wherein the compound having

PDES5-inhibitory properties is tadalafil.

9. A pharmaceutical composition according to claim 7, wherein the compound having

PDES5-inhibitory properties is sildenafil.

10. Use of the compound of formula (I) as described in claim |, or a pharmaceutically
acceptable salt of said compound of formula(l), in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament intended to treat a disease wherein

vasoconstriction is involved.

11. Use according to claim 10, wherein the compound having PDES-inhibitory propertics

is selected from sildenafil, vardenafil, tadalafil and udenafil.

12. Use according to claim 10, wherein the disease intended to be treated is selected from

hypertension and pulmonary hypertension.
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ABSTRACT

The invention relates to a product containing the compound of formula (I) below

Q0
X Br
\/\N/ \NH

L~

N

(0] N=
k/0_<\N>'B"
M

or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.
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THERAPEUTIC COMPOSITIONS

The present invention relates to a product containing the compound of formula (I) below

A

S Br
S~SNTTSNH
H
~

[

N

O N=—
K/O—<\N:>7Br
M

or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

PCT publication WO 02/053557 describes endothelin receptor antagonists including the
compound of formula (I) and the use of said endothelin receptor antagonists in the
treatment of various diseases wherein vasoconstriction is involved (i.a. heart failure, angina

pectoris, pulmonary and systemic hypertension and erectile dysfunction).

PDE-5 inhibitors have been notably described in the following patent documents:

% US 5,250,534 (describing pyrazolopyrimidinone derivatives as PDE-5 inhibitors and
i.a. sildenafil as well as the use of the same for i.a. hypertension and heart failure) and
EP 1097 711 (describing i.a. sildenafil for pulmonary hypertension);

< WO 99/24433 (describing i.a. vardenafil as well as the use of the same for i.a.
hypertension, angina pectoris and erectile dysfunction);

« US 5,859,006 (describing i.a. tadalafil as well as the use of the same for i.a.

hypertension, pulmonary hypertension, angina and congestive heart failure);

«» WO 00/27848 (describing i.a. udenafil and the use thereof for impotence).
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The Applicant has now surprisingly found that the combination of the compound of
formula (I) with a compound having PDES5-inhibitory properties results in an unexpected

synergistic effect in the treatment of diseases wherein vasoconstriction is involved.

Therefore a subject of this invention is a product containing the compound of formula (I)
as described before or a pharmaceutically acceptable salt of said compound of formula (1),
in combination with at least one (and preferably one) compound having PDE5-inhibitory
properties, or a pharmacecutically acceptable salt thercof, for therapeutic use,
simultaneously, separately or over a period of time, in the treatment of a disease wherein

vasoconstriction is involved.

The following paragraphs provide definitions of the various terms used in the present
patent application and are intended to apply uniformly throughout the specification and
claims, unless an otherwise expressly set out definition provides a broader or narrower

definition.

“PDE-5" stands in the present application for cyclic guanosine ¥, S-monophosphate

(cGMP) phosphodiesterase type 5.

“Simultaneously” or “simultaneous”, when referring to a therapeutic use, means in the
present application that the therapeutic use concerned consists in the administration of two

or more active ingredients by the same route and at the same time.

“Separately” or ‘“separate”, when referring to a therapeutic use, means in the present
application that the therapeutic use concerned consists in the administration of two or more

active ingredients at approximately the same time by at least two different routes.

By therapeutic administration “over a period of time” is meant in the present application
the administration of two or more ingredients at different times, and in particular an
administration method according to which the entire administration of one of the active
ingredients is completed before the administration of the other or others begins. In this way
it is possible to administer one of the active ingredients for several months before
administering the other active ingredient or ingredients. In this case, no simultaneous

administration occurs.
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By “disease wherein vasoconstriction is involved” is meant in particular hypertension,

pulmonary hypertension (including pulmonary arterial hypertension), diabetic arteriopathy,

heart failure, erectile dysfunction or angina pectoris.

By “compound having PDES-inhibitory properties” is meant a compound that, when
submitted to the “Test for the determination of PDES 1Csy” described in the present patent

application, has an ICso equal or lower than 1 uM.

Specific examples of compounds having PDES-inhibitory properties include the

compounds having the following structures (names):

(sildenafil)

0O

(\N/S\Cﬁ\\N/N\/L/
\/N\) o

(vardenafil)

0
-0

(tadalafil)
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(udenafil)

ZT

Z—

/Z\/

The term "pharmaceutically acceptable salts" refers to non-toxic, inorganic or organic acid
and/or base addition salts. Reference can be made to "Salt selection for basic drugs", Int. J.

Pharm. (1986), 33,201-217.

Besides, any reference to a compound of formula (I) or to a compound having
PDES5-inhibitory properties is to be understood as referring also to the pharmaceutically

acceptable salts thereof, as appropriate and expedient.

Preferably, the product according to this invention will be such that the compound of
formula (I) and the compound having PDES5-inhibitory properties are intended for a

therapeutic use which takes place simultaneously or over a period of time.

According to one preferred variant of this invention, the compound of formula (I) and the
compound having PDES5-inhibitory properties will be intended to be administered

simultaneously.

According to another preferred variant of this invention, the compound of formula (I) and
the compound having PDE5-inhibitory properties will be intended to be administered over

a period of time.

The period of time intended for the therapeutic use of a product according to this invention
will be at least one week, and preferably at least one or more months (for example six
months). This period of time may also be the whole life of the patient that receives the
product. Preferably, administration of compound of formula (I) will be alternated with
administration of a compound having PDE5-inhibitory properties, and the interval between

such administration will not exceed two or three days (and more preferably not exceed one

day).
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Preferably, the compound having PDES-inhibitory properties will be selected from
sildenafil, vardenafil, tadalafil and udenafil. More preferably, the compound having

PDES5-inhibitory properties will be sildenafil or tadalafil.

According to one particularly preferred variant of the invention the compound having

PDES5-inhibitory properties will be sildenafil.

According to another particularly preferred variant of the invention the compound having

PDES5-inhibitory properties will be tadalafil.

The administration route of the compound of formula (I) and that of the compound having
PDES5-inhibitory properties is preferably the same. In particular, the common
administration route for the compound of formula (I) and for the compound having
PDE35-inhibitory properties will be the intravenous or oral route (and notably the oral

route).

Though the exact administration doses of a product according to this invention will have to
be determined by the treating physician, it is expected that a dose of 0.05 to 2 mg (and
preferably 0.1 to 1 mg) of compound of formula (I) per kg of patient body weight
combined with a dose 0.01 to 1 mg (and preferably 0.05 to 0.5 mg) of tadalafil per kg of
patient body weight, both compounds being intended to be administered by oral route, or
combined with a dose 0.1 to 2 mg (and preferably 0.2 to 1 mg) of sildenafil per kg of
patient body weight will be appropriate, both compounds being intended to be

administered by oral route as well.

Preferably, the disease intended to be treated by a product according to this invention will
be selected from hypertension, pulmonary hypertension, diabetic arteriopathy, heart
failure,erectile dysfunction and angina pectoris. More preferably, the disease intended to be
treated by a product according to this invention will be selected from hypertension and
pulmonary hypertension. In particular, the discase intended to be treated by a product
according to this invention will be pulmonary hypertension (and notably pulmonary

arterial hypertension).

The invention also relates to a pharmaceutical composition containing, as active principles,

the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
(and preferably one) compound having PDES5-inhibitory properties, or a pharmaceutically

acceptable salt thereof, as well as at least one excipient.
The invention further relates to the use of the compound of formula (I) below

QO O
\\S// Br
\/\N/ “~NH
H
AN

P

N

O N=—
k/04<\N:>7B r
M

or a pharmaceutically acceptable salt of this compound, in combination with at least one
(and preferably one) compound having PDES5-inhibitory properties, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament intended to treat a disease

wherein vasodilation is required.

Besides, preferences indicated for the product according to this invention of course apply

mutatis mutandis to the pharmaceutical compositions and uses of this invention.

Particular embodiments of the invention are described in the following Examples, which

serve to illustrate the invention in more detail without limiting its scope in any way.
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EXAMPLES

To illustrate the usefulness of this invention, the association of the compound of
formula (1), administered orally at a dose of 0.3 mg/kg, with tadalafil, administered orally
at a dose of 10 mg/kg, has been studied in two different hypertension models, namely the
Dahl salt-sensitive rat model and the spontancously hypertensive rat model. Furthermore,
the association of the compound of formula (I), administered orally at a dose of 0.3 mg/kg,
with sildenafil, administered orally at a dose of 30 mg/kg, has been studied in the
spontancously hypertensive rat model. The protocols used are detailed in the part entitled

“Pharmacological properties of the invention compounds” hereafter.

PHARMACOLOGICAL PROPERTIES OF THE INVENTION COMPOUNDS

The experimental methods described hereafter can be used to show the pharmacological

properties of the invention compounds.

Dahl salt-sensitive rat model

Dahl salt-sensitive (Dahl-S) were purchased from Harlan (Netherlands). The rats were
housed by group during the acclimatization period and single-housed after implantation of
the telemetry device. All animals were maintained under identical conditions and had free
access to normal pelleted rat chow and water. Dahl salt-sensitive rats develop hypertension
only upon exposure to salt intake. They were administered a high-salt (8%) chow diet
(Purina series 5500). Five weeks after starting salt administration, a telemetry system was
implanted under anaesthesia by inhalation of 2.5% isoflurane (in 70% O, + 30% N,O).
Under aseptic conditions, a pressure radio-frequency transmitter was implanted into the
peritoneal cavity, and a sensing catheter was inserted in the descending aorta and advanced
pointing upstream to slightly below the renal artery bifurcation. The transmitter was
sutured to the abdominal musculature and the skin was closed. A receiver platform
transformed the radio signal into digitized input, that was sent to a dedicated personal
computer (Compaq, deskpro). Arterial blood pressure measurements were calibrated by
using an input from an ambient pressure reference. Telemetry units were obtained from

Data Sciences (St. Paul, MN, USA).
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The compounds were administered at least 2 weeks after telemetry system implantation.
The compound of formula (I) and the compound having PDE5-inhibitory properties were
prepared in 5% arabic gum and administered by oral gavage. The acute effects of the
compound of formula (I), the compound having PDE5-inhibitory properties and their
combination on blood pressure were measured by collecting data at 5-minute intervals up
to 72 h after oral administration. Hourly means of blood pressure were calculated for each
rat. Each rat served as its own control, by using the blood pressure data of the last 24 hours
before drug administration. The two curves (blood pressure of the control period and blood
pressure of the treatment period) were plotted together and the area between curves (ABC)
from 0 to 72 hours was calculated. The higher the ABC, the stronger the effect of the item

tested for lowering blood pressure.

Spontaneously hypertensive rat model

The same protocol was used as for the Dahl salt-sensitive rat model, except that
spontancously hypertensive rats (SHR) replace the Dahl-S rats and that the SHR rats did

not receive any salt diet. The SHR rats were purchased from Harlan (Netherlands).

Test for the determination of PDES ICsg:

In order to estimate the extent of inhibition for PDES activity of a test compound, the
following test is carried out. Phosphodicsterase-3 cnzyme {PDE 35} is separated from
buman corpus cavernosal tissues. About 3 g of this tissue s homogenized with 12 mi of
HEPES buffer (20 mM HEPES, 250 mM sucrose, 1 mM EDTA, | mM PMSE, pH 7.2} at
4°C. The solution i3 filtered with double-layered gaure and centrifuged (100,800 xg) for
&0 min at 4°C. The supernatant is filtered with 9.2 pm filier paper and separated by HPLO
{Mong {} anion exchange column} with concentration gradient of -5338 mM Na(l to ehute
PDE isozyrmes. The enzyme activity is measured on cach column fraction by the following
process to separate the PDES fraction and the PDESinhibition of the fest compound ia
measured using the PDES fraction. To 1.5 mi tube are added 100 pl of reaction mixture
{15 mbt Tris-HCL 5 mM MgCl, 0.5 mg/mi BSA, pH 7.4) and the appropriate amount of
test compound fraction and test compound and the mixture is mixed well, To this solation
is added "H-cAMP or "H-cGMP {300 nM, 2 pCi/mb), the mixture is reacted in the

inncubator of 30 °C for about 1 hour and the reaction is quenched by putting the tube into
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boiting water for about 45 seconds to 2 min, Then the tube ts chilled inwe bath for about 5
min. To this tube ix added snake venom (1 mg/ml, 100 uby or S-nucieotidase (0.1 unit/tube}
and the mixture is reacted tnn an incubator at 37 °C for 10 min and chilled in an ice bath.
3 tiroes volume of methanol to the resin s added to the anion oxchange resin (Bio-Rad
resin, AGT-X2, 200-400 wesh) which has been already washed with 858 HOY, H O, 03N
MaOH, H,O, 8.5 BCY and HO in order and adjusted to pH 5. Then 1 mi of the pretreated
resin is dispensed into each tube with vortexing. The mixture is left at 4 °C for 15 min with
occastonal vortexing and centrifuged (10,000 rpm) for gbout 5 min to sediment the resin.
The supernatant (700 ul} is transferred to a lquid scintillation vial, and mixed with 10 ml
of scintilistion cocktail. After atabilizing the solution by leaving it overnight, the

radicactivity of the tube is measured by B-counter.

If the test compound has an ICsy equal or lower than 1 UM, it is considered as having
PDES5-inhibitory properties for the purpose of this patent application. If the test compound
has an ICso higher than 1 uM, it is considered as not having PDES5-inhibitory properties for

the purpose of this patent application.

EXAMPLE 1

Following the test protocol described previously in the part entitled “Dahl salt-sensitive rat
model”, oral administration of the compound of formula (I) and tadalafil decreased blood
pressure in Dahl-S rats: the compound of formula (I) (0.3 mg/kg) decreased blood pressure
with an ABC of 256 and tadalafil (10 mg/kg) with an ABC of 310. The ABC after oral
administration of the combination (compound of formula (I) at 0.3 mg/kg and tadalafil at

10 mg/kg) was 923, demonstrating a synergistic effect.

EXAMPLE 2

Following the test protocol described previously in the part entitled “Spontancously
hypertensive rat model”, oral administration of the compound of formula (I) and tadalafil
decreased blood pressure in SHR rats: the compound of formula (I) (0.3 mg/kg) decreased
blood pressure with an ABC of 44 and tadalafil (10 mg/kg) with an ABC of 286. The ABC
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after oral gavage of the combination (compound of formula (I) at 0.3 mg/kg and tadalafil at

10 mg/kg) was 444, confirming the synergistic effect.

EXAMPLE 3

Following the test protocol described previously in the part entitled “Spontancously
hypertensive rat model”, oral administration of the compound of formula (I) and sildenafil
decreased blood pressure in SHR rats: the compound of formula (I) (0.3 mg/kg) decreased
blood pressure with an ABC of 38 and sildenafil (30 mg/kg) with an ABC of 229. The
ABC after oral gavage of the combination (compound of formula (I) at 0.3 mg/kg and
sildenafil at 30 mg/kg) was 317, confirming the synergistic effect.
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Claims

1. A product containing the compound of formula (I) below

RV
\/\N/S\NH Br
H
NT X

L

N

O N=—
k/04<\N:/>*Br
€y

or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultancously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

2. A product according to claim 1, wherein the compound having PDES5-inhibitory

properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. A product according to claim 2, wherein the compound having PDE5-inhibitory
properties is tadalafil.

4. A product according to claim 2, wherein the compound having PDE5-inhibitory

properties is sildenafil.

5. A product according to claim 1, wherein the disease wherein vasoconstriction is
involved is selected from hypertension, pulmonary hypertension, diabetic arteriopathy,

heart failure, erectile dysfunction and angina pectoris.

6. A pharmaceutical composition containing, as active principles, the compound of
formula (I) as described in claim 1, or a pharmaceutically acceptable salt of said compound
of formula (I), in combination with at least one compound having PDES5-inhibitory

properties, or a pharmaceutically acceptable salt thereof, as well as at least one excipient.
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7. A pharmaceutical composition according to claim 6, wherein the compound having

PDES5-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

8. A pharmaceutical composition according to claim 7, wherein the compound having

PDES-inhibitory properties is tadalafil.

9. A pharmaceutical composition according to claim 7, wherein the compound having

PDES5-inhibitory properties is sildenafil.

10. Use of the compound of formula (I) as described in claim 1, or a pharmaceutically
acceptable salt of said compound of formula (I), in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament intended to treat a disease wherein

vasoconstriction is involved.

11. Use according to claim 10, wherein the compound having PDES5-inhibitory properties

is selected from sildenafil, vardenafil, tadalafil and udenafil.

12. Use according to claim 10, wherein the disease intended to be treated is selected from

hypertension and pulmonary hypertension.

UNITED THERAPEUTICS CORP., EX1002, page 42
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



w0 2008/026156 A3 |INIINTNFINLAN]

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ([
International Bureau

||II|I T A D10 O O O O

(10) International Publication Number

WO 2008/026156 A3

(43) International Publication Date
6 March 2008 (06.03.2008)

(51) International Patent Classification: (74) Agent: RUHLMANN, Eric; c/o Actelion Pharmaceuti-
AGIK 31/4985 (2006.01) AG6IK 31/53 (2006.01) cals Ltd, Legal Department, Gewerbestrasse 16, CH-4123
AGIK 31/506 (2006.01) AGIK 45/06 (2006.01) Allschwil (CH).

AGIK 31/519 (2006.01) AG1P 9/00 (2006.01) (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(21) International App]ication Number: AT, AII, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,

PCT/IB2007/053448 CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,

ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,

(22) International Filing Date: 28 August 2007 (28.08.2007) IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, L.C, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,

(25) Filing Language: English MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,

(26) Publication Language: English TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

7M, ZW.

(30) Priority Data:
PCT/IB2006/052999
29 August 2006 (29.08.2006) 1B
PCT/IB2006/053857
19 October 2006 (19.10.2006) 1B

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,

(71) Applicant (for all designated States except US): PT, RO, SE, S, SK, TR), OAPI (BF, BJ, CE, CG, CI, CM,
ACTELION PHARMACEUTICALS LTD [CH/CH]; GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG)

Gewerbestrasse 16, CH-4123 Allschwil (CH).

Published:
(72) Tnventor; and —  with international search report
b
(75) Inventor/Applicant (for US only): CLOZEL, Martine (88) Date of publication of the international search report:
[FR/CH]; Winterhalde 3b, CH-4102 Binningen (CH). 16 October 2008

(54) Title: THERAPEUTIC COMPOSITIONS COMPRISING A SPECIFIC ENDOTHELIN RECEPTOR ANTAGONIST AND
A PDES INHIBITOR

(57) Abstract: The invention relates to a product containing
the compound of formula (I) below (I) or a pharmaceutically

\Y Br acceptable salt of this compound, in combination with at least
\/\N/ “NH one compound having PDES -inhibitory properties, or a phar-
H (I) maceutically acceptable salt thereof, for therapeutic use, simul-
N XX taneously, separately or over a period of time, in the treatment
| of a disease wherein vasoconstriction is involved.
=
N N=—
k/o—<\ }Br
N

UNITED THERAPEUTICS CORP., EX1002, page 43
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



Document made available under the
Patent Cooperation Treaty (PCT)

International application number: PCT/IB2007/053448

International filing date: 28 August 2007 (28.08.2007)
Document type: Certified copy of priority document
Document details: Country/Office: 1B

Number: PCT/IB2006/053857

Filing date: 19 October 2006 (19.10.20006)

Date of receipt at the International Bureau: 17 October 2007 (17.10.2007)

Remark:  Priority document submitted or transmitted to the International Bureau in
compliance with Rule 17.1(a) or (b)

World Intellectual Property Organization (WIPO) - Geneva, Switzerland
Organisation Mondiale de la Propriété Intellectuelle (OMPI) - Genéve, Suisse

UNITED THERAPEUTICS CORP., EX1002, page 44
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



CPCT/B2007 /7 0534148

17 OCT 2007

WORLD INTELLECTUAL PROPERTY ORGANIZATION
ORGANISATION MONDIALE DE LA PROPRIETE INTELLECTUELLE
34, chemin des Colombettes, Case postale 18, CH-1211 Genéve 20 (Suisse)
Téléphone: (41 22) 338 91 11 - e-

mail: wipo.mail @ wipo.int. - Fac-similé: (41 22) 733 54 28

PATENT COOPERATION TREATY (PCT)
TRAITE DE COOPERATION EN MATIERE DE BREVETS ®PCT?)

CERTIFIED COPY OF THE INTERNATIONAL APPLICATION AS FILED
AND OF ANY CORRECTIONS THERETO

COPIE CERTIFIEE CONFORME DE I.A DEMANDE IN TERNATIONALE, TELLE QU’ELLE
A ETE DEPOSEE, AINSI QUE DE TOUTES CORRECTIONS Y RELATIVES

International Application No.

Demande internationale n° }P CT/IBZO 0 6 /05 385 g‘

ternational Filing Date
ate du dép6t international

} 19 October 2006
€19.10. 06 )
Geneva/Gengve,

1 70ctober 2007

International bureau of the
World Intellectual Property Organization (WIPO)
(17.10. 07 )

Bureau International de I'Organisation Mondiale
de la Propriété Intellectuelle (OMPI)
\%P;(\ON MOwp, ¢
LD INTgy, &,
?’\‘\\QR = Ql‘%}
AN

£

&
SA

WM 3304908%

¥ A1y34088

Lot
LN % OV W
g » 3’\'\30

%
% “

Ko | ¢=v G. Beijer
Officer-in-charge, Processing Service
Administrateur chargé du service, Service du traitement

UNITED THERAPEUTICS CORP., EX1002, page 45
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS

U.S. PATENT 8,268,847

't



Date of receipt: 19 October 2006 (19.10.2006) PCT/IB2006/053857

Act 156
1/3
PCT REQUEST
Print Out (Original in Electronic Form)
0 For receiving Office use only
0-1 International Application No. PCT/IB2006/053857
0-2 International Filing Date 19 October 2006 (19.10.2006)
0-3 Name of receiving Office and "PCT
International Application"”
0-4 Form PCT/RO/101 PCT Request
0-4-1  |Prepared Using PCT—-SAFE
Version 3.51.009.184 MT/FOP
20060701/0.20.5
0-5 Petition
The undersigned requests that the
present international application be
processed according to the Patent
Cooperation Treaty
0-6 Receiving Office (specified by the  |Tnternational Bureau of the World
applicant) Intellectual Property Organization
(RO/IB)
0-7 Applicant's or agent's file reference Act 1 56
1 Title of Invention THERAPEUTIC COMPOSITIONS
It Applicant
-1 This person is applicant only
-2 Applicant for all designated States except US
-4 Name ACTELION PHARMACEUTICALS LTD
I1-5 Address Gewerbestrasse 16
4123 Allschwil
Switzerland
-6 State of nationality CH
-7 State of residence CH
11-8 Telephone No. +41 61 565 65 65
-9 Facsimile No. +41 61 565 66 91
-1 Applicant and/or inventor
-1-1  |This person Is applicant and inventor
-1-2  |Applicant for us only
I-1-4  [Name (LAST, First) CLOZEL, Martine ;
I-1-5  |Address Winterhalde 3b
4102 Binningen
Switzerland
II-1-6  |State of nationality FR
I-1-7  |State of residence CH

UNITED THERAPEUTICS CORP., EX1002, page 46
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



Act 156

PCT REQUEST

Date of receipt: 19 October 2006 (19.10.2006) PCT/IB2006/053857

2/3

Print Out (Original in Electronic Form)

V-1

1V-1-1
V-1-2

1vV-1-3
IV-1-4
IV-1-5

Agent or common representative; or
address for correspondence

The person identified below is hereby/
has been appointed to act on behalf of
the applicant(s) before the competent
International Authorities as:

Name (LAST, First)
Address

Telephone No.
Facsimile No.

e-mail

agent

RUHILMANN, Eric

c/o Actelion Pharmaceuticals ILtd
Legal Department

Gewerbestrasse 16

4123 Allschwil

Switzerland

+41 61 565 62 42

+41 61 565 66 91
eric.ruhlmann@RQactelion.com

DESIGNATIONS

V-1

The filing of this request constitutes
under Rule 4.9(a), the designation of
all Contracting States bound by the
PCT on the international filing date,
for the grant of every kind of
protection available and, where
applicable, for the grant of both
regional and national patents.

VI-1

Priority Claim

NONE

Vii-1

International Searching Authority
Chosen

European Patent Office (EPO) (ISA/EP)

Vil
VIll-1

Vill-2

VIi-3

Vill-4

VIII-5

Declarations

Number of declarations

Declaration as to the identity of the
inventor

Declaration as to the applicant's
entitlement, as at the international filing
date, to apply for and be granted a
patent

Declaration as to the applicant's
entitlement, as at the international filing
date, to claim the priority of the earlier
application

Declaration of inventorship (only for the
purposes of the designation of the
United States of America)

Declaration as to non-prejudicial
disclosures or exceptlons to lack of

novelty

UNITED THERAPEUTICS CORP., EX1002, page 47
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



Date of receipt: 19 October 2006 (19.10.2006) PCT/IB2006/053857

Act 156
3/3
PCT REQUEST
Print Out (Original in Electronic Form)

X Check list number of sheets electronic file(s) attached
1X-1 Request (including declaration sheets) 3 s
IX-2 Description 10 v
IX-3 Claims 2 v
IX-4 Abstract 1 v
IX-5 Drawlngs 0 -
IX-7 TOTAL 16

Accompanying ltems paper document(s) attached electronic file(s) attached
IX-8 Fee calculation sheet - e
IX-17  |PCT-SAFE physical media - -
IX-18  other Pre—converted e

documents

IX-19 Figure of the drawings which should
accompany the abstract

IX-20 Language of filing of the international Engl ish
application

X-1 Signature of applicant, agent or (PKCS7 Digital Signature)
common representative

X-1-1  [Name ACTELION PHARMACEUTICALS LTD
X-1-2  |Name of signatory Laura PFPusco
X-1-3  [Capacity Administrative Assistant

FOR RECEIVING OFFICE USE ONLY

10-1 Date of actual receipt of the 19 October 2006 (19.10.2006)

purported international application
10-2 Drawings:

10-2-1 |Recsived

10-2-2  |Not received

10-3 Corrected date of actual receipt due
to later but timely received papers or
drawings completing the purported
international application

10-4 Date of timely receipt of the required
corrections under PCT Article 11(2)

10-5 International Searching Authority ISA/EP

10-6 Transmittal of search copy delayed
until search fee is paid

FOR INTERNATIONAL BUREAU USE ONLY

11-1 Date of receipt of the record copy by
the International Bureau

UNITED THERAPEUTICS CORP., EX1002, page 48
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



10

15

Date of receipt: 19 October 2006 (19.10.2006) PCT/IB2006/053857

Act 156

THERAPEUTIC COMPOSITIONS

The present invention relates to a product containing the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDE5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

PCT publication WO 02/053557 describes endothelin receptor antagonists including the
compound of formula (I) and the use of said endothelin receptor antagonists in the
treatment of various diseases wherein vasoconstriction is involved (i.a. heart failure, angina

pectoris, pulmonary and systemic hypertension and erectile dysfunction).

PDE-5 inhibitors have been notably described in the following patent documents:

% US 5,250,534 (describing pyrazolopyrimidinone derivatives as PDE-5 inhibitors and
i.a. sildenafil as well as the use of the same for i.a. hypertension and heart failure) and
EP 1 097 711 (describing i.a. sildenafil for pulmonary hypertension);

% WO 99/24433 (describing i.a. vardenafil as well as the use of the same for i.a.
hypertension, angina pectoris and erectile dysfunction);

s US 5,859,006 (describing i.a. tadalafil as well as the use of the same for i.a.

hypertension, pulmonary hypertension, angina and congestive heart failure);

% WO 00/27848 (describing i.a. udenafil and the use thereof for impotence).
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The Applicant has now surprisingly found that the combination of the compound of
formula (I) with a compound having PDE5-inhibitory properties results in an unexpected

synergistic effect in the treatment of diseases wherein vasoconstriction is involved.

Therefore a subject of this invention is a product containing the compound of formula (I)
as described before or a pharmaceutically acceptable salt of said compound of formula (I),
in combination with at least one (and preferably one) compound having PDE5-inhibitory
properties, or a pharmaceutically acceptable salt thereof, for therapeutic use,
simultaneously, separately or over a period of time, in the treatment of a disease wherein

vasoconstriction is involved.

The following paragraphs provide definitions of the various terms used in the present
patent application and are intended to apply uniformly throughout the specification and
claims, unless an otherwise expressly set out definition provides a broader or narrower

definition.

“PDE-5" stands in the present application for cyclic guanosine 3, 5-monophosphate

(cGMP) phosphodiesterase type 5.

“Simultaneously” or “simultaneous”, when referring to a therapeutic use, means in the
present application that the therapeutic use concerned consists in the administration of two

or more active ingredients by the same route and at the same time.

“Separately” or “separate”, when referring to a therapeutic use, means in the present
application that the therapeutic use concerned consists in the administration of two or more

active ingredients at approximately the same time by at least two different routes.

By therapeutic administration “over a period of time” is meant in the present application
the administration of two or more ingredients at different times, and in particular an
administration method according to which the entire administration of one of the active
ingredients is completed before the administration of the other or others begins. In this way
it is possible to administer one of the active ingredients for several months before
administering the other active ingredient or ingredients. In this case, no simultaneous

administration occurs.
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By “disease wherein vasoconstriction is involved” is meant in particular hypertension,
pulmonary hypertension (including pulmonary arterial hypertension), diabetic arteriopathy,

heart failure,erectile dysfunction or angina pectoris.

By “compound having PDES-inhibitory properties” is meant a compound that, when
submitted to the “Test for the determination of PDES ICs¢” described in the present patent

application, has an ICso equal or lower than 1 uM.

Specific examples of compounds having PDES5-inhibitory properties include the

compounds having the following structures (names):
O

/
0.0 N |N‘
' y
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(sildenafil)

Q
-0

(tadalafil)
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The term "pharmaceutically acceptable salts" refers to non-toxic, inorganic or organic acid
and/or base addition salts. Reference can be made to "Salt selection for basic drugs", Int. J.

Pharm. (1986), 33, 201-217.

Besides, any reference to a compound of formula (I) or to a compound having
PDE5-inhibitory properties is to be understood as referring also to the pharmaceutically

acceptable salts thereof, as appropriate and expedient.

Preferably, the product according to this invention will be such that the compound of
formula (I) and the compound having PDES5-inhibitory properties are intended for a

therapeutic use which takes place simultaneously or over a period of time.

According to one preferred variant of this invention, the compound of formula (I) and the
compound having PDES5-inhibitory properties will be intended to be administered

simultaneously.

According to another preferred variant of this invention, the compound of formula (I) and
the compound having PDES5-inhibitory properties will be intended to be administered over

a period of time.

The period of time intended for the therapeutic use of a product according to this invention
will be at least one week, and preferably at least one or more months (for example six
months). This period of time may also be the whole life of the patient that receives the
product. Preferably, administration of compound of formula (I) will be alternated with
administration of a compound having PDE5-inhibitory properties, and the interval between

such administration will not exceed two or three days (and more preferably not exceed one

day).
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Preferably, the compound having PDES5-inhibitory properties will be selected from
sildenafil, vardenafil, tadalafil and udenafil. More preferably, the compound having
PDES5-inhibitory properties will be sildenafil or tadalafil.

According to one particularly preferred variant of the invention the compound having

PDES5-inhibitory properties will be sildenafil.

According to another particularly preferred variant of the invention the compound having

PDES5-inhibitory properties will be tadalafil.

The administration route of the compound of formula (I) and that of the compound having
PDES5-inhibitory properties is preferably the same. In particular, the common
administration route for the compound of formula (I) and for the compound having
PDES-inhibitory properties will be the intravenous or oral route (and notably the oral

route).

Though the exact administration doses of a product according to this invention will have to
be determined by the treating physician, it is expected that a dose of 0.05 to 2 mg (and
preferably 0.1 to 1 mg) of compound of formula (I) per kg of patient body weight
combined with a dose 0.01 to 1 mg (and preferably 0.05 to 0.5 mg) of tadalafil per kg of
patient body weight, both compounds being intended to be administered by oral route, or
combined with a dose 0.1 to 2 mg (and preferably 0.2 to 1 mg) of sildenafil per kg of
patient body weight will be appropriate, both compounds being intended to be

administered by oral route as well.

Preferably, the disease intended to be treated by a product according to this invention will
be selected from hypertension, pulmonary hypertension, diabetic arteriopathy, heart
failure,erectile dysfunction and angina pectoris. More preferably, the disease intended to be
treated by a product according to this invention will be selected from hypertension and
pulmonary hypertension. In particular, the disease intended to be treated by a product
according to this invention will be pulmonary hypertension (and notably pulmonary

arterial hypertension).

The invention also relates to a pharmaceutical composition containing, as active principles,

the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
(and preferably one) compound having PDES5-inhibitory properties, or a pharmaceutically

acceptable salt thereof, as well as at least one excipient.

The invention further relates to the use of the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
(and preferably one) compound having PDE5-inhibitory properties, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament intended to treat a disease

wherein vasodilation is required.

Besides, preferences indicated for the product according to this invention of course apply

mutatis mutandis to the pharmaceutical compositions and uses of this invention.

Particular embodiments of the invention are described in the following Examples, which

serve to illustrate the invention in more detail without limiting its scope in any way.
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EXAMPLES

To illustrate the usefulness of this invention, the association of the compound of
formula (I), administered orally at a dose of 0.3 mg/kg, with tadalafil, administered orally
at a dose of 10 mg/kg, has been studied in two different hypertension models, namely the
Dahl salt-sensitive rat model and the spontaneously hypertensive rat model. Furthermore,
the association of the compound of formula (I), administered orally at a dose of 0.3 mg/kg,
with sildenafil, administered orally at a dose of 30 mg/kg, has been studied in the
spontaneously hypertensive rat model. The protocols used are detailed in the part entitled

“Pharmacological properties of the invention compounds” hereafter.

PHARMACOLOGICAL PROPERTIES OF THE INVENTION COMPOUNDS

The experimental methods described hereafter can be used to show the pharmacological

properties of the invention compounds.

Dahl salt-sensitive rat model

Dahl salt-sensitive (Dalﬂ—S) were purchased from Harlan (Netherlands). The rats were
housed by group during the acclimatization period and single-housed after implantation of
the telemetry device. All animals were maintained under identical conditions and had free
access to normal pelleted rat chow and water. Dahl salt-sensitive rats develop hypertension
only upon exposure to salt intake. They were administered a high-salt (8%) chow diet
(Purina series 5500). Five weeks after starting salt administration, a telemetry system was
implanted under anaesthesia by inhalation of 2.5% isoflurane (in 70% O. + 30% N2O).
Under aseptic conditions, a pressure radio-frequency transmitter was implanted into the
peritoneal cavity, and a sensing catheter was inserted in the descending aorta and advanced
pointing upstream to slightly below the renal artery bifurcation. The transmitter was
sutured to the abdominal musculature and the skin was closed. A receiver platform
transformed the radio signal into digitized input, that was sent to a dedicated personal
computer (Compaq, deskpro). Arterial blood pressure measurements were calibrated by
using an input from an ambient pressure reference. Telemetry units were obtained from

Data Sciences (St. Paul, MN, USA).
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The compounds were administered at least 2 weeks after telemetry system implantation.
The compound of formula (I) and the compound having PDE5-inhibitory properties were
prepared in 5% arabic gum and administered by oral gavage. The acute effects of the
compound of formula (I), the compound having PDES5-inhibitory properties and their
combination on blood pressure were measured by collecting data at 5-minute intervals up
to 72 h after oral administration. Hourly means of blood pressure were calculated for each
rat. Each rat served as its own control, by using the blood pressure data of the last 24 hours
before drug administration. The two curves (blood pressure of the control period and blood
pressure of the treatment period) were plotted together and the area between curves (ABC)
from O to 72 hours was calculated. The higher the ABC, the stronger the effect of the item

tested for lowering blood pressure.

Spontaneously hypertensive rat model

The same protocol was used as for the Dahl salt-sensitive rat model, except that
spontaneously hypertensive rats (SHR) replace the Dahl-S rats and that the SHR rats did

not receive any salt diet. The SHR rats were purchased from Harlan (Netherlands).

Test for the determination of PDES I1Cs:

In order to estimate the extent of inhibition for PDES5 activity of a test compound, the
following test is carried out. Phosphodicsterase-5 enzyme (PDE 3) is separated from
human corpus cavernosal tissues, About 3 g of this fissue is homogenized with 12 ml of
HEPES buffer (20 mM E-_SIEE'IF:ES, 250 mM sucrose, 1 mM EDTA, I mM PMSF, pi 7.2) at
4°C, The solution is filtered with double-layered gauze and centrifuged (100,000 xg) for
60 min at 4°C. The sepernatant is filtered with 0.2 pm filter paper and separated by HPLC
(Mono {3 anion exchange column) with concentration gradisnt of 0-500 mM Na(ll to ehute
FDE isozyvmes. The enzyme activity is measured on each column fraction by the following
process to separate the PDES fraction and the PDESinhibition of the test compound is
measured veing the PDES fraction. To 1.3 mi tube are added 100 ul of reaction mixture
(13 mM Tris-HCL 5 mM MgCl,, 0.5 mg/ml BSA, pH 7.4) and the appropriate amount of
test componnd fraction and test compound and the mixture is mixed well. To this solution
is added *H-cAMP or "H-cOMP (500 nM, 2 uCi/ml), the mixmure is reacted in the

incubator of 30 °C for about 1 hour and the reaction is quenched by putting the tube into

UNITED THERAPEUTICS CORP., EX1002, page 56
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



10

15

20

25

Date of receipt: 19 October 2006 (19.10.2006) PCT/IB2006/053857

-9-

boiling water for about 45 seconds fo 2 min. Then the tube is chilled in ice bath for about 5
min. To this tube is added snake venom (1 mgfal, 100 pl) or 3-pucleotidase (0.1 unit/tube)
and the mixture is reacted in an incubator at 37 °C for 10 min and chilled in an ice bath.
3 troes volume of methanol to the resin is added to the anjon exchange resin (Bio-Rad
resin, AGI-X2, 200-400 mesh) which has been already washed with 0.5V HCL, B0, 0.58
MaOH, Hy0, 6.58 Bl and HaO in order and adjusted to pH S. Then 1 mi of the prefreated
resin is dispensed inte each tabe with vortexing. The mixtuwre is left at 4 °C for 15 min with
occasional vortexing and cendrifuged (10,000 rpm) for about 5 min to sediment the resin.
The supematant (700 pi) is transferved to a liquid scintilation vial, and wixed with 10 ml
of sciptillation cocktail. After stabilizing the solution by leaving it overnight, the

radicactivity of the tube is measured by B-counter.

If the test compound has an ICso equal or lower than 1 uM, it is considered as having
PDES5-inhibitory properties for the purpose of this patent application. If the test compound
has an ICsp higher than 1 uM, it is considered as not having PDES5-inhibitory properties for
the purpose of this patent application.

EXAMPLE 1

Following the test protocol described previously in the part entitled “Dahl salt-sensitive rat
model”, oral administration of the compound of formula (I) and tadalafil decreased blood
pressure in Dahl-S rats: the compound of formula (I) (0.3 mg/kg) decreased blood pressure
with an ABC of 256 and tadalafil (10 mg/kg) with an ABC of 310. The ABC after oral
administration of the combination (compound of formula (I) at 0.3 mg/kg and tadalafil at

10 mg/kg) was 923, demonstrating a synergistic effect.

EXAMPLE 2

Following the test protocol described previously in the part entitled “Spontaneously
hypertensive rat model”, oral administration of the compound of formula (I) and tadalafil
decreased blood pressure in SHR rats: the compound of formula (I) (0.3 mg/kg) decreased
blood pressure with an ABC of 44 and tadalafil (10 mg/kg) with an ABC of 286. The ABC
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after oral gavage of the combination (compound of formula (I) at 0.3 mg/kg and tadalafil at
10 mg/kg) was 444, confirming the synergistic effect.

EXAMPLE 3

Following the test protocol described previously in the part entitled “Spontaneously
hypertensive rat model”, oral administration of the compound of formula (I) and sildenafil
decreased blood pressure in SHR rats: the compound of formula (I) (0.3 mg/kg) decreased
blood pressure with an ABC of 38 and sildenafil (30 mg/kg) with an ABC of 229. The
ABC after oral gavage of the combination (compound of formula (I) at 0.3 mg/kg and
sildenafil at 30 mg/kg) was 317, confirming the synergistic effect.
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Claims

1. A product containing the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

2. A product according to claim 1, wherein the compound having PDES5-inhibitory
properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. A product according to claim 2, wherein the compound having PDES5-inhibitory
properties is tadalafil.

4. A product according to claim 2, wherein the compound having PDES5-inhibitory

properties is sildenafil.

5. A product according to claim 1, wherein the disease wherein vasoconstriction is
involved is selected from hypertension, pulmonary hypertension, diabetic arteriopathy,

heart failure, erectile dysfunction and angina pectoris.

6. A pharmaceutical composition containing, as active principles, the compound of
formula (I) as described in claim 1, or a pharmaceutically acceptable salt of said compound
of formula (I), in combination with at least one compound having PDE5-inhibitory

properties, or a pharmaceutically acceptable salt thereof, as well as at least one excipient.
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7. A pharmaceutical composition according to claim 6, wherein the compound having

PDE5-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

8. A pharmaceutical composition according to claim 7, wherein the compound having
PDES5-inhibitory properties is tadalafil.

9. A pharmaceutical composition according to claim 7, wherein the compound having

PDES5-inhibitory properties is sildenafil.

10. Use of the compound of formula (I) as described in claim 1, or a pharmaceutically
acceptable salt of said compound of formula (I), in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament intended to treat a disease wherein

vasoconstriction is involved.

11. Use according to claim 10, wherein the compound having PDE5-inhibitory properties
is selected from sildenafil, vardenafil, tadalafil and udenafil.

12. Use according to claim 10, wherein the disease intended to be treated is selected from

hypertension and pulmonary hypertension.
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ABSTRACT .

The invention relates to a product containing the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.
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THERAPEUTIC COMPOSITIONS

The present invention relates to a product containing the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

PCT publication WO 02/053557 describes endothelin receptor antagonists including the
compound of formula (I) and the use of said endothelin receptor antagonists in the
treatment of various diseases wherein vasoconstriction is involved (i.a. heart failure, angina

pectoris, pulmonary and systemic hypertension and erectile dysfunction).

PDE-5 inhibitors have been notably described in the following patent documents:

% US 5,250,534 (describing pyrazolopyrimidinone derivatives as PDE-5 inhibitors and
i.a. sildenafil as well as the use of the same for i.a. hypertension and heart failure) and
EP 1097 711 (describing i.a. sildenafil for pulmonary hypertension);

< WO 99/24433 (describing i.a. vardenafil as well as the use of the same for i.a.
hypertension, angina pectoris and erectile dysfunction);

% US 5,859,006 (describing i.a. tadalafil as well as the use of the same for i.a.
hypertension, pulmonary hypertension, angina and congestive heart failure);

% WO 00/27848 (describing i.a. udenafil and the use thereof for impotence).
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The Applicant has now surprisingly found that the combination of the compound of
formula (I) with a compound having PDES5-inhibitory properties results in an unexpected

synergistic effect in the treatment of diseases wherein vasoconstriction is involved.

Therefore a subject of this invention is a product containing the compound of formula (I)
as described before or a pharmaceutically acceptable salt of said compound of formula (I),
in combination with at least one (and preferably one) compound having PDE5-inhibitory
properties, or a pharmaceutically acceptable salt thereof, for therapeutic use,
simultaneously, separately or over a period of time, in the treatment of a disease wherein

vasoconstriction is involved.

The following paragraphs provide definitions of the various terms used in the present
patent application and are intended to apply uniformly throughout the specification and
claims, unless an otherwise expressly set out definition provides a broader or narrower
definition.

“PDE-5” stands in the present application for cyclic guanosine 3', 5-monophosphate

(cGMP) phosphodiesterase type 5.

“Simultaneously” or “simultaneous”, when referring to a therapeutic use, means in the
present application that the therapeutic use concerned consists in the administration of two

or more active ingredients by the same route and at the same time.

“Separately” or “separate”, when referring to a therapeutic use, means in the present
application that the therapeutic use concerned consists in the administration of two or more

active ingredients at approximately the same time by at least two different routes.

By therapeutic administration “over a period of time” is meant in the present application
the administration of two or more ingredients at different times, and in particular an
administration method according to which the entire administration of one of the active
ingredients is completed before the administration of the other or others begins. In this way
it is possible to administer one of the active ingredients for several months before
administering the other active ingredient or ingredients. In this case, no simultaneous

administration occurs.

UNITED THERAPEUTICS CORP., EX1002, page 68

UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



Date of receipt: 29 August 2006 (29.08.2006) PCT/IB2006/052999

-3-

By “disease wherein vasoconstriction is involved” is meant in particular hypertension,
pulmonary hypertension (including pulmonary arterial hypertension), diabetic arteriopathy,

heart failure,erectile dyéfunction or angina pectoris.

By “compound having PDES5-inhibitory properties” is meant a compound that, when
submitted to the “Test for the determinatioﬁ of PDES5 ICsy” described in the present patent
application, has an ICsp equal oi; lower than 1 uM.

Specific examples of compounds having PDES5-inhibitory properties include the

compounds having the following structures (names):

(sildenafil)

O

0.0 N TN

(\N'S \N,N\/L/
\/N\) o

(vardenafil)

o)
\—0

(tadalafil)
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(udenafil)

" Besides, any reference to a compound of formula () or to a compound having

PDES5-inhibitory properties is to be understood as referring also to the pharmaceutically

acceptable salts thereof, as appropriate and expedient.

Preferably, the product according to this invention will be such that the compound of
formula (I) and the compound having PDES5-inhibitory properties are intended for a

therapeutic use which takes place simultaneously or over a period of time.

According to one preferred variant of this invention, the coi;npound of formula (I) and the
compound having PDES-inhibitory properties will be intended to be administered

simultaneously.

According to another preferred variant of this invention, the compound of formula (I) and
the compound having PDE5-inhibitory properties will be intended to be administered over

a period of time.

The period of time intended for the therapeutic use of a product according to this invention
will be at least one week, and preferably at least one or more months (for example six
months). This period of time may also be the whole life of the patient that receives the
product. Preferably, administration of compound of formula (I) will be alternated with
administration of a compound having PDES5-inhibitory properties, and the interval between
such administration will not exceed two or three days (and more preferably not exceed one
day).

Preferably, the compound having PDES5-inhibitory properties will be selected from
sildenafil, vardenafil, tadalafil and udenafil. More preferably, the compound having
PDES5-inhibitory properties will be sildenafil or tadalafil (and in particular tadalafil).
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The administration route of the compound of formula (I) and that of the compound having
PDE5-inhibitory properties is preferably the same. In particular, the common
administration route for the compound of formula (I) and for the compound having
PDES5-inhibitory properties will be the intravenous or oral route (and notably - the oral

route).

Though the exact administration doses of a product according to this invention will have to
be determined by the treating physician, it is expected that a dose of 0.05 to 2 mg (and
preferably 0.1 to 1 mg) of compound of formula (D per kg of patient body weight
combined with a dose 0.01 to 1 mg (and preferably 0.05 to 0.5 mg) of tadalafil per kg of
patient body weight, both compounds being intended to be administered by oral route, or
combined with a dose 0.1 to 2 mg (and preferably 0.2 to 1 mg) of sildenafil per kg of
patient body weight will be appropriate, both compounds being intended to be

administered by oral route as well.

Preferably, the disease intended to be treated by a product according to this invention will
be selected from hypertension, pulmonary hypertension, diabetic arteriopathy, heart
failure,erectile dysfunction and angina pectoris. More preferably, the disease intended to be
treated by a product according to this invention will be selected from hypertension and
pulmonary hypertension. In particular, the disease intended to be treated by a product
according to this invention will be pulmonary hypertension (and notably pulmonary

arterial hypertension).

The invention also relates to a pharmaceutical composition containing, as active principles,

the compound of formula (I) below

U
"N OSNH Br

H

NT X

L

N OK/ N==
O \ :>—Br
_<N y
@
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
(and preferably one) compound having PDES5-inhibitory properties, or a pharmaceutically

acceptable salt thereof, as well as at least one excipient.

The invention further relates to the use of the compound of formula (I) below

P

S Br
\/\N/ \NHV

"\N/ o Ne—
K/o—<\N:/>—Br

@

or a pharmaceutically acceptable salt of this compound, in combination with at least one
(and preferably one) compound having PDE5-inhibitory properties, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament intended to treat a disease

wherein vasodilation is required.

Besides, preferences indicated for the product according to this invention of course apply

mutatis mutandis to the pharmaceutical compositions and uses of this invention.

A particular embodiment of the invention is described in the following Example, which

serves to illustrate the invention in more detail without limiting its scope in any way.

EXAMPLE

To illustrate the usefulness of this invention, the association of the compound of
formula (I), administered orally at a dose of 0.3 mg/kg, with tadalafil, administered orally
at a dose of 10 mg/kg, has been studied in two different hypertension models, namely the
Dahl salt-sensitive rat model and the spontaneously hypertensive rat model. The protocols
and results obtained are detailed in the part entitled “Pharmacological properties of the

invention compounds™ hereafter.

Pharmacological properties of the invention compounds
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Dahl salt-sensitive rat model

Dahl salt-sensitive (Dahl-S) were purchased from Harlan (Netherlands). The rats were
housed by group during the acclimatization period and single-housed after implantation of
the telemetry device. All animals were maintained under identical conditions and had free
access to normal pelleted rat chow and water. Dahl salt-sensitive rats develop
hypertension only upon exposure to salt intake. They were administered a high-salt (8%)
chow diet (Purina series 5500). Five weeks after starting salt administration, a telemetry
system was implanted under anaesthesia by inhalation of 2.5% isoflurane (in 70% O, +
30% N20). Under aseptic conditions, a pressure radio-frequency transmitter was implanted
into the peritoneal cavity, and a sensing catheter was inserted in the descending aorta and
advanced pointing upstream to slightly below the renal artery bifurcation. The transmitter
was sutured to the abdominal musculature and the skin was closed. A receiver platform
transformed the radio signal into digitized input, that was sent to a dedicated personal
computer (Compaq, deskpro). Arterial blood pressure measurements were calibrated by
using an input from an ambient pressure reference. Telemetry units were obtained from
Data Sciences (St. Paul, MN, USA).

The compounds were administered at least 2 weeks after telemetry system implantation.
The compound of formula (I) and the compound having PDED5-inhibitory properties were
prepared in 5% arabic gum and administered by oral gavage. The acute effects of the
compound of formula (I), the compound having PDES-inhibitory properties and their
combination on blood pressure were measured by collecting data at S-minute intervals up
to 72 h after oral administration. Hourly means of blood pressure were calculated for each
rat. Each rat served as its own control, by using the blood pressure data of the last 24 hours
before drug administration. The two curves (blood pressure of the control period and blood
pressure of the treatment period) were plotted together and the area between curves (ABC)
from O to 72 hours was calculated. The higher the ABC, the stronger the effect of the item

tested for lowering blood pressure.

Results:

Oral administration of the compound of formula (I) and tadalafil decreased blood pressure
in Dahl-S rats: the compound of formula (I) (0.3 mg/kg) decreased blood pressure with an
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ABC of 256 and tadalafil (10 mg/kg) with an ABC of 310. The ABC after oral
administration of the combination (compound of formula (D at 0.3 mg/kg and tadalafil at
10 mg/kg) was 923, demonstrating a synergistic effect.

Spontaneously hypertensive rat model

The same protocol was used as for the Dahl salt-sensitive model, except that spontaneously
hypertensive rats (SHR) replace. the Dahl salt-sensitive rats and that the SHR rats did not
receive any salt diet. The SHR rats were purchased from Harlan (Netherlands).

Oral administration of the compound of formula (I) and tadalafil decreased blood pressure
i SHR rats: the compound of formula (I) (0.3 mg/kg) decreased blood pressure with an
ABC of 44 and tadalafil (10 mg/kg) with an ABC of 286. The ABC after oral gavage of the
combination (compound of formula (I) at 0.3 mg/kg and tadalafil at 10 mg/kg) was 444,
confirming the synergistic effect.

Test for the determination of PDE5 ICso:

In order to estimate the extent of inhibition for PDES activity of a test compound, the
following test is carried out. Phosphodiesterase-5 enzyme (PDE 5) is separated from
human corpus cavernosal tissues. About 3 g of this tissue is homogenized with 12 m]l of
HEPES buffer (20 mM HEPES, 250 mM sucrose, I mM EDTA, 1 mM PMSF, pH 7.2) at
4°C. The solution is filtered with double-layered gauze and centrifuged (100,000 xg) for
60 min at 4°C. The supernatant is filtered with 0.2 um filter paper and separated by HPLC
(Mono Q anion exchange colummn) with concentration gradient of 0-300 mM Nal to elute
PDE isozymes. The enzyme activity is measured on each column fraction by the following
process to separate the PDES fraction and the PDESinhibition of the test compound is
measured using the PDES fraction. To 1.5 ml tube are added 100 pl of reaction mixture
(15 mM Tris-HCIL, 5 mM MgClo, 0.5 mg/ml BSA, pH 7.4) and the appropriate amount of

test compound fraction and test compound and the mixture is mixed well. To this solution
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is added *H-cAMP or *H-cGMP (500 oM, 2 pCi/ml), the mixture is reacted in the
incubator of 30 °C for about 1 hour and the reaction is quenched by putting the tube into
boiling water for about 45 seconds to 2 min. Then the tube is chilled in ice bath for about 5
min. To this tube is added snake venom (1 mg/ml, 100 ul) or S-nucleotidase (0.1 unit/tube)
and the mixture is reacted in an incubator at 37 °C for 10 min and chilled in an ice bath.
3 times volume of methanol to the resin is added to the anion exchange resin (Bio-Rad
resin, AG1-X2, 200-400 mesh) which has been already washed with 0.5N HC1, HQ, 0.5N
NaGH, HyO, 0.5N HCI and H,O in order and adjusted to pH 5. Then 1 ml of the pretreated
resin is dispensed into each tube with vortexing. The mixture is left at 4 °C for 15 min with
occasic)na} vortexing and centrifuged (10,000 rpm) for about 5 min to sadimeﬁt the resin.
The suﬁiemaﬁant (700 pl) is transferred to a liquid scintillation vial, and mixed with 10 ml
of scintillation cocktail. After stabilizing the solution by leaving it overnight, the

radioactivity of the tube is measured by B-counter.

If the test compound has an ICsg equal or lower than 1 uM, it is considered as having
PDES5-inhibitory properties for the purpose of this patent application. If the test compound
has an ICsp higher than 1 uM, it is considered as not having PDES5-inhibitory properties for
the purpose of this patent application.
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Claims

1. A product containing the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

2. A product according to claim 1, wherein the compound having PDES5-inhibitory
properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. A product according to claim 2, wherein the compound having PDE5-inhibitory
properties is tadalafil. |

4. A product according to claim 1, wherein the disease wherein vasoconstriction is
involved is selected from hypertension, pulmonary hypertension, diabetic arteriopathy,

heart failure, erectile dysfunction and angina pectoris.

5. A pharmaceutical composition containing, as active principles, the compound of
formula (I) as described in claim 1, or a pharmaceutically acceptable salt of said compound
of formula (I), in combination with at least one compound having PDES5-inhibitory

properties, or a pharmaceutically acceptable salt thereof, as well as at least one excipient.

6. A pharmaceutical composition according to claim 7, wherein the compound having
PDES5-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and udenafil.
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7. A pharmaceutical composition according to claim 8, wherein the compound having
PDES5-inhibitory properties is tadalafil.

8. Use of the compound of formula (I) as described in claim 1, or a pharmaceutically
acceptable salt of said compound of formula (I), in combination with at least one
compound having PDE5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament intended to treat a discase wherein

vasoconstriction is involved.

9. Use according to claim 8, wherein the compound having PDES5-inhibitory properties is
selected from sildenafil, x}ardenaﬁl, tadalafil and udenafil.

10. Use according to claim 8, wherein the disease intended to be treated is selected from

hypertension and pulmonary hypertension.
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ABSTRACT

The invention relates to a product containing the compound of formula (I) below
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or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.
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Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

UNITED THERAPEUTICS CORP., EX1002, page 84
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



PTO/SB/CEa(04-07)
Approved fo1 use through 7312008 CMB 0851-003
US Paoert 8 Tradement Offce U S OEPARTIMENT OF COMMERCE

Unde the Paperwork Reduction Act of 1995_no pasons 3¢ 1equated to 1e1pond to 3 coltection of information un'ess @ contans 8 valy OMS control numbet
Substitute for form 1449A/PTO
INFORMATION DISCLOSURE Completo if Known
STATEMENT BY APPLICANT Application Number 12/439,290
Filing Date February 27, 2009
First Named Inventor Martine Clozel
Art Unit Unknown
Examiner Name Unknown
{Use as many sheels as necessary)
Attorney Docket No: AC-66-US
Sheet 1 of 1
US PATENT DOCUMENTS
Examiner | Clte | Document Number Publication Name of Patentee or Applicant of Cited Document Filing Date
Initial * No Date If Appropriate
US 5,250,534 10-05-1993
US 5,589,006 01-12-1999
FOREIGN PATENT DOCUMENTS
Elf‘?n";ilgfr (::? Foﬁff:,:::.fm Publ;l::aetlon Name of Patentee or Applicant of cited Document T
EP 1097 711 05-09-2001
WO 02/053557 07-11-2002
WO 99/24433 05-20-1999
WO 00/27848 05-18-2000
WO 2007/031933 | 03-22-2007
WO 2006/026395 | 03-09-2006
WO 99/64004 12-16-1999
OTHER DOCUMENTS -- NON PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item ™
Initials*® No' {book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-Issue number(s), publisher,
city and/or country where published.
GOULD, P.L., Salt selection for basic drugs, International Journal of Pharmaceutics,
1986, 33, pp. 201-217.
EXAMINER DATE CONSIDERED

Substitute Disclosure Statement Form (PTO-1449)
+ EXAMINER: Initis! if reference considerod, whelher of not citation is in conformanco with MPEP 809 Draw line through cdation if not in eonformance and nct considored tnciude copy of his form with next COMMUNICILON 10
applicant + Applicant's unique cilation designat:on number (cptional) 2 Applicant is 10 place a check mark here if English language Translation ss afioched

UNITED THERAPEUTICS CORP., EX1002, page 85
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



Electronic Acknowledgement Receipt

EFS ID: 5498595
Application Number: 12439290
International Application Number:
Confirmation Number: 2770

Title of Invention:

Therapeutic Compositions Comprising a Specific Endothelin Receptor
Antagonist and a PDES5 Inhibitor

First Named Inventor/Applicant Name:

Martine Clozel

Customer Number:

50446

Filer:

Thomas Hoxie/Mary Jane Luba

Filer Authorized By:

Thomas Hoxie

Attorney Docket Number: AC-66-US
Receipt Date: 11-JUN-2009
Filing Date:
Time Stamp: 14:48:24

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
98464
1 IDSAC66US.pdf yes 3
62be6b21b3aclac4555826367cd5dfc7c3a

7bc18

UNITED THERAPEUTICS CORP., EX1002, page 86
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Filed (SB/08) 3 3
Warnings:
Information:
590144
2 Foreign Reference EP1097711A2.pdf no 16
edd6e2afad4998544db914e3455d410ba24]
417e5
Warnings:
Information:
3967617
3 Foreign Reference WO002053557A1.pdf no 143
ff7ee01b43b7cafb68857370f8f6e6075e532)
Tbe
Warnings:
Information:
7378844
4 Foreign Reference WO09924433A1.pdf no 329
682b01213f2097c72ab8e9242ebce7 005
fod2
Warnings:
Information:
2468598
5 Foreign Reference WO0027848A1.pdf no 78
4e50035 374'; f03a4836b4b56l
Warnings:
Information:
1389924
6 Foreign Reference WO02007031933A2.pdf no 41
6a2b1538f944ff45821a187894dc02ffaaecl
baf
Warnings:
Information:
1884615
7 Foreign Reference WO02006026395A1.pdf no 43
948bcdafdad548d27fd 3bb9ad881c4 7ed40)|
2b8e
Warnings:
Information:
4830286
8 Foreign Reference WO9964004A1.pdf no 141
3470d6b12e5a5fa766a3f54f9ebe752d0d 1H
fads
Warnings:
Information:

UNITED THERAPEUTICS CORP., EX1002, page 87
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



1643988
9 NPL Documents Gould.pdf no 17
1b731¢chdfcdac5d0e29d285802¢336b4ab1
e8ble
Warnings:
Information:
Total Files Size (in bytes):i 24252480
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
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National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Martine Clozel )  Examiner: Unknown
Serial No.:  12/439,290 ; Group Art Unit: Unknown
Filed: February 27, 2009 ; Confirmation No.: 2770

Title: THERAPEUTIC COMPOSITIONS ; Docket: AC-66-US
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THELIN RECEPTOR ANTAG- )
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INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

In compliance with the duty imposed by 37 C.F.R. § 1.56, and in accordance with 37
C.FR. §§ 1.97 er. seq., the enclosed materials are brought to the attention of the Examiner for
consideration in connection with the above-identified patent application. Applicant respectfully
requests that this Information Disclosure Statement be entered and the documents listed on the
attached SB/08 form be considered by the Examiner and made of record. Pursuant to the
provisions of MPEP 609, Applicant requests that a copy of the SB/08 form, initialed as being

considered by the Examiner, be returned to the Applicant with the next official communication.

The filing of this Information Disclosure Statement is not be be construed as a
representation that a search has been made, nor construed to be an admission that the information
cited in this Information Disclosure Statement is, or is considered to be, material to patentability

or prior art.

Pursuant to 37 C.F.R. §1.98(a), copies of references which are non US patents and patent

applications are enclosed herein
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INFORMATION DISCLOSURE STATEMENT
Serial No. 12/439,290 Page 2
Filing Date February 27, 2009 Atlorney Docket No. AC-66-US

Pursuant to 37 C.F.R. §1.97(b), it is believed that no fee or statement is required with the
Information Disclosure Statement. However, if an Office Action on the merits has been mailed,
the Commissioner is hereby authorized to charge the required fees to Deposit Account No. 50-

4255 in order to have this Information Disclosure Statement considered.

The Examiner is invited to contact the Applicant's Representative at the below-listed

telephone number if there are any questions regarding this communication.

Respectfully submitted.

g/u/m oy oy fibbumucti

Jé& Pattumudi
V" Reg. No. 52,104

Hoxie & Associates LLC

75 Main Street, Suite 301
Millburn, New Jersey 07041
973-912-5232
973-912-5236 (fax)

CERTIFICATE UNDER 37 CFR 1.8 The undersigned hereby certifies that this correspondence is being deposited with the United States Postal
Service with sufficient postage as first class mail, in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-
1450, on this day of June, 2009.

Name Signature
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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S/N 12/439,290 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Martine Clozel )  Examiner: Unknown
Serial No.:  12/439,290 ; Group Art Unit:  Unknown
Filed: February 27, 2009 ; Confirmation No.: 2770

Title: THERAPEUTIC COMPOSITIONS ; Docket: AC-66-US
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SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

In compliance with the duty imposed by 37 C.F.R. § 1.56, and in accordance with 37
C.FR. §§ 1.97 et. seq., the enclosed materials are brought to the attention of the Examiner for
consideration in connection with the above-identified patent application. Applicant respectfully
requests that this Information Disclosure Statement be entered and the documents listed on the
attached SB/08 form be considered by the Examiner and made of record. Pursuant to the
provisions of MPEP 609, Applicant requests that a copy of the SB/08 form, initialed as being

considered by the Examiner, be returned to the Applicant with the next official communication.

The filing of this Information Disclosure Statement is not be be construed as a
representation that a search has been made, nor construed to be an admission that the information
cited in this Information Disclosure Statement is, or is considered to be, material to patentability

or prior art.

Pursuant to 37 C.F.R. §1.98(a), copies of references which are non US patents and patent

applications are enclosed herein
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Pursuant to 37 C.F.R. §1.97(b), it is believed that no fee or statement is required with the
Information Disclosure Statement. However, if an Office Action on the merits has been mailed,
the Commissioner is hereby authorized to charge the required fees to Deposit Account No. 50-

4255 in order to have this Information Disclosure Statement considered.

The Examiner is invited to contact the Applicant's Representative at the below-listed

telephone number if there are any questions regarding this communication.
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Hoxie & Associates LLC

75 Main Street, Suite 301
Millburn, New Jersey 07041
973-912-5232
973-912-5236 (fax)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

| U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO. |
12/439,290 Martine Clozel AC-66-US
50446 [ INTERNATIONAL APPLICATION NO. |
HOXIE & ASSOCIATES LLC PCT/IB07/53448
75 MAIN STREET , SUITE 301 LA. FILING DATE PRIORITY DATE
MILLBURN, NJ 07041 08/28/2007 08/29/2006

CONFIRMATION NO. 2770
371 ACCEPTANCE LETTER

B

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

02/27/2009 02/28/2009
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(¢)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

+ Copy of the International Application filed on 02/27/2009

+ Copy of the International Search Report filed on 02/27/2009
+ Preliminary Amendments filed on 02/27/2009

« Information Disclosure Statements filed on 06/11/2009

+ Oath or Declaration filed on 02/27/2009

+ U.S. Basic National Fees filed on 02/27/2009

+ Priority Documents filed on 02/27/2009

« Specification filed on 02/27/2009

+ Claims filed on 02/27/2009

+ Abstracts filed on 02/27/2009
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

TAMALA D HOLLAND

Telephone: (703) 756-1457
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
12/439290 0272772009 1614 980 AC-66-US 12 I
CONFIRMATION NO. 2770
50446 FILING RECEIPT
HOXIE & ASSOCIATES LLC
75 MAIN STREET , SUITE 301 O L AW
000000037777867

MILLBURN, NJ 07041
Date Mailed: 09/15/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Martine Clozel, Binningen, SWITZERLAND;
Assignment For Published Patent Application
Actelion Pharmaceuticals Ltd., Allschwil, SWITZERLAND
Power of Attorney: The patent practitioners associated with Customer Number 50446

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/IB07/53448 08/28/2007

Foreign Applications
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/IB2006/052999 08/29/2006
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/IB2006/053857 10/19/2006

If Required, Foreign Filing License Granted: 09/11/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/439,290

Projected Publication Date: 12/24/2009
Non-Publication Request: No

Early Publication Request: No
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Title

Therapeutic Compositions Comprising a Specific Endothelin Receptor Antagonist and a PDE5
Inhibitor

Preliminary Class
514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/439,290 02/27/2009 Martine Clozel AC-66-US
CONFIRMATION NO. 2770
50446 PUBLICATION NOTICE
HOXIE & ASSOCIATES LLC
TS MAIN STREET , SUITE 601 A

MILLBURN, NJ 07041

Title:Therapeutic Compositions Comprising a Specific Endothelin Receptor Antagonist and a PDE5 Inhibitor

Publication No.US-2009-0318459-A1
Publication Date:12/24/2009

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http:/pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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2\ UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WwWw.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
12/439,290 02/27/2009 Martine Clozel AC-66-US 2770
50446 7590 06/01/2011 | EXAMINER |
HOXIE & ASSOCIATES LLC
75 MAIN STREET , SUITE 301 CARTER, KENDRA D
MILLBURN, NJ 07041
| ART UNIT | PAPER NUMBER |
1627
| MAIL DATE | DELIVERY MODE |
06/01/2011 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/439,290 CLOZEL, MARTINE
Office Action Summary Examiner Art Unit

KENDRA D. CARTER 1627

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)X Responsive to communication(s) filed on 27 February 2009.
a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is 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, 4563 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-12is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5)[] Claim(s) _____is/are allowed.
6)[] Claim(s) _____is/are rejected.
7)J Claim(s) is/are objected to.
8)X] Claim(s) 1-12 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[J The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)1 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[JAIl b)[]Some * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110523
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Application/Control Number: 12/439,290 Page 2
Art Unit: 1627

DETAILED ACTION

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

l. Claims 1-9, are drawn to a composition comprising a compound of formula
(I) with at least one compound having PDE5-inhibitory properties,
classified in class 424, subclass 400 for example.

Il. Claims 10-12, are drawn to a method for the treatment of a disease
wherein vasoconstriction is involved comprising administering the

composition of claim 1, classified in class 514, subclass 250 for example.

The inventions are distinct, each from the other because of the following reasons:
Inventions of Group | and Group Il are related as product and process of use.
The inventions can be shown to be distinct if either or both of the following can be
shown: (1) the process for using the product as claimed can be practiced with another
materially different product or (2) the product as claimed can be used in a materially
different process of using that product. See MPEP § 806.05(h). In the instant case the

composition of Group | can further include or exclusively include a beta-blocker.
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Application/Control Number: 12/439,290 Page 3
Art Unit: 1627

Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because at least the following reason(s) apply:

The composition of Group | does not need to be used to treat vasoconstriction

diseases.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing

the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the

elected invention.
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Application/Control Number: 12/439,290 Page 4
Art Unit: 1627

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.

103(a) of the other invention.

Claims 1-7 and 10-12 are generic to the following disclosed patentably distinct
species: a PDE5-inhibitor and a disease wherein vasoconstriction is involved. The
species are independent or distinct because there are various compound structures that
can qualify as a PDEBS-inhibitor that fall into different classes and subclasses and there
are several different diseases in which vasoconstriction is involved. The Examiner
would have to actively seek any type of compound that simply had PDE5-inhibitory

activity and any disease that involved vasoconstriction.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or
a single grouping of patentably indistinct species, for prosecution on the merits to which

the claims shall be restricted if no generic claim is finally held to be allowable.

There is a search and/or examination burden for the patentably distinct species

as set forth above.
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Application/Control Number: 12/439,290 Page 5
Art Unit: 1627

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or a grouping of patentably indistinct species
to be examined even though the requirement may be traversed (37 CFR 1.143) and
(ii) identification of the claims encompassing the elected species or grouping of
patentably indistinct species, including any claims subsequently added. An argument
that a claim is allowable or that all claims are generic is considered nonresponsive

unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and
specifically point out supposed errors in the election of species requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected

species or grouping of patentably indistinct species.

Should applicant traverse on the ground that the species, or groupings of
patentably indistinct species from which election is required, are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing them
to be obvious variants or clearly admit on the record that this is the case. In either

instance, if the examiner finds one of the species unpatentable over the prior art, the
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Application/Control Number: 12/439,290 Page 6
Art Unit: 1627

evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other
species.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which depend from or otherwise require all the limitations

of an allowable generic claim as provided by 37 CFR 1.141.

Due to the complexity of the restriction, a telephone call was not made to request
an oral election to the above restriction requirement.

The examiner has required restriction between product and process claims.
Where applicant elects claims directed to the product, and the product claims are
subsequently found allowable, withdrawn process claims that depend from or otherwise
require all the limitations of the allowable product claim will be considered for rejoinder.
All claims directed to a nonelected process invention must require all the limitations of

an allowable product claim for that process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product
claims and the rejoined process claims will be withdrawn, and the rejoined process
claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to
be allowable, the rejoined claims must meet all criteria for patentability including the
requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product
are found allowable, an otherwise proper restriction requirement between product

claims and process claims may be maintained. Withdrawn process claims that are not
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Application/Control Number: 12/439,290 Page 7
Art Unit: 1627

commensurate in scope with an allowable product claim will not be rejoined. See MPEP
§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordance with the
above policy, applicant is advised that the process claims should be amended during
prosecution to require the limitations of the product claims. Failure to do so may result
in a loss of the right to rejoinder. Further, note that the prohibition against double
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement

is withdrawn by the examiner before the patent issues. See MPEP § 804.01.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KENDRA D. CARTER whose telephone number is

(571)272-9034. The examiner can normally be reached on 9:00 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sreeni Padmanabhan can be reached on (571) 272-0629. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 12/439,290 Page 8
Art Unit: 1627

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

KENDRA D CARTER
Examiner, Art Unit 1627

/SREENI PADMANABHAN/

Supervisory Patent Examiner, Art Unit 1627
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Attorney Docket No. AC-66-US
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Martine Clozel ) Confirmation No.: 2770
Serial No.: 12/439,290 ; Group Art Unit: 1627

Filed: February 27, 2009 % Examiner: Carter, Kendra D.
Title: THERAPEUTIC COMPOSITIONS ; Docket No.: AC-66-US

RESPONSE TO RESTRICTION REQUIREMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir/Madam:

Pursuant to 37 C.F.R. §1.143, Applicants respond to the Restriction Requirement mailed
June 1, 2011.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 4 of this paper.
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Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of claims:

1. (Previously presented) A product containing the compound of formula (I) below

RV

\/\N/S\NH Br
H
AN

hILN/ 0 N—
K/o—<\N>—Br

M

in free or pharmaceutically acceptable salt form, in combination with at least one compound
having PDES5-inhibitory properties, in free or a pharmaceutically acceptable salt form, for
therapeutic use, simultaneously, separately or over a period of time, in the treatment of a disease

wherein vasoconstriction is involved.

2. (Previously presented) The product according to claim 1, wherein the compound having

PDES5-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. (Previously presented) The product according to claim 2, wherein the compound having
PDES5-inhibitory properties is tadalafil.

4. (Previously presented) The product according to claim 2, wherein the compound having

PDES-inhibitory properties is sildenafil.

S. (Previously presented) The product according to claim 1, wherein the disease wherein

2
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vasoconstriction is involved is selected from hypertension, pulmonary hypertension, diabetic

arteriopathy, heart failure, erectile dysfunction and angina pectoris.

6. (Previously presented) A pharmaceutical composition containing, as active principles, the
compound of formula (I) as described in claim 1, in free or pharmaceutically acceptable salt
form, in combination with at least one compound having PDES5-inhibitory properties, in free

or pharmaceutically acceptable salt form, as well as at least one excipient.

7. (Previously presented) The pharmaceutical composition according to claim 6, wherein the
compound having PDES-inhibitory properties is selected from sildenafil, vardenafil, tadalafil

and udenafil.

8. (Previously presented) The pharmaceutical composition according to claim 7, wherein the

compound having PDES-inhibitory properties is tadalafil.

9. (Previously presented) The pharmaceutical composition according to claim 7, wherein the

compound having PDES-inhibitory properties is sildenafil.

10. (Withdrawn-Previously presented) A method for the treatment of a disease wherein
vasoconstriction is involved, comprising administering to a patient in need thereof an
effective amount of a compound of formula (I) as described in claim 1, in free or
pharmaceutically acceptable salt form, in combination with at least one compound having

PDES5-inhibitory properties, in free or pharmaceutically acceptable salt form.

11, (Withdrawn-Previously presented) The method according to claim 10, wherein the

compound having PDES-inhibitory properties is selected from sildenafil, vardenafil, tadalafil

and udenafil.

12, (Withdrawn-Previously presented) The method according to claim 10, wherein the

disease intended to be treated is selected from hypertension and pulmonary hypertension.
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REMARKS/ARGUMENTS

Clatms 112 ave pending,. The Bxaminer restricted the pending claims to Group { claims
1-9 divected o a product comprising a compound of formnda (6 with @ feast one compound
having PDES-inlnbiotry properties; and Group I, elainys 18-12 directed 1o a method for the
treatment of o disease wherein vasoconsiriction Is involved comprising administering the product
of elaim 1. The Examiner grgoact that the inventions are distingt because the composition of
Group ean further include or exclusively inelude a bela-bocker. The Examiner further argoed

that there would be 1 serions search andfor examioation burden if restriction were not required

because the composition of Group | does not need o be ased 10 weat vasoconstriction discases.
in support, the Examiner cited MPEF S06.05{(h), applivable to restriciion practice for application
filed under 33 US.CU T

Applicants respectiudly traverse, MPEF 1893.03(d) provides that “unity of tnvention {uat
restriction practice pursuant o 37 CFR 1141 - 1.140) Ix applicable in intermational applications
{both Chapter I and 1} and in national stage applivations submitted under 35 UR.C. 3710
MPEP 1893.0Md). Where a group of Inveniions 1s clabmed in one intersational application, the
standard in determining unity of nvention is whether there exista “a technical relationship
among those Inverntions invoedving one or more of the sume or corresponding special technival
features.™ POT Ruale 13,2, The "speoial eehnical features®™ mean those technical features that
define a contribution over the art. fd “Whether or not any pariicular technical foature makes
contribution” over the prior art, and thevefore constitutes a “special technical feature,’ should be
considered with respect to novelty and inventive step.” MPEP 1830, Further, 8 combination of

“an independent cladim for a given product, an independent claim for a process specially adapted

for the manufacture of the said product, and an independent claim foranse of the said product™

is allowed in the same international application, MPEP 1850{111A).

Here, the current application {s a vational stage of International Application Number
PCTABZOOTAS IR, Tharefors, unity of fnvention should apply, not restriction practice under
MPEP 806.03(h). The current iinvention meets the unity of invention requirement because the
two groups of inventions (Groups Land 11 are linked by the technical relationship of the prodast

cortaiing the compound of Pormula (1) in combination with at lesst one compoand having
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PRES~nhibitory properties. This product possesses a speeial technival feature which makes a
centribution over the prioy art beeansy thiz product is novel and enobvious as the Examiner hag
not argued otherwise. Significantiy, the Written Opinien for International Application Number
PUTAB2007/053448, of which 1his current application is g national phase, found that the corrent
claims 1-12 are noved and inventive and do aot laeh unity of invention.  Applicants also
respectiolly submit that there ix oo serions search burden because in searching the compound of
formuda (1} in combination with PUES inhibitors, the Examiner should get all the art relevant o
these compounds as well as thelr user As Groap s divected to 8 product and Group 11 s
directed 1o the use of said product, MFEP 1830CTTHA) specifically allowed for this combination
i the same application. For reasons stated hevewdth, Applicants traverse and respeetfully
regquest reconsideration and withdrawal of the restriction requirement.

In the event that the Examiner maintaing the Restrietion Requirement, and reserving all
rights, including the right to reinstatenient or rejoinder in the event the restriction recirement s
withdrawn, and/or the right o pursue any non-elected inventions in divisional applivations,
Applicants provisionally restriet, with traverse, to Group 1, claims 1-9, directed o g produst
comprising a compound of formula €1y with at keast one compound having PDES~inhibiow v
properiies. Applicants also elect the species twdalafll as the compound having PDES-inhibitory
properties and pulmonary arteris! hyperiension as the disease wherein vasoconstriction is
involved. Claims 10412 are provistenally withdrawn,

As this response is filed within one months from the maifing of the restriciion

» .

reguivement on June 1, 2011, which response is doe by July 1, 2011, i1 is believed no fecs are
due. Hthis is incorrect, however, the Conmissioner ks authorized o chayge any fees due (except
for the payment of issue fees} during the pendency of this application, or credit any

averpayment, to Deposit Account No, S0-4233,
Respectiully Submitted,

§

~ i § = .
Date  Judo b 2004 iy ,.
¢ 5
I Hﬁgmm L o
4 Reg. No, 58,337

L
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INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.0. Box 1450
Alexandria, VA 22313-1450

In compliance with the duty imposed by 37 C.F.R. § 1.56, and in accordance with 37
C.F.R. §§ 1.97 et. seq., the enclosed materials are brought to the attention of the Examiner
for consideration in connection with the above-identified patent application. Applicant
respectfully requests that this Information Disclosure Statement be entered and the
documents listed on the attached form be considered by the Examiner and made of record.
Pursuant to the provisions of MPEP 609, Applicant requests that a copy of the form,
initialed as being considered by the Examiner, be returned to the Applicant with the next

official communication.

The filing of this Information Disclosure Statement is not be be construed as a
representation that a search has been made, nor construed to be an admission that the
information cited in this Information Disclosure Statement is, or is considered to be,

material to patentability or prior art.

Pursuant to 37 C.F.R. §1.98(a), copies of references which are non US patents and

patent applications are enclosed herein.
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Purspant to 37 CRR.§1L97{), it is helleved that no fee or statenent is required
with the Infermation Bisclosure Statement. I any other additional fees are presently
required, or required during the pendency of this application {other than payment of the
fssue fec), please charge the same to Deposit Acceunt 50-4258, f there are any guastions
refating to fee payments associated with this application, please contact the undersigned

attorney at the contact information listed below,

Respectiundly snbmitied,

Date

Brittany La

Reg No, 58,337

Hoxie & dssociates LLO

75 Main Street, Suite 301
Millburn, New Jersey 07041
§73-913-5242

573-912-5236 (fas)
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application No. Applicant(s)

12/439,290 CLOZEL, MARTINE
Office Action Summary Examiner Art Unit

KENDRA D. CARTER 1627

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X Responsive to communication(s) filed on 1 July 2011.
2a)[ ] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.
4)[J Since this application is 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 O.G. 213.

Disposition of Claims

5)X] Claim(s) 1-12is/are pending in the application.
5a) Of the above claim(s) 4 and 9-12 is/are withdrawn from consideration.

6)[J Claim(s) is/are allowed.

7)X] Claim(s) 1-3 and 5-8is/are rejected.

8)[] Claim(s) ____is/are objected to.

9)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on _____is/are: a)[[] accepted or b)[]] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[JSome * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. _____
3. 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 7/1/11;7/1/09:6/11/09. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20110916
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Application/Control Number: 12/439,290 Page 2
Art Unit: 1627

DETAILED ACTION

Election/Restrictions

Applicant's election with traverse of Group |, claims 1-9, taldalafil as the PDE5-
inhibitor and pulmonary arterial hypertension as the disease in the reply filed on July 1,
2011 is acknowledged. The traversal is on the ground(s) that lack of unity of invention
has not been demonstrated. The Examiner agrees but the application is still restricted
based on the following: 1) the special technical feature is the combination of a
compound of formula | and a PDE5-inhibitor; 2) Bolli et al. (WO 02/053557 A1) in view
of Keyser et al. (WO 2006/026395 A1) teach the applicant’s special technical feature.
Specifically, Bolli et al. teach the Applicant’s compound as ET antagonists (see page
28, first row, right compound) in compositions with other active compounds to treat
conditions such as hypertension and erectile dysfunction (see abstract and pages 16-
17). Keyser et al. teach that ET antagonist and PDES inhibitors are combined together
to treat cardiac disorders such as hypertension (see abstract and claims 19 and 21).
Therefore it would be obvious to combine the compound of formula |, a ET antagonist,
and a PDES5 inhibitor because it is known in the art to combine the two type of agents
for the purpose of treating cardiac disorders . Thus, the requirement is still deemed

proper and is therefore made FINAL.
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Claims 4 and 9-12 are withdrawn as belonging to non-elected group or/and
species. Claims 1-3 and 5-8 are examined on the merits in regard to a composition.

The use of the composition is not given patentable weight.

Information Disclosure Statement
The information disclosure statement filed July 1, 2011 fails to comply with 37
CFR 1.98(a)(2), which requires a legible copy of each cited foreign patent document;
each non-patent literature publication or that portion which caused it to be listed; and all
other information or that portion which caused it to be listed. It has been placed in the
application file, but the information referred to therein has not been considered.
Particularly, the foreign patent documents EP 0743307 and EP 0657548 were not

provided.

Additionally, in the IDS filed July 1, 2011, references EP 0633259, EP 0526708
and Graf, R. were not considered because they were not in English. The reference
Bennett, J. Claude et al. was not considered because no year of publication was

provided.
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Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163

USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.
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Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

1) Claims 1-3 and 5-8 are rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 8 and 9 of
U.S. Patent No. 7,094,781 (‘781) in view of Bolli et al. (WO 02/053557 A1) and

Keyser et al. (WO 2006/026395 A1).

The Patent ‘781 teaches the Applicant’s compound.

The Patent 781 does not teach the composition with a PDE-5 inhibitor such as

tadalafil.

Bolli et al. teach the Applicant's compound as an ET antagonist (see page 28,
first row, right compound) in compositions that can be combined with an excipient and
another active compound to treat conditions or disease which are associated with an
increase in vasoconstriction such as hypertension and erectile dysfunction (see abstract

and pages 16-17).
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Keyser et al. teach that ET antagonist and PDES5 inhibitors such as tadalafil are
combined together to treat cardiac disorders such as hypertension (see abstract and

claims 19 and 21).

To one skilled in the art it would be obvious to combine the compound of Formula
| and a PDES5 inhibitor, because the compound of Formula | is a ET antagonist and
Keyser et al. teach that ET antagonist and PDES5 inhibitors can be combined to treat

hypertension.

2) Claims 1-3 and 5-8 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claim 1 of
copending Application No. 12/388,142 (‘142) in view of Bolli et al. (WO 02/053557

A1) and Keyser et al. (WO 2006/026395 A1).

This is a provisional obviousness-type double patenting rejection.

The Application “142 teaches a composition of formula I.

The Application ‘142 does not teach a combination with a PDES5 inhibitor such as

tadalafil.
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Bolli et al. teach the Applicant’s compound as an ET antagonist (see page 28,
first row, right compound) in compositions that can be combined with an excipient and
another active compound to treat conditions or disease which are associated with an
increase in vasoconstriction such as hypertension and erectile dysfunction (see abstract

and pages 16-17).

Keyser et al. teach that ET antagonist and PDES5 inhibitors such as tadalafil are
combined together to treat cardiac disorders such as hypertension (see abstract and

claims 19 and 21).

To one skilled in the art it would be obvious to combine the compound of Formula
| and a PDES5 inhibitor, because the compound of Formula | is a ET antagonist and
Keyser et al. teach that ET antagonist and PDES5 inhibitors can be combined to treat

hypertension.

3) Claims 1-3 and 5-8 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claim 1 of
copending Application No. 12/066,448 (‘448) in view of Bolli et al. (WO 02/053557

A1) and Keyser et al. (WO 2006/026395 A1).

This is a provisional obviousness-type double patenting rejection.
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The Application ‘448 teaches a composition of formula I.

The Application ‘448 does not teach a combination with a PDES inhibitor such as

tadalafil.

Bolli et al. teach the Applicant's compound as an ET antagonist (see page 28,
first row, right compound) in compositions that can be combined with an excipient and
another active compound to treat conditions or disease which are associated with an
increase in vasoconstriction such as hypertension and erectile dysfunction (see abstract

and pages 16-17).

Keyser et al. teach that ET antagonist and PDES5 inhibitors such as tadalafil are
combined together to treat cardiac disorders such as hypertension (see abstract and

claims 19 and 21).

To one skilled in the art it would be obvious to combine the compound of Formula
| and a PDES inhibitor, because the compound of Formula | is a ET antagonist and
Keyser et al. teach that ET antagonist and PDES5 inhibitors can be combined to treat

hypertension.
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Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) 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.

Claims 1-3 and 5-8 are rejected under 35 U.S.C. 103(a) as being obvious

over Bolli et al. (WO 02/053557 A1) in view of Keyser et al. (WO 2006/026395 A1).

The applied reference has a common inventor with the instant application.
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in
the reference was derived from the inventor of this application and is thus not an
invention “by another”; (2) a showing of a date of invention for the claimed subject
matter of the application which corresponds to subject matter disclosed but not claimed
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and
reference are currently owned by the same party and that the inventor named in the
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer

in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing
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that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under

35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2).

Bolli et al. teach the Applicant's compound as an ET antagonist (see page 28,
first row, right compound) in compositions that can be combined with an excipient and
another active compound to treat conditions or disease which are associated with an
increase in vasoconstriction such as hypertension and erectile dysfunction (see abstract

and pages 16-17).

Bolli et al. does not teach a combination with at least one compound having

PDES5 inhibitory properties such as tadalafil (Applicant’s elected compound).

Keyser et al. teach that ET antagonist and PDES5 inhibitors such as tadalafil are
combined together to treat cardiac disorders such as hypertension (see abstract and

claims 19 and 21).

To one skilled in the art it would be obvious and motivated to combine the
compound of Formula | and a PDES inhibitor specifically tadalafil in a composition,
because the compound of Formula | is a ET antagonist and Keyser et al. teach that ET
antagonist and PDES inhibitors such as tadalafil can be combined in a composition to

treat hypertension.
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Conclusion

No claims allowed.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KENDRA D. CARTER whose telephone number is

(571)272-9034. The examiner can normally be reached on 9:00 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sreeni Padmanabhan can be reached on (571) 272-0629. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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Supervisory Patent Examiner, Art Unit 1627
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substance identification.

= s 12
L3 13 L2

=> s 13 and tadalafil\
1017 TADALAFIL\
(TADALAFIL)
L4 2 L3 AND TADALAFIL\

=> s 13 and tadalafil
1017 TADALAFIL
L5 2 L3 AND TADALAFIL

=> d ibib 1-
YOU HAVE REQUESTED DATA FROM 2 ANSWERS - CONTINUE? Y/ (N):y

L5 ANSWER 1 OF 2 HCAPLUS COPYRIGHT 2011 ACS on STN

ACCESSION NUMBER: 2010:1568833 HCAPLUS Full-text
DOCUMENT NUMBER: 154:56070
TITLE: Sulfonylurea modulators of endothelin receptor
INVENTOR(S) : Rao, Tadimeti; Zhang, Chengzhi
PATENT ASSIGNEE(S) : Auspex Pharmaceuticals, Inc., USA
SOURCE : PCT Int. Appl., 57pp.
CODEN: PIXXD2
DOCUMENT TYPE: Patent
LANGUAGE : English

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2010144477 A2 20101216 WO 2010-US37812 20100608
WO 2010144477 A3 20110421

W: AE, AG, AL, AM, A0, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, Kz, LA, LC, LK, LR, LS, LT, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE,
PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV,
sy, TH, TJ, IM, TN, TR, TT, TZ, UA, UG, US, U%Z, VC, VN, ZA, ZM, ZW
RW: AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE,
SI, SK, SM, TR, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG, BW, GH, GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ,
Tz, UG, ZM, ZW, AM, AZ, BY, KG, Kz, MD, RU, TJ, TM, AP, EA, EP, OA

Us 20110082151 Al 20110407 Us 2010-796527 20100608
PRIORITY APPLN. INFO.: UsS 2009-186605P P 20090612
ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE (S) : MARPAT 154:56070

L5 ANSWER 2 OF 2 HCAPLUS COPYRIGHT 2011 ACS on STN

ACCESSION NUMBER: 2008:289587 HCAPLUS Full-test

DOCUMENT NUMBER: 148:299909

TITLE: PDE5 inhibitor compositions for treatment of diseases
involving vasoconstriction

INVENTOR(S) : Clozel, Martine

PATENT ASSIGNEE(S) : Actelion Pharmaceuticals Ltd., Switz.

SOURCE : PCT Int. Appl., 13 pp.

CODEN: PIXXD2
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DOCUMENT TYPE: Patent
LANGUAGE : English
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2008026156 A2 20080306 WO 2007-IB53448 20070828
WO 2008026156 A3 20081016

W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG,
KM, KN, KP, KR, Kz, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, Sy, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, U%Z, VC, VN, ZA, ZM, ZW

RW: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE,
1s, IT, LT, LU, LV, MC, MT, NL, PL, PT, RO, SE, SI, SK, TR, BF,
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG, BW,
GH, GM, KE, LS, MW, Mz, NA, SD, SL, Sz, TZ, UG, ZM, ZW, AM, AZ,
BY, KG, Kz, MD, RU, TJ, TM, AP, EA, EP, OA

AR 62501 Al 20081112 AR 2007-103749 20070823
AU 2007290099 Al 20080306 AU 2007-290099 20070828
CA 2659770 Al 20080306 CA 2007-2659770 20070828
EP 2059246 A2 20090520 EP 2007-826167 20070828

R: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE,
1s, IT, LI, LT, LU, LV, MC, MT, NL, PL, PT, RO, SE, SI, SK, IR,
AL, BA, HR, MK, RS

CN 101511365 A 20090819 CN 2007-80032148 20070828
CN 101511365 B 20110817
JP 2010502588 T 20100128 JP 2009-526239 20070828
MX 2009002057 A 20090306 MX 2009-2057 20090224
US 20090318459 Al 20091224 UsS 2009-439290 20090227
KR 2009057009 A 20090603 KR 2009-7005029 20090311
NO 2009001254 A 20090326 NO 2009-1254 20090326
ZA 2009002164 A 20100630 ZA 2009-2164 20090327
PRIORITY APPLN. INFO.: WO 2006-IB52999 A 20060829
WO 2006-IB53857 A 20061019
WO 2007-1IB53448 W 20070828
=> d ibib 13 hitstr 1-
YOU HAVE REQUESTED DATA FROM 13 ANSWERS - CONTINUE? Y/ (N):y
L3 ANSWER 1 OF 13 HCAPLUS COPYRIGHT 2011 ACS on STN
ACCESSION NUMBER: 2011:283407 HCAPLUS Full X T
DOCUMENT NUMBER: 155:112899
TITLE: Macitentan ACT-064992, a tissue-targeting endothelin

receptor antagonist, enhances therapeutic efficacy of
paclitaxel by modulating survival pathways in
orthotopic models of metastatic human ovarian cancer

AUTHOR(S) : Kim, Sun-Jin; Kim, Jang Seong; Kim, Seung Wook;
Brantley, Emily; Yun, Seok Joong; He, Jungin; Maya,
Marva; Zhang, Fahao; Wu, Qiuyu; Lehembre, Francois;
Regenass, Urs; Fidler, Isaiah J.

CORPORATE SOURCE: Department of Cancer Biology, Cancer Metastasis
Research Center, The University of Texas MD Anderson
Cancer Center, Houston, TX, USA

SOURCE : Neoplasia (Ann Arbor, MI, United States) (2011),
13(2), 167-179
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CODEN: NEOPFL; ISSN: 1522-8002

URL:
http://www.neoplasia.con/pdf/manuscript /vi3i02/necl(806. pdf
PUBLISHER: Neoplasia Press Inc.

DOCUMENT TYPE: Journal; (online computer file)
LANGUAGE : English
IT 441788~33~8, Macitentan

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL
(Biological study); USES (Uses)
(macitentan (ACT-064992), a tissue-targeting endothelin receptor
antagonist, enhances therapeutic efficacy of paclitaxel by modulating
survival pathways in orthotopic models of metastatic human ovarian
cancer)
RN 441798-33-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-

pyrimidinyl]-N'-propyl- (CA INDEX NAME)
@)
I
Br NH— S—NHPr-n

Br

=N = N
|N)_O_CH2_CH2_O \NJ

REFERENCE COUNT: 87 THERE ARE 87 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L3 ANSWER 2 OF 13 HCAPLUS COPYRIGHT 2011 ACS on STN

ACCESSION NUMBER: 2011:203084 HCAPLUS Fulli-text
DOCUMENT NUMBER: 154:251092
TITLE: Treatment of astrocyte-protected brain metastases

using endothelin receptor antagonists in combination
with cytotoxic chemotherapy and radiotherapy

INVENTOR(S) : Fidler, Isaiah J.; Kim, Sun-Jin
PATENT ASSIGNEE(S): University of Texas System, USA
SOURCE: PCT Int. Appl., 56pp.

CODEN: PIXXD2
DOCUMENT TYPE: Patent
LANGUAGE : English

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2011019630 A2 20110217 WO 2010-US44832 20100809
WO 2011019630 A3 20110603

W: AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, Cz, DE, DK, DM, DO, Dz, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, Kz, LA, LC, LK, LR, LS, LT, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE,
PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV,
sy, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW

RW: AL, AT, BE, BG, CH, CY, Cz, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE,
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sI, SK, SM, TR, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG, BW, GH, GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ,
Tz, UG, zZM, Zw, AM, AZ, BY, KG, Kz, MD, RU, TJ, TM
PRIORITY APPLN. INFO.: US 2009-232687P P 20090810
IT 4417 38-33~, Macitentan
RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL
(Biological study); USES (Uses)
(ACT-064992; treatment of astrocyte-protected brain metastases using
endothelin receptor antagonists in combination with cytotoxic
chemotherapy and radiotherapy)
RN 441798-33-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-

pyrimidinyl]-N'-propyl- (CA INDEX NAME)
O
I
Br NH—— S—NHPr-n

Br

N
| N)_O—CH2—CH2_O

= ~N
< M
I

1T 1298238~8%~7, Bosentan-macitentan mixt.
RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL
(Biological study); USES (Uses)
(treatment of astrocyte-protected brain metastases using endothelin
receptor antagonists in combination with cytotoxic chemotherapy and
radiotherapy)
RN 1266239-89-7 HCAPLUS
CN Benzenesulfonamide, 4-(1,l-dimethylethyl)-N-[6-(2-hydroxyethoxy)-5-(2-
methoxyphenoxy) [2,2'-bipyrimidin]-4-yl]-, mixt. with
N-[5-(4-bromophenyl)-6-[2-[ (5-bromo-2-pyrimidinyl)oxylethoxy]-4-
pyrimidinyl]-N'-propylsulfamide (CA INDEX NAME)

CM 1

CRN 441798-33-0
CMF C19 H20 Br2 N6 04 S

O

Br NH—Ié—NHPr—n
Br

fN =TSN
N)—O—CHZ—CHZ_O \NJ

CM 2

CRN 147536-97-8
CMF C27 H29 N5 06 S
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N1 F
. wa L
HO—CH2—CH2—O0

L3 ANSWER 3 OF 13 HCAPLUS COPYRIGHT 2011 ACS on STN

ACCESSION NUMBER: 2010:1568833 HCAPLUS Fuil-text
DOCUMENT NUMBER: 154:56070
TITLE: Sulfonylurea modulators of endothelin receptor
INVENTOR(S) : Rao, Tadimeti; Zhang, Chengzhi
PATENT ASSIGNEE(S): Auspex Pharmaceuticals, Inc., USA
SOURCE: PCT Int. Appl., 57pp.
CODEN: PIXXD2
DOCUMENT TYPE: Patent
LANGUAGE : English

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2010144477 A2 20101216 WO 2010-US37812 20100608
WO 2010144477 A3 20110421

W: AE, AG, AL, AM, A0, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, Kz, LA, LC, LK, LR, LS, LT, LU, LY, MA,
MD, ME, MG, MK, MN, Mw, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE,
PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV,
sy, TH, TJ, IM, TN, TR, TT, TZ, UA, UG, US, U%Z, VC, VN, ZA, ZM, ZW
RW: AL, AT, BE, BG, CH, CY, C%, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE,
SI, SK, SM, TR, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG, BW, GH, GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ,
Tz, UG, ZM, ZW, AM, AZ, BY, KG, Kz, MD, RU, TJ, TM, AP, EA, EP, OA
US 20110082151 Al 20110407 US 2010-796527 20100608
PRIORITY APPLN. INFO.: US 2009-186605P P 20090612
ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S) : MARPAT 154:56
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=
3

THU (Therapeutic use);

Qe

N
o

ap
o

(Pharmacological activity);

RL

BIOL

PAC
(Biological study);

(Uses)

USES

(sulfonylurea modulators of endothelin receptor for disease treatment
and combination with other agents in relation to decreased metabolism and

hepatotoxicity)

1258427-10-9

HCAPLUS

RN
CN

N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[ (5-bromo-2-

pyrimidinyl-4,6-d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N"'-(propyl-

Sulfamide-N,N'-d2,

(CA INDEX NAME)

1,1,2,2,3,3,3-d7) -

O

D D
D ll—lé—ll—CD2—CD2—CD3

D

N,
= | O0—CD2—CD2—
>

Br

D
Br

HCAPLUS

1258427-11-0
Sulfamide,

RN
CN

pyrimidinyl-

2—

N'-(propyl

(5-bromo

[

6-[2-
—2-d1-

,5,6-d4) -

3
pyrimidinyl

14

2

4

N-[5-(4-bromophenyl

(CA

-1,1-d2) -

d]

]

4,6-d2)oxylethoxy-1,1,2,2-d4

INDEX NAME)
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D

o]
NH—Q—NH—CDZ—Et
Br

D
D N
= \I‘rO—CDz—CDz—
NS
Br

RN 1258427-12-1 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-d7)-
(CA INDEX NAME)

O
NH—lé— NH— CD2—CD2—CD3

D

D
D I,
= \IFO_CDZ_ CHp—
SN
Br

RN 1258427-13-2 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)

w)

D
D N,
= \er—CDz—CHz—
>
Br

RN 1258427-14-3 HCAPLUS

CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1-d2)- (CA
INDEX NAME)
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D

O
NH—Q—NH—CDZ—Et

Br
D,

D
N
:(gr O—CH2—CD2—
NS
Br

RN 1258427-15-4 HCAPLUS
CN Sulfamide,

N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[ (5-bromo-2-pyrimidinyl-

4,6-d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-

d7)- (CA INDEX NAME)

D

O
NH—lé— NH— CD2—CD2—CD3

D
D N
~ \IFO—CDz—CDz_
N
Br

RN 1258427-16-5 HCAPLUS
CN Sulfamide,

N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[ (5-bromo-2-pyrimidinyl-

4,6-d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'-propyl-

NAME )

o

D

D N
= \lro—CDg—cnz_
>

Br

RN 1258427-17-6 HCAPLUS
CN Sulfamide,

N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[ (5-bromo-2-pyrimidinyl-

4,6-d2)oxylethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1-d2)-

INDEX NAME)
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D

o]
NH—Q—NH—CDZ—Et
Br

D
D N
= \I‘r 0—CD2—CH2—
NS
Br

RN 1258427-18-7 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxy]ethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-d7)-
(CA INDEX NAME)

O
NH—lé— NH— CD2—CD2—CD3

D

D
D N
~ \IFO_ CHp—CD2—
N
Br

RN 1258427-19-8 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)

w)

D
D N,
= \er—CHz—CDz—
>
Br

RN 1258427-20-1 HCAPLUS

CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1,2,2,3,3,3-d7)- (CA
INDEX NAME)
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O
NH—lé— NH— CD2—CD2—CD3

Br

D
D N
= \IFO_ CH2— CHo—
N
Br

RN 1258427-21-2 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxy]ethoxy]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)

|O
P I
B NH— S—NHPr-n
r %
=N
v )\
~
D. N. D
= \er—CHz—CHz—
NS
Br

RN 1258427-22-3 HCAPLUS
N-[5-(4-bromophenyl)-6-[2-[ (5-bromo-2-pyrimidinyl-4, 6-

CN Sulfamide,

d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'—(propyl-1,1-d2) - (CA

INDEX NAME)

BY
N N D

(0] I N

u — 0— CD2—CD2—0 X
Et—CD2—NH—S— N |

I =

(L Br

Br

RN 1258427-23-4 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-d7)-

(CA INDEX NAME)
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e

(0] I N D
Q = O_CH2_CD2_O_E >
D3C—CD2—CD2—NH— S—N
3 2 2 % _—
Br

RN 1258427-24-5 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)

J\\
N N D

O N,

u Il ] o_cHz—cpz—0 S
n-PriH—S—N ”

| =

é Br

Br

RN 1258427-25-6 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxy]ethoxy]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1-d2)- (CA INDEX NAME)

0]

RN 1258427-26-7 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'~-(propyl-1,1,2,2,3,3,3-d7) -
(CA INDEX NAME)
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e

0] I N D
|é = O_CD2_CD2_O_E S
D3C—CD2—CD2—NH— S5— N
3 2 2 % _—
Br

RN
CN

1258427-27-8 HCAPLUS

Sulfamide,
d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'-propyl-

N-[5-(4-bromophenyl)-6-[2-[ (5-bromo-2-pyrimidinyl-4, 6-
(CA INDEX NAME)

NJ\\ N

O N D

Q Il ] o_cpz—_cpz—o0 e
n-PriH—S—N ”

| =

(! Br

RN
CN

Br

1258427-28-9 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1-d2)- (CA INDEX

NAME)

N/I\\ N

0] I N, D
D @ — O_CH2_CD2_O_E B
—CD2—NH—S—N _
I(L Br

RN
CN

Br

1258427-29-0 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-

d2)oxylethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-d7)-
(CA INDEX NAME)
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D3C—

RN
CN

e

0] I N D
|é = O—CD2—CH2-0. | S
CD2—CD2—NH—S5—N
Il =
Br

1258427-30-3 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1-d2) - (CA INDEX

NAME)

NJ\\ N

0 | N D

u — O— CD2—CH2—0 x
Et—CD2—NH—S— N |

I =

(L Br

RN
CN

Br

1258427-31-4 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-

d2)oxylethoxy]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-d7)-
NAME)

(CA INDEX

N)\\N

O | N D
D3C— Do CDa— H— b1 O Cfe=CHz=0— S
3C—CD2—CD2—NH—5— ]
N =
% Br

RN
CN

1258427-32-5 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-

d2)oxylethoxyl]l-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)
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NJ\\ N
D

O N

I Il 1l o _cHp—cHz—o0 =~
n-PrNH—S—N ”

| =

é Br

Br

RN 1258427-33-6 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxyJ]ethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1-d2)-

(CA INDEX NAME)

0]

N,
)i/\l‘r O—CD2—CDp—
>
Br

RN 1258427-34-7 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxy]ethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-

d7)- (CA INDEX NAME)

0o

N,
)ijk_o_ CD2—CH2—
>
Br

RN 1258427-35-8 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)
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NJ\\ N
D

O N

I | 1l o _cpp—cHz—o0 =~
n-PrNH—S—N ”

| =

é Br

RN
CN

Br

1258427-36-9 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-

d2)oxylethoxy]-4-pyrimidinyl-2-d]-N'- (propyl-1,1-d2)— (CA INDEX NAME)

N

(0] | N D

I!, — O— CH2—CH2—-0. | S
Et—CD2—NH—S— N -

% Br

Br

RN 1258427-37-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'-(propyl-
1,1,2,2,3,3,3-d7)- (CA INDEX NAME)
O
D Ié
NH— S— NH— CD2—CD2—CD3
Br
SN
D
. N’J\\D
/lijro_CDz_CDz_
T
Br
RN 1258427-38-1 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'-propyl- (CA

INDEX NAME)
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ﬁ 0—CD2—CD2—
S
Br

HCAPLUS

RN 1258427-39-2
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxy]ethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1-d2)- (CA
INDEX NAME)
¢]
P NH—IA—NH—CDZ—Et
Br
NN
D
. NfJ\\D
)i/\l‘rO—CDg—CHz—
=
Br
RN 1258427-40-5 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy-2,2-d2]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX
NAME)
O
D |£
Br NH— S—NHPr-n
i}
<N
D
N N/)\D
ﬁo_CDz_CHg_
>
Br
RN 1258427-41-6 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
(CA

INDEX NAME)

pyrimidinyl)oxylethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1-d2)-
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N
Ji/\lFO— CHp— CHp—
=~
Br

RN
CN

.
/</\|FO_CH2_CH2_
=
Br

RN
CN

0]

1258427-42-7 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1,2,2,3,3,3-d7)-

(CA INDEX NAME)

0
I
NH— S— NH— CD2—CD2—CD3

D

12584277-43-8 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)

D

1258427-44-9 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-

4,6-d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA
INDEX NAME)
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D Br

RN 1258427-45-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1,2,2,3,3,3-

d7)- (CA INDEX NAME)

D

0
I
NH— S— NH— CD2—CD2—CD3

N
Ji/\lFO— CH2—CD2—
=~
Br

RN 1258427-46-1 HCAPLUS
N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[ (5-bromo-2-

CN Sulfamide,
pyrimidinyl)oxylethoxy-1,1-d2]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX
NAME)

O
D |£
Br NH— S—NHPr-n
i}
<N
D
N N/)\D
ﬁo_CHz_cng_
>
Br
RN 1258427-47-2 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
(CA INDEX

pyrimidinyl)oxylethoxy]l-4-pyrimidinyl-2-d]-N'—-(propyl-1,1-d2)—
NAME)
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0

N,
ﬁ O—CH2—CHp—
>
Br

RN 1258427-48-3 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7) -
(CA INDEX NAME)

D
Br
— N
\NJ—O—CD2—CD2—O D
N. D Br
g
0] S D
D3C—CD2—CD2—NH—|£— H

RN 1258427-49-4 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)

RN 1258427-50-7 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
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4,6-d2)oxy]ethoxy-2,2-d2]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)-

(CA INDEX NAME)

D

Br
= ~N
I o cpy—cHy—o0

\\N 2 2

0
D3C— CD2— CDo— NH_LI'_ H

RN 1258427-51-8 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-2,2-d2]-4-pyrimidinyl]-N"'-propyl- (CA INDEX NAME)

RN 1258427-52-9 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-1,1-d2]-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA INDEX

NAME )
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N N7~
= 0— CDo— cHy—o—Il
( | 2 2 . s
e R

Et—CD2— NH—:é— H

RN 1258427-53-0 HCAPLUS
N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[ (5-bromo-2-pyrimidinyl-
(CA INDEX

CN Sulfamide,
4,6-d2)oxylethoxy]—-4-pyrimidinyl]-N'—-(propyl-1,1,2,2,3,3,3-d7)-

NAME)
D
Br
— ~N
Il — — — D
\N O— CH2—CH2—0
N Br
Eﬁ
¢} X D
D3C—CD2—CD2—NH—LI'— H

RN 1258427-54-1 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxyl-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)
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RN 1258427-55-2 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-2,2-d2]-4-pyrimidinyl]-N'—-(propyl-1,1-d2)- (CA INDEX

NAME)

D
Br

N7~
O— CH2— CDp— L
o Citz— o2 o—_ A,

RN 1258427-56-3 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-1,1-d2]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7) -

(CA INDEX NAME)
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D

Br
— ~N
I o_cHy—CDo— D
\N)— 5— CD2—0
N. D Br
]
0] xy D
D3c_CD2_CD2_NH_l:l._ H

RN 1258427-57-4 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-
4,6-d2)oxylethoxy-1,1-d2]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)

D

Br
N7~
O—CD2—CH2—O—“\N/ b
R

D Br

RN 1258427-58-5 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-pyrimidinyl-

4,6-d2)oxy]ethoxy]—4-pyrimidinyl]-N'- (propyl-1,1-d2)- (CA INDEX NAME)
D
Br
N N7~
= O— CHo— CHo— I
£ L
o N R
Et—CD2—NH—|— H
D
D Br
R
D
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RN 1258427-59-6 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX

NAME)

P
0 | N
|é — 0—CD2—CD2—0 S
D3C—CD2—CD2—NH—S—N | P
I(L Br

RN 1258427-60-9 HCAPLUS
N-[5-(4-bromophenyl)-6-[2-[ (5-bromo-2-pyrimidinyl)oxy]ethoxy—

CN Sulfamide,
1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'—-(propyl-1,1-d2)- (CA INDEX NAME)

o
O I N
@ — O0—CD2—CD2—0 =
Et—CD2—NH—S— N | P
I(L Br

RN 1258427-61-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
2,2-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX NAME)

.
O I N
@ = O_CH2_CD2_O—E x
D3C—CD2—CD2—NH— S5— N
3 2 2 % —
Br

RN 1258427-62-1 HCAPLUS
N-[5-(4-bromophenyl)-6-[2-[ (5-bromo-2-pyrimidinyl)oxy]ethoxy—

CN Sulfamide,
2,2-d2]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)
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N)\\N
O N
u L O— CH2—CD2—0. =~
n-PrNH—S—N |
[ =
Br

RN 1258427-64-3 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1-d2]-4-pyrimidinyl-2-d]-N'—(propyl-1,1-d2) - (CA INDEX NAME)

N
u' I ] _o_cpzs—cHz—0 =
Et—CDp—NH—S—N ll\;\
I(L B

r

RN 1258427-65-4 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-
pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX NAME)

D

i
O N
I Il _] o_cus_cHy—o0 x
D3C—CDp—CD9— NH— S— N | P
% Br

RN 1258427-66-5 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1,2,2-d4]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)

I Il 1l o _cpy—cpy—o =~
n-PrNH—S—N |
/
|$ B

r
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RN 1258427-67-6 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
2,2-d2]-4-pyrimidinyl-2-d]-N'—(propyl-1,1-d2)- (CA INDEX NAME)

N
I |l |l o _cHz—cpz—o0 =
Et—CD2—NH—S— N |I\/;|\
u Br

Br

RN 1258427-69-8 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1-d2]-4-pyrimidinyl-2-d]-N'-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX NAME)

N
u. Il |l o _cpa—cHz—0 =
D3C—CD2—CD2—NH— S— N | P
% Br

RN 1258427-72-3 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1-d2]-4-pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)

NJ\\N
O N
u | _— 0—CD2—CH2—0 S
n-PrNH—S—N |
[ =
é Br

Br

RN 1258427-74-5 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-
pyrimidinyl-2-d]-N'-(propyl-1,1-d2)- (CA INDEX NAME)
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N/I\\N
(0] I N
lé — O— CH2—CH2—-0. | ESS
Et—CD2—NH—S—N
I =
Br

RN 1258427-76-7 HCAPLUS
N-[5-(4-bromophenyl)-6-[2-[ (5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-

CN Sulfamide,

pyrimidinyl-2-d]-N'-propyl- (CA INDEX NAME)

o NJ\\N
N
Q Il ] o _cHp—cHz—0 =
n-PriH—S—N ”
| ==
é Br

RN 1258427-77-8 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxyJethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'—(propyl-1,1-d2)-

INDEX NAME)

O
P U
b NH—S5S—NH—CD2—Et

Br

N,
)i/\l‘r O—CD2—CD2—
Y
Br

1258427-79-0 HCAPLUS

RN
N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[ (5-bromo-2-

(CA INDEX NAME)

(CA

CN Sulfamide,
pyrimidinyl)oxy]ethoxy-2,2-d2]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)-
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N
)i/\lk_o_ CD2— CH2—
T
Br

RN
CN

N
)ijF O—CD2—CH2—
>
Br

RN
CN

N,
)i/\l‘r O—CH2—CDp—
>
Br

RN
CN

0
I
NH— S— NH— CD2—CD2—CD3

1258427-80-3 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxy]ethoxy-2,2-d2]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)

1258427-81-4 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-

pyrimidinyl)oxyJ]ethoxy-1,1-d2]-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA
INDEX NAME)
O
P U
NH—S5S—NH—CD2—Et

1258427-82-5 HCAPLUS

Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxyJ]ethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-
d7) - (CA INDEX NAME)
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o NH—S—NH—CD2—CD2—CD3

N
)i/\lk_o_ CD2— CD2—
T
Br

RN 1258427-83-6 HCAPLUS
N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[ (5-bromo-2-

CN Sulfamide,
pyrimidinyl)oxy]ethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'-propyl- (CA INDEX
NAME)

O
D |é
Br NH— S—NHPr-n
b
N
D
.
/</\|FO_CD2_CD2_
x>
Br
RN 1258427-84-7 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy-2,2-d2]-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA
INDEX NAME)
¢]
p I
NH—S—NH—CD2—Et
Br
N

N,
)i/\l‘r O—CD2—CH2—
=
Br

RN 1258427-85-8 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy-1,1-d2]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)-

(CA INDEX NAME)
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NH— S— NH— CD2—CD2—CD3

N
)i/\lk_o_ CH2— CD2—
T
Br

RN 1258427-86-9 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxy]ethoxy-1,1-d2]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)

.
)ijF O—CH»—CD2—
>
Br

RN 1258427-87-0 HCAPLUS

CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxy]ethoxy]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)- (CA
INDEX NAME)

o

0
I
NH— S— NH— CD2—CD2—CD3

N
Ji/\lFO— CHp— CHp—
=~
Br

RN 12584277-88-1 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-
pyrimidinyl)oxylethoxy]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)
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.
ﬁ O—CH2—CH2—
S
Br

RN 1258427-89-2 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-

d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA INDEX

NAME)
N. N, D
(/ | O—CD2—CD2—O—]( RS
e} S e~ Br
Br

Et— CD2—NH—:é— H

RN 1258427-90-5 HCAPLUS
N-[5-(4-bromophenyl)-6-[2-[ (5-bromo-2-pyrimidinyl-4, 6—

CN Sulfamide,
d2)oxylethoxy-2,2-d2]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7) -

INDEX NAME)
l/N O——CH2—CD2 O—|/N K
= —_ —_ S
|
Ny I N\%
Br
Br

0
!
D3C— CDp—CDp— NH—S—— NH

(CA

RN 1258427-91-6 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-2,2-d2]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)

D

I N
r O—CH2—CD2—OT ES
SN =
0 Br
Br

n—PrNH—Ié— H

RN 1258427-92-7 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl-2,3,5,6-d4)-6-[2-[(5-bromo-2-

UNITED THERAPEUTICS CORP., EX1002, page 178

UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



pyrimidinyl)oxy]ethoxy]-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA INDEX

NAME)

O
P U
b NH—S5—NH—CD2—Et

Br

N,
)i/\l‘r O—CH2—CHp—
Y
Br

RN 1258427-93-8 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-

CN
d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)-

N D
O——CD2—CD2— 0 A
—rN'T\(
Br
Br
RN 1258427-94-9 HCAPLUS

CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-1,1,2,2-d4]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)

. N, D
lr O——CD2—CD2— OT x
I
S —
o Br
Br

n—PrNH—IA— H

(CA INDEX NAME)

D3C— CD2—CD2—NH—Q— H

RN 1258427-95-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-2,2-d2]-4-pyrimidinyl]-N'-(propyl-1,1-d2) - (CA INDEX NAME)

. N D
(/ | O—CH2—CD2—O—]( RS
S —
o Br
Br

Et— CDZ_NH—:.J:_ H
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RN 1258427-96-1 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-1,1-d2]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)-

INDEX NAME)

(CA

N.
O——CD2—CH2—
g? | O——T/
0 Ty ==

D3C—CD2—CD2—NH—|.4— H Br

RN 1258427-97-2 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-

6—[2-[(5-bromo-2-pyrimidinyl-4, 6—
d2)oxylethoxy-1,1-d2]-4-pyrimidinyl]-N'—(propyl-1,1-d2) -

(CA INDEX NAME)

N, N
‘(/ | O—CDZ—CHZ—O—‘( RS
0 Ty ==

Et— CD2—NH—:£— H Br

RN 1258427-98-3 HCAPLUS
6—[2-[(5-bromo-2-pyrimidinyl-4, 6—

CN Sulfamide, N-[5-(4-bromophenyl)-
d2)oxylethoxy]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX
NAME )

H O— CH2—CH?2 H
= — — — S
[ !
0 S N =
Dgc—CDz—CDz—NH—LJ— H Br
RN 1258427-99-4 HCAPLUS
- [ (5-bromo-2-pyrimidinyl-4, 6-

Sulfamide, N-[5-(4-bromophenyl)-6-[2
d2)oxylethoxyl-4-pyrimidinyl]-N'-propyl-

. N, D
r O—CH2—CH2— OT X
S —
0 Br
Br

n—PrNH—g— H

CN
(CA INDEX NAME)
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RN 1258428-00-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1,2,2-d4]-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA INDEX NAME)

NN

0] I N
|§ _— 0— CD2—CD2—0 x
Et—CD2—NH—S— N |
Il =
Br

Br

RN 1258428-01-1 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
2,2-d2]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX NAME)

NN

0] | 1.
@ — O—CH2—CD2—0. B
D3C—CD2—CD2—NH— S— N |
Il =
Br

RN 1258428-02-2 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy-1,1-d2]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)

. N, D
‘r | O——CD2— CH2— O—‘( =
S —
o Br
n—PrNH—E— H Br

RN 1258428-03-3 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl-4,6-
d2)oxylethoxy]l-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA INDEX NAME)

N N D
L// | O—CH2—CH2—O—‘II/ S
O 3 ~F Br
Et—CDZ—NH—:i— H Br
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RN 1258428-04-4 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1,2,2-d4]-4-pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX NAME)

NN

O N,

I | ] o _cps—cpo—o X
D3C—CD2—CD2—NH— S— N | P

% Br

RN 1258428-05-5 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—

1,1,2,2-d4]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)
N
O .
I_J; | _— 0—CD2—CD2—0 B
n-PrNH—5—N | _
I(! Br
Br

RN 1258428-06-6 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy-

2,2-d2]-4-pyrimidinyl]-N'-(propyl-1,1-d2)- (CA INDEX NAME)
N
O .
|§ | _— O— CH2—CD2—0 x
Et—CD2—NH—S— N || P
% Br
Br

RN 1258428-07-7 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
2,2-d2]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)
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NN

O I N.

|é = O—CH2—CD2—-0. | >
n-PrNH—S5—1N P

Ié Br

RN 1258428-08-8 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1-d2]-4-pyrimidinyl]-N'—-(propyl-1,1-d2) - (CA INDEX NAME)

N-"™ N

O I N,

Ié — O— CD2—CH2—0 B
Et—CD2—NH— 5— N |

I =

(L Br

RN 1258428-09-9 HCAPLUS

CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-
pyrimidinyl]-N'-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX NAME)
NN

)

.
|4. I _— O—CH2— CH2—0O. 7S
D3C—CD2—CD2—NH— S—1N _
IJ) Br

RN 1258428-10-2 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1-d2]-4-pyrimidinyl]-N'—-(propyl-1,1,2,2,3,3,3-d7)- (CA INDEX NAME)

o NN

.
|4. I _— 0—CD2— CH2—0O. T
D3C—CD2—CD2—NH— S—N _
IJ) Br

RN 1258428-11-3 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy—
1,1-d2]-4-pyrimidinyl]-N'-propyl- (CA INDEX NAME)
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NN

O I .

|é — O—CD2—CH2—-0. | >
n-PrNH—S—1N T =

% Br

RN
CN

Br

1258428-13-5 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-
pyrimidinyl]-N'-(propyl-1,1-d2)- (CA INDEX NAME)

NN

O I N.

|é — O_CH2_CH2_O_Ej\
Et—CD2—NH—S—N _

I(L Br

Br

L3 ANSWER 4 OF 13 HCAPLUS COPYRIGHT 2011 ACS on STN
ACCESSION NUMBER: 2010:1327581 HCAPLUS Full-text
DOCUMENT NUMBER: 155:111760
TITLE: Macitentan, a tissue-targeting endothelin receptor
antagonist for the potential oral treatment of
pulmonary arterial hypertension and idiopathic
pulmonary fibrosis
AUTHOR(S) = Raja, Shahzad G.
CORPORATE SOURCE: Department of Cardiothoracic Surgery, Royal Brompton &
Harefield NHS Trust, Harefield Hospital, Harefield,
London, UBS 6JH, UK
SOURCE : Current Opinion in Investigational Drugs (BioMed
Central) (2010), 11(9), 1066-1073
CODEN: COIDAZ; ISSN: 2040-3429
URL:
htip://www.biomedcentral.com/content/pdf/cd-1125271. . pdf
PUBLISHER: BioMed Central Ltd.
DOCUMENT TYPE: Journal; General Review; (online computer file)
LANGUAGE : English
IT 4417 38~-33~¢, Macitentan
RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL
(Biological study); USES (Uses)
(potential role of macitentan, a tissue-targeting endothelin receptor
antagonist for the treatment of pulmonary arterial hypertension and
idiopathic pulmonary fibrosis)
RN 441798-33-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-

pyrimidinyl]-N'-propyl- (CA INDEX NAME)
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COPYRIGHT 2011 ACS on STN
2010:214047 HCAPLUS 1}
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Therapeutic compositions containing macitentan and
prostacyclin receptor agonists

INVENTOR(S) : Clozel, Martine
PATENT ASSIGNEE(S): Actelion Pharmaceuticals Ltd, Switz.
SOURCE : PCT Int. Appl., 13pp.
CODEN: PIXXD2
DOCUMENT TYPE: Patent
LANGUAGE : English
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:
PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2010018549 A2 20100218 WO 2009-IB53553 20090812
WO 2010018549 A3 20100729
W: AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
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AU 2009280843 Al 20100218 AU 2009-280843 20090812
CA 2731370 Al 20100218 CA 2009-2731370 20090812
AR 73031 Al 20101006 AR 2009-103113 20090812
KR 2011045006 A 20110503 KR 2011-7003547 20090812
EP 2315587 A2 20110504 EP 2009-786912 20090812
R: AT, BE, BG, CH, CY, Cz, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
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CN 102099026 A 20110615 CN 2009-80127993 20090812
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US 20110136818 Al 20110609 US 2011-58639 20110211
PRIORITY APPLN. INFO.: WO 2008-IB53252 A 20080813
WO 2009-IB53553 W 20090812
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RN
CN
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\\H:f§~N N1
O—CH2—CH2— 0. I
N)— 2 2 Xy

RN
CN

RL: BSU (Biological study, unclassified); PAC (Pharmacological activity);
THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(therapeutic compns. containing macitentan and prostacyclin receptor
agonists)
441798-33-0 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-

pyrimidinyl]-N'-propyl- (CA INDEX NAME)
0
I
Br NH— S—NHPr-n

441798-33-0 HCAPLUS
Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-

pyrimidinyl]-N'-propyl- (CA INDEX NAME)
0
I
Br NH— S—NHPr-n

Br
\E\\N = N
O—CHp—CH2— 0, |
N)— 2 2 Xy
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DOCUMENT TYPE: Patent
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GM, KE, LS, MW, M%, NA, SD, SL, S%, T%, UG, ZM, ZW, AM, AZ, BY,
KG, KZ, MD, RU, TJ, TM, AP, EA, EP, OA
EP 2292209 A2 20110309 EP 2010-9910 20060911
EP 2292209 A3 20110504
R: AT, BE, BG, CH, CY, Cz, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE,
1s, 1T, LI, LT, LU, LV, MC, NL, PL, PT, RO, SE, SI, SK, TR, AL,
BA, HR, MK, RS
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IT 443798330
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(stable compns. comprising pyrimidine-sulfamide derivative for treatment of
pulmonary hypertension)
RN 441798-33-0 HCAPLUS
CN Sulfamide, N-[5-(4-bromophenyl)-6-[2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy]-4-

pyrimidinyl]-N'-propyl- (CA INDEX NAME)
O
I
Br NH— S—NHPr-n
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SN = ~N
\EIQ—O—CH2—CH2—O \NJ
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CORPORATE SOURCE: Division of Clinical Pharmacology & Toxicology and
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PUBLISHER: Elsevier B.V.
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(dissoln.

(Uses)
and pharmacokinetic profiles of two galenical formulations of

endothelin receptor antagonist macitentan)
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Dear Sir/Madam:

In response to the Non-Final Office Action mailed on September 27, 2011, Applicants

hereby provide the following remarks:

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 4 of this paper.
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Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of claims:

1. (Previously presented) A product containing the compound of formula (I) below

2P

\/\E/S\NH Br
NS
LN/ 0 N—
l\/0—<\N}Br
)

in free or pharmaceutically acceptable salt form, in combination with at least one compound
having PDES5-inhibitory properties, in free or a pharmaceutically acceptable salt form, for
therapeutic use, simultaneously, separately or over a period of time, in the treatment of a disease

wherein vasoconstriction is involved.

2. (Previously presented) The product according to claim 1, wherein the compound having

PDES-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. (Previously presented) The product according to claim 2, wherein the compound having
PDES5-inhibitory properties is tadalafil.

4. (Previously presented) The product according to claim 2, wherein the compound having
PDES5-inhibitory properties is sildenafil.

5. (Previously presented) The product according to claim 1, wherein the disease wherein

2
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vasoconstriction is involved is selected from hypertension, pulmonary hypertension, diabetic

arteriopathy, heart failure, erectile dysfunction and angina pectoris.

6. (Previously presented) A pharmaceutical composition containing, as active principles, the
compound of formula (I) as described in claim 1, in free or pharmaceutically acceptable salt
form, in combination with at least one compound having PDES-inhibitory properties, in free

or pharmaceutically acceptable salt form, as well as at least one excipient.

7. (Previously presented) The pharmaceutical composition according to claim 6, wherein the
compound having PDES-inhibitory properties is selected from sildenafil, vardenafil, tadalafil
and udenafil.

8. (Previously presented) The pharmaceutical composition according to claim 7, wherein the

compound having PDES-inhibitory properties is tadalafil.

9. (Previously presented) The pharmaceutical composition according to claim 7, wherein the

compound having PDES5-inhibitory properties is sildenafil.

10. (Withdrawn-Previously presented) A method for the treatment of a disease wherein
vasoconstriction is involved, comprising administering to a patient in need thereof an
effective amount of a compound of formula (I) as described in claim 1, in free or
pharmaceutically acceptable salt form, in combination with at least one compound having

PDES5-inhibitory properties, in free or pharmaceutically acceptable salt form.

11. (Withdrawn-Previously presented) The method according to claim 10, wherein the
compound having PDES-inhibitory properties is selected from sildenafil, vardenafil, tadalafil

and udenafil.

12. (Withdrawn-Previously presented) The method according to claim 10, wherein the

disease intended to be treated is selected from hypertension and pulmonary hypertension.
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REMARKS/ARGUMENTS

Restriction Requirement

Claims 1-12 are pending. The Examiner restricted the pending claims to Group I, claims
1-9 directed to a product comprising a compound of formula (I) with at least one compound
having PDES5-inhibiotry properties; and Group II, claims 10-12 directed to a method for the
treatment of a disease wherein vasoconstriction is involved comprising administering the product
of claim 1. The Examiner made the restriction requirement final, arguing that the special
technical feature of the combination of a compound of formula I and a PDES5-inhibitor is known
based on the combination of the teach of Bolli et al. (WO 02/053557), which teaches the
compound of Formula I of the current invention, and Keyser et al. (WO 2006/026395), which
teaches the use endothelin A (ET,) antagonist in combination with PDES inhibitors to treat
cardiac disorders such as hypertension.

Applicants respectfully disagree and once more request reconsideration as Keyser et al.
was not raised previously and the Examiner is introducing the argument for the first time.
Keyser et al. teaches the use of endothelin A receptor (ET,) specific antagonist in combination
with PDES inhibitor for the treatment of cardiac disorders. WO 2006/026395, page 6. Keyser et
al. specifically requires that “[s]elective compounds for ET, antagonists according to this
invention, in general, should display a relative receptor binding ratio of at least 100, such as
more than 1000, such as in increments of 500 greater than 1000, i.e. 1500, 2000, 25000, etc., if
they are going to act at only one of the receptor subtypes, e.g. ETA.” Id. at p. 15. Keyser et al.
therefore explicitly noted that “bosentan or any other non-specific endothelin receptor antagonist
would not represent an ET-specific antagonist™ of their invention. /d., p. 16, lines 1-2. Further,
on paragraph [068], pages 19-20 of WO 2006/026395, Keyser et al. explicitly compared and
contrasted ET s-specific antagonist and non-specific ET receptor antagonist, particularly those
that also block ETg receptor, noting their differences and concluding that “[n}onselective
antagonists would not function as effectively because they block the ETg stimulated cGMP
production.” Id., p. 20. As such, Keyser et al. explicitly teaches away from the use non-specific
ET antagonists, particularly ETp antagonists, in combination with PDES5 inhibitors. The

compound of Formula I of the current invention, on the other hand, is a dual ET4/ETg receptor

4
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antagonist. See Iglarz et al., JPET (2008) 327:736-745 (submitted herewith). In view of the
teaching of Keyser et al., one skilled in the art would not be motivated to combine the compound
of Formula I of the current invention (as it blocks not only ET, but also ETg) with a PDE5
inhibitor for the treatment of cardiac disorders as claimed in the present application. In addition
to non-obviousness, there is also no serious search burden on the Examiner to support a
restriction requirement as the search of the currently claimed compound of formula (I) in
combination with a PDES5 inhibitor generally would retrieve all relevant arts for the specific
PDES-inhibitors claimed in the dependent claims. Withdrawal of the restriction requirement is
carnestly requested. As combination of “an independent claim for a given product . . . and an
independent claim for a use of the said product” is allowed in the same international application

pursuant to MPEP 1850(III)(A), rejoinder of claims 10-12 is earnestly requested.

Information Disclosure Statement

Applicants thank the Examiner for consideration of the art submitted in the Information
Disclosure Statement previously submitted. In response to the Examiner’s comments,
Applicants submit herewith a copy of the reference EP 0743307 and EP 0657548 for the
Examiner’s consideration. It is noted that the reference Bennett, Claude et al. was published in
1996. Since a copy of the Bennett reference was previously submitted, a copy of such reference
has not been uploaded, but simply re-listed in the SB08 Form. Applicants further submit AU
678467 B2 in place of EP 633259 and U.S. Patent No. 5,292,740 in place of EP 526708.

Applicants request the Examiner to initial and return a copy of the form as being considered.

Double Patenting
The Examiner rejected claims 1-3 and 5-8 on the ground of obviousness-type double

patenting over U.S. Patent No. 7,094,781 in view of Bolli et al. (WO 02/053 557) and Keyser et
al. (WO 2006/026395).

The Examiner also provisionally rejected claims 1-3 and 5-8 on the ground of
obviousness-type double patenting over U.S. Patent Appl. No. 12/388,142 in view of Bolli et al.
(WO 02/053557) and Keyser et al. (WO 2006/026395).

The Examiner further provisionally rejected claims 1-3 and 5-8 on the ground of
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obviousness-type double patenting over U.S. Patent Appl. No. 12/066,448 in view of Bolli et al.
(WO 02/053557) and Keyser et al. (WO 2006/026395).

The Examiner noted that that the ‘781 patent teaches the compound of Formula I of the
current invention as an ET antagonist. The Examiner further noted that the ‘142 and the ‘448
applications teach a composition comprising the compound of Formula I of the current invention.
The Examiner argued that it would be obvious to combine the compound of Formula I of the
current invention with a PDES inhibitor in view of the teaching of each of these applications in
combination with Keyser et al. because the compound of Formula I of the current invention is an
ET antagonist and Keyser et al. teaches that ET antagonist and PDES inhibitors can be combined
to treat hypertension.

Applicants first note that the ‘781 patent is a national phase entry of WO 2006/026395
and as such are effectively one of the same application. Secondly, as argued above, Keyser et al.
explicitly teaches away from the use of non-specific ET receptor antagonists, particularly those
with ETp antagonistic activities, in combination with a PDES inhibitor. As the compound of
Formula I of the current invention is a dual ETA/ETg receptor antagonist (i.e., not only blocking
ET4 but also ETp), one skilled in the art would not be motivated to combine the teaching of the
“781 patent (the *557 application), ‘142 application or the ‘448 application with Keyser et al. to
arrive at the claimed invention of the current application. For reasons stated herewith,

withdrawal of the obviousness-type double patenting rejection is earnestly requested.

35 U.8.C. § 103(a)
The Examiner rejected claims 1-3 and 5-8 under 35 U.S.C. § 103(a) for being obvious
over Bolli et al. (WO 02/053557) in view of Keyser et al. (WO 2006/026395). Applicants
hereby confirm that Bolli et al. does not qualify as prior art under 35 U.S.C. 103(c) for the

rejection under 35 U.S.C. § 103(a) as the claimed invention in Bolli et al. was either owned by
Actelion or subject to an obligation to assign the invention to Actelion at the time the invention

was made. Withdrawal of the rejection under 35 U.S.C. § 103(a) is earnestly requested.

As this response is filed within three months from the mailing of the restriction

requirement on September 27, 2011, which response is due by December 27, 2011, it is believed
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KENDRA D. CARTER 1627
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earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 27 December 2011.
2a)[X] This action is FINAL. 2b)[] This action is non-final.
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Disposition of Claims

5)X] Claim(s) 1-12is/are pending in the application.
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6)[J Claim(s) is/are allowed.

7)X] Claim(s) 1-3 and 5-8is/are rejected.

8)[] Claim(s) ____is/are objected to.

9)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

10)] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on _____is/are: a)[[] accepted or b)[]] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
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application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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Paper No(s)/Mail Date 12/27/12. 6) D Other: ______
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DETAILED ACTION

The Examiner acknowledges the applicant’'s remarks and arguments of
December 27, 2011 made to the office action filed September 27, 2011. Claims 1-12
are pending. Claims 4 and 9-12 are withdrawn in light of a restriction requirement filed
June 1, 2011. The Applicant elected Group I, claims 1-9, taldalafil as the PDE5-inhibitor
and pulmonary arterial hypertension as the disease in the reply filed on July 1, 2011.
The Examiner would like to note that the claim identifier for claims 4 and 9 are incorrect.
The claim identifier should be “(Withdrawn-Previously presented). For compact

prosecution, the Examiner has withdrawn claims 4 and 9-12.

For the reasons in the previous office action and below, the Applicant’s
arguments of the obviousness-type double patenting rejections and 35 U.S.C. 103(a)

rejection were found not persuasive, thus upheld.

Due to no new amendments to the claims, the previous rejections are repeated

below. The Examiner has addressed the Applicant’s arguments below.

Claims 1-3 and 5-8 are examined on the merits in regard to a composition. The

use of the composition is not given patentable weight.
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Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163

USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.
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Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

1) Claims 1-3 and 5-8 are rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 8 and 9 of
U.S. Patent No. 7,094,781 (‘781) in view of Bolli et al. (WO 02/053557 A1) and

Keyser et al. (WO 2006/026395 A1).

The Patent ‘781 teaches the Applicant’s compound.

The Patent 781 does not teach the composition with a PDE-5 inhibitor such as

tadalafil.

Bolli et al. teach the Applicant’s compound as an ET antagonist (see page 28,
first row, right compound) in compositions that can be combined with an excipient and
another active compound to treat conditions or disease which are associated with an
increase in vasoconstriction such as hypertension and erectile dysfunction (see abstract

and pages 16-17).
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Keyser et al. teach that ET antagonist and PDES5 inhibitors such as tadalafil are
combined together to treat cardiac disorders such as hypertension (see abstract and

claims 19 and 21).

To one skilled in the art it would be obvious to combine the compound of Formula
| and a PDES5 inhibitor, because the compound of Formula | is a ET antagonist and
Keyser et al. teach that ET antagonist and PDES inhibitors can be combined to treat

hypertension.

2) Claims 1-3 and 5-8 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claim 1 of
copending Application No. 12/388,142 (‘142) in view of Bolli et al. (WO 02/053557

A1) and Keyser et al. (WO 2006/026395 A1).

This is a provisional obviousness-type double patenting rejection.

The Application “142 teaches a composition of formula I.

The Application ‘142 does not teach a combination with a PDES5 inhibitor such as

tadalafil.
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Bolli et al. teach the Applicant’'s compound as an ET antagonist (see page 28,
first row, right compound) in compositions that can be combined with an excipient and
another active compound to treat conditions or disease which are associated with an
increase in vasoconstriction such as hypertension and erectile dysfunction (see abstract

and pages 16-17).

Keyser et al. teach that ET antagonist and PDES5 inhibitors such as tadalafil are
combined together to treat cardiac disorders such as hypertension (see abstract and

claims 19 and 21).

To one skilled in the art it would be obvious to combine the compound of Formula
| and a PDES5 inhibitor, because the compound of Formula | is a ET antagonist and
Keyser et al. teach that ET antagonist and PDES5 inhibitors can be combined to treat

hypertension.

3) Claims 1-3 and 5-8 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claim 1 of
copending Application No. 12/066,448 (‘448) in view of Bolli et al. (WO 02/053557

A1) and Keyser et al. (WO 2006/026395 A1).

This is a provisional obviousness-type double patenting rejection.
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The Application ‘448 teaches a composition of formula I.

The Application ‘448 does not teach a combination with a PDES5 inhibitor such as

tadalafil.

Bolli et al. teach the Applicant's compound as an ET antagonist (see page 28,
first row, right compound) in compositions that can be combined with an excipient and
another active compound to treat conditions or disease which are associated with an
increase in vasoconstriction such as hypertension and erectile dysfunction (see abstract

and pages 16-17).

Keyser et al. teach that ET antagonist and PDES5 inhibitors such as tadalafil are
combined together to treat cardiac disorders such as hypertension (see abstract and

claims 19 and 21).

To one skilled in the art it would be obvious to combine the compound of Formula
| and a PDES inhibitor, because the compound of Formula | is a ET antagonist and
Keyser et al. teach that ET antagonist and PDES5 inhibitors can be combined to treat

hypertension.
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Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) 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.

Claims 1-3 and 5-8 are rejected under 35 U.S.C. 103(a) as being obvious

over Bolli et al. (WO 02/053557 A1) in view of Keyser et al. (WO 2006/026395 A1).

The applied reference has a common inventor with the instant application.
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in
the reference was derived from the inventor of this application and is thus not an
invention “by another”; (2) a showing of a date of invention for the claimed subject
matter of the application which corresponds to subject matter disclosed but not claimed
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and
reference are currently owned by the same party and that the inventor named in the
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer

in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing
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that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under

35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2).

Bolli et al. teach the Applicant's compound as an ET antagonist (see page 28,
first row, right compound) in compositions that can be combined with an excipient and
another active compound to treat conditions or disease which are associated with an
increase in vasoconstriction such as hypertension and erectile dysfunction (see abstract

and pages 16-17).

Bolli et al. does not teach a combination with at least one compound having

PDES5 inhibitory properties such as tadalafil (Applicant’s elected compound).

Keyser et al. teach that ET antagonist and PDES5 inhibitors such as tadalafil are
combined together to treat cardiac disorders such as hypertension (see abstract and

claims 19 and 21).

To one skilled in the art it would be obvious and motivated to combine the
compound of Formula | and a PDES inhibitor specifically tadalafil in a composition,
because the compound of Formula | is a ET antagonist and Keyser et al. teach that ET
antagonist and PDES inhibitors such as tadalafil can be combined in a composition to

treat hypertension.
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Response to Arguments

Applicant's arguments have been fully considered but they are not persuasive.

The Applicant argues that in both the obviousness-type double patenting
rejections and the 35 U.S.C 103(a) rejections, the Keyser et al. reference
teaches away from the use of non-specific ET receptor antagonist,
particularly those with ETg antagonistic activities, in combination with a
PDES inhibitor. As the compound of Formula | of the current invention is a
dual ETA/ETg receptor antagonist, one skilled in the art would not be
motivated to combine the teaching of any of the applications or WO
02/053557 to arrive at the claimed invention of the current application. For
the reasons above, the restriction requirement is still traversed since the
Examiner introduced the arguments for the first time. Applicants would
like to not that the 781 patent is a national phase entry of WO
2006/026395
The Examiner disagrees because the Applicant’s compound taught in Bolli et al.
(see page 28, first row, right compound; also known as Example 104 seen on page 93,
table 19) has a 682 relative receptor binding ratio for ETa over ETg (see page 6,
example 104 wherein the IC50 for ETa is 0.88 and 601 for ETg) . According to Keyser
et al. the selective compounds for ETa antagonist according to the invention display a
relative receptor binding ratio of at least 100 (see paragraph 59). Compared to
bosentan which has a relative receptor binding ratio of 52, one would be motivated to
use Applicant’s compound. In addition, Applicant's compound falls within the range of
“selective compounds for ETa antagonist”. Thus, the above argument applies to the

obviousness-type double patenting rejections, 35 U.S.C. 103(a) rejection and the

restriction.
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In regards to WO 2006/026395 being used in the obviousness-type double
patenting rejection, the WO document is used demonstrate in a published article that ET
antagonist and PDES inhibitors such as tadalafil are combined together to treat cardiac
disorders such as hypertension. Although patent 781 is the national stage phase entry

of WO ‘395, the WO document can still be used because it is published art.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply 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 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

No claims allowed.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KENDRA D. CARTER whose telephone number is

(571)272-9034. The examiner can normally be reached on 9:00 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sreeni Padmanabhan can be reached on (571) 272-0629. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

KENDRA D CARTER
Examiner, Art Unit 1627
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/SREENI PADMANABHAN/

Supervisory Patent Examiner, Art Unit 1627
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Commissioner for Patents
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Alexandria, VA 22313-1450

Dear Sir/Madam:

In response to the Final Office Action mailed on February 28, 2012, Applicants hereby

provide the following remarks:

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 4 of this paper.
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Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of claims:
1. (Previously presented) A product containing the compound of formula (I) below

o0
\V
\/\N/S\NH Br
H
A

I\"l\/

N

(0] N=—
k/o~<\N:/>—Br
@

in free or pharmaceutically acceptable salt form, in combination with at least one compound
having PDES5-inhibitory properties, in free or a pharmaceutically acceptable salt form, for
therapeutic use, simultaneously, separately or over a period of time, in the treatment of a disease

wherein vasoconstriction is involved.

2. (Previously presented) The product according to claim 1, wherein the compound having

PDES-inhibitory properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. (Previously presented) The product according to claim 2, wherein the compound having

PDES-inhibitory properties is tadalafil.

4. (Previously presented) The product according to claim 2, wherein the compound having

PDES5-inhibitory properties is sildenafil.

5. (Previously presented) The product according to claim 1, wherein the disease wherein

2
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vasoconstriction is involved is selected from hypertension, pulmonary hypertension, diabetic

arteriopathy, heart failure, erectile dysfunction and angina pectoris.

6. (Previously presented) A pharmaceutical composition containing, as active principles, the
compound of formula (I) as described in claim 1, in free or pharmaceutically acceptable salt
form, in combination with at least one compound having PDES-inhibitory properties, in free

or pharmaceutically acceptable salt form, as well as at least one excipient.

7. (Previously presented) The pharmaceutical composition according to claim 6, wherein the
compound having PDES5-inhibitory properties is selected from sildenafil, vardenafil, tadalafil

and udenafil.

8. (Previously presented) The pharmaceutical composition according to claim 7, wherein the

compound having PDES-inhibitory properties is tadalafil.

9. (Previously presented) The pharmaceutical composition according to claim 7, wherein the

compound having PDES-inhibitory properties is sildenafil.

10. (Withdrawn-Previously presented) A method for the treatment of a disease wherein
vasoconstriction is involved, comprising administering to a patient in need thereof an
effective amount of a compound of formula (I) as described in claim 1, in free or
pharmaceutically acceptable salt form, in combination with at least one compound having

PDES5-inhibitory properties, in free or pharmaceutically acceptable salt form.

11. (Withdrawn-Previously presented) The method according to claim 10, wherein the
compound having PDE5-inhibitory properties is selected from sildenafil, vardenafil, tadalafil

and udenafil.

12, (Withdrawn-Previously presented) The method according to claim 10, wherein the

disease intended to be treated is selected from hypertension and pulmonary hypertension.
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REMARKS/ARGUMENTS

35 U.S.C. § 103(a)
The Examiner maintained the rejection of claims 1-3 and 5-8 under 35 U.S.C. § 103(a)
for being obvious over Bolli et al. (WO 02/053557) in view of Keyser et al. (WO 2006/026395).

The Examiner argued that the instant compound of formula I which appears on page 28, first
row, right compound is also the same compound as Example 104 seen on page 93, Table 19 of
WO 2002/03557 wherein Example 104 has a 682 relative receptor binding ratio for ET, over
ETs.

Applicants respectfully disagree. Applicants incorporate the arguments submitted
previously, and add that the compound of Example 104 pointed out by the Examiner is not the
same compound as formula I disclosed on page 28 of the instant specification. Example 104
contains a methyl-sulfamic acid amide, while the compound of formula I of the instant invention
(Macitentan) contains an n-propyl-sulfamic acid amide group. As can be seen in Table 4 of
Iglarz et al., JPET (2008) 327:736-745 (submitted in an IDS dated 12/27/2011), the ETAo/ETg
selectivity ratio of macitentan is 50/1', which in this respect is similar to bosentan which
compound has been explicitly disclaimed by Keyser et al. See WO 2006/026395, p. 16, lines 1-2
(“bosentan or any other non-specific endothelin receptor antagonist would not represent an ET s-
specific antagonist” of their invention).

Further, Bolli et al. discloses a large number of endothelin compounds that also meet the
ETA/ETg selectivity ratio of at least 100 of Keyser et al. Nothing in that reference, however,
directs one skilled in the art to choose macitentan over all of the possible Keyser-qualified
ETA/ETp inhibitors. As noted by the Examiner, Example 104 easily meets the criteria of the
ETa-specific antagonist of Keyser et al. One skilled in the art may very well be motivated to use
that compound, or a compound of Examples 12, 26, 109, 110, 114 or 115, in combination with a

PDES inhibitor as these ET compounds are much more selective for ETs. There is no suggestion

1 Although Iglarz et al. discloses that Macitentan inhibits binding of 12sI-ET-1 to recombinant ETa receptors, with a mean
ICso value of 0.5 + 0.2 nM (n = 17) while the ICso value for ETs receptors was 391 + 182 nM (n = 17), the authors noted that
macitentan is best studied in vivo because this allows the study of the overall pharmacological effects of macitentan together with
its metabolite.” Id. at p. 740, right column. The authors consider macitentan as a dual endothelin receptor inhibitor.

4
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or reason as to why one would choose macitentan in Bolli et al. as particularly preferred over
other selective ET4 compounds. As such, it would not be obvious to a skilled artisan that
macitentan should be selected to be used in combination with a PDES inhibitor as claimed in the
current invention. Applicants respectfully submit that the specific selection of macitentan from
Bolli et al. for use in combination with a PDES inhibitor is only prima facie obvious when using
hindsight knowledge of the current invention. Request for reconsideration is earnestly requested.

Applicants again confirm that Bolli et al. does not qualify as prior art under 35 U.S.C.
103(c) for the rejection under 35 U.S.C. § 103(a) as the claimed invention in Bolli et al. was
either owned by Actelion or subject to an obligation to assign the invention to Actelion at the
time the invention was made. As an assignment has been recorded for the instant application, it
is believed that a showing under 37 C.F.R. 1.132 is not required. Withdrawal of the rejection
under 35 U.S.C. § 103(a) is earnestly requested.

Double Patentin
The Examiner maintained the provisional rejection of claims 1-3 and 5-8 on the ground

of obviousness-type double patenting over U.S. Patent Appl. No. 12/066,448 in view of Bolli et
al. (WO 02/053557) and Keyser et al. (WO 2006/026395). It is respectfully submitted that the
‘448 application has been abandoned, rendering the rejection moot. The ‘488 application has
been re-filed as a continuation-in-part application 12/388,142.

The Examiner also maintained the rejection of claims 1-3 and 5-8 on the ground of
obviousness-type double patenting over U.S. Patent No. 7,094,781 in view of Bolli et al. (WO
02/053557) and Keyser et al. (WO 2006/026395). As argued above, U.S. Patent No. 7,094,781
discloses and claims a large number of endothelin receptor antagonist. Nothing in this patent
directs one skilled in the art to choose macitentan over a large number of endotheline compounds
that may better fit the definition of selective ET4 of Keyser et al., not to mention that macitentan
is a dual ETA/ETp inhibitor explicitly taught away by Keyser.

The Examiner further maintained the provisional rejection of claims 1-3 and 5-8 on the
ground of obviousness-type double patenting over claim 1 of U.S. Patent Appl. No. 12/388,142
in view of Bolli et al. (WO 02/053557) and Keyser et al. (WO 2006/026395). As previously

argued, Keyser et al. teaches away from the use of macitentan in combination with a PDES

5
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inhibitor like tadalafil because macitentan is a dual ET4/ETp antagonist (hitting the ET4 as well
as the ETy receptor) similar to bosentan. This dual ETa/ETg antagonist (Bosentan) has been
explicitly distinguished and disclaimed by Keyser et al. due to its activity on ETp. As such, there
is no motivation to combine macitentan (a dual ETA/ETg antagonist) with a PDES5 inhibitor and
therefore no prima facie case of obviousness-type double patenting over the claims of the ‘142
application.

Even if the use of macitentant in combination of a PDES inhibitor is somehow prima
Jfacie obvious over the claims of the ‘781 patent or the 142 application, which Applicants
continue to disagree, Applicants respectfully submit that the combination of macitentan and
tadalafil provides a synergistic effect in reducing blood pressure as can be seen in Example 1 of
the current application (oral administration of 0.3mg/kg of the compound of formula (I)
decreased blood pressure with an ABC of 256; oral administration of 10mg/kg of tadalafil
decreased blood pressure with an ABC of 310; oral administration of the combination of
0.3mg/kg of the compound of formula (T) and 10mg/kg of tadalafil decreased blood pressure
with an ABC of 923), which synergistic effect is certainly unexpected and may overcome any
argument of prima facie obviousness. For reasons stated herewith, withdrawal of the

obviousness-type double patenting rejection is earnestly requested.

Restriction Requirement

Should the generic claim 1 be allowable in view of the arguments herewith, Applicants
earnestly request rejoinder of the withdrawn claims in view of the fact that there is no search
burden to justify a restriction requirement. Here, the specific compound macitentan in
combination with a PDES5 inhibitor is claimed. A search for such combination has, in fact,
retrieved relevant art that covers ET antagonist in combination with PDES inhibitors in general
and there is no justification to restrict out claims 4 and 9-12. Applicants also direct the
Examiner’s attention to MPEP 1893.03 which explicitly states: “Examiners are reminded that
unity of invention (not restriction practice pursuant to 37 CFR 1.141 - 1.146) is applicable
in international applications (both Chapter I and IT) and in national stage applications
submitted under 35 U.S.C. 371”. MPEP 1850(III)(A) provides that a combination of “an

independent claim for a given product, an independent claim for a process specially adapted for
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the manufacture of the said product, and an independent claim for a use of the said product” is
allowed in the same international application. As this application is a national phase application,
Applicants respectfully submit that the use of the product of Group I in the method of group II
should be examined together pursuant to MPEP 1850(III)(A). For reasons stated herewith,

Applicants respectfully request rejoinder of the withdrawn claims.

As this response is filed within three months from the mailing of the restriction
requirement on February 28, 2012, which response is due by May 28, 2012, it is believed no fees
are due. If this is incorrect, however, the Commissioner is authorized to charge any fees due
(except for the payment of issue fees) during the pendency of this application, or credit any over-

payment to Deposit Account No. 50-4255.

Respectfully Submitted,

Date 4/&7 /&20/1 By W

Brittiny La ()

Reg. No. 58,337

Hoxie & Associates LLC
75 Main Street, Suite 301
Millburn, NJ 07041
(973) 912-5232
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1. Combination therapy comprising & - and phosphodiesterase-5 (PDES) inhibitors

for treatment of pulmonary hypertension

By Belardinelli, Luiz; Gillies, Hunter Campbell; Liang, Faquan; Shryock, John; Yang, Suya
From PCT int. Appl. (2012), WO 2012051559 A2 20120418, Language: English, Database: CAPLUS

Provided are formulations comprising therapeutically effective amts. of ambrisentan or a pharmaceutically acceptable salt

hypertension by administration of the formulations. Combination therapy also include use of prostanoids, calcium
channel blockers, diuretics, anticoagulants, oxygen and combinations thereof.

~0 Citings
Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

2. Ambrisentan and ’

t Synergistically Relax Ef -induced Contraction of Rat Pulmonary Arteries

By Liang, Faquan; Yang, Suya; Yao, Lina; Belardinelli, Luiz; Shryock, John
From Hypertension (2012), 59(3), 705-711. Language: English, Database: CAPLUS,
DOI:10.1161/HYPERTENSIONAHA.111.182261

onstrlcted pulmonary arteries.
Rat isolated |ntrapu|monary arterial rlngs contracted with 8 nmol/L gadathelin-1 were relaxed by 10 nmol/L ambrisentan
tadalafil alone by 26+3% and 21+1%, resp whereas both drugs in combination acted synergistically to

relax arterial rings by 83+6%. The nonselective i type A and B receptor & s bosentan (100 nmol/L) and
macitentan (30 nmol/L) alone relaxed & | contracted rings by 30£5% and 24+3%, resp. Combinations of 30

1 afil “nmol/L macitentan relaxed & contracted rings by 53+5% or
4617 /o, .; these values are similar to the calcd. sums of the individual e ese compds. Denudation of
endothelium from pulmonary arterial rings abolished the vasodilator response to 30 nmol/L | and the synergistic
vasorela ffect of tadalafil with ambrisentan. In the presence of 1 umol/L BQ-788, a
receptor t, the vasorelaxant effects of 10 nmol/L ambrisentan and 30
tan and t& isynerglstically inhibit %
ifi type B receptors in endothelium are necessary to

enable a synergistic vasorelaxant effect of the drug comblnatlbn
~0 Citings
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3. Treatment of pulmonary arterial hypertension and target molecule in mixed connective tissue disease

By Fuijii, Takao
From Saishin igaku (2010), 85(5), 993-398. Language: Japanese, Database: CAPLUS

A review on the mols. involved into the onset of mixed connective tissue disease (MCTV) esp. pulmonary arterial
hypertension (PAH), and its treatment strategy targeting those mols., constrolled released beraprost (Careload, Berasus)
for prostacyclins, bosentan as ¢ -1 receptor anta and sildenafil (Revatio) or tadztafil as
phosphodiesterase-5 inhibitor. Recent topics for new target therapy, Glivec for PDGF receptor and fasudil for Rho
kinase in PAH treatment are also discussed.

~0 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

vo U rﬁt?ert;

By Spence, Rebecca; Mandagere, Arun; Harrison, Brooke; Dufton, Christopher; Boinpally, Ramesh
From Journal of Pharmaceutical Sciences (2009), 98(12), 4962-4974. Language: English, Database: CAPLUS,
DOI:10.1002/jps.21789
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} receptor ; 5t (ERA) approved for the treatment of
,,,,,, ffisa phosphodiesterase type 5 (PDE-5) inhibitor under investigation
for treatment of PAH. Due to the potentlal com tion use, the pharmacokinetic (PK) interactions between these two
drugs were assessed in a crossover study in 26 healthy adults. Single-dose PK of ambrisentan (10 mg) and its
metabolite, 4- hydroxymethyl ambnsentan were detd. in the absence and presence of multiple doses of tadalafi

Ambrisentan is a nonsulfonamlde ETA-selective

ambrisentan (10 mg QD) In the presence of tadal
[90% CI: 95.9-115.0%]) and systemic exposure (AUC0-) was slightly decreased (87.5%
ambrisentan alone. Similar changes were obsd. with 4-hydroxymethyl ambrisentan. ZE
107.1%]) and AUCO-- (100.2% [92.6-108.4%]) showed no difference in the absence and presence of ambrisentan. The
safety profile of the drugs combined was similar to that of either drug alone. No dose adjustments should be necessary
when these drugs are coadministered. These results are in contrast to previous reports that the sulfonamide-based ERA
bosentan can cause marked decreases in the exposure of {; il. © 2009 Wiley-Liss, Inc. and the American
Pharmacists Assocn. J Pharm Sci 98:4962-4974, 2009.

~12 Citings

afil, ambrisentan max. plasma concn. (Cmax) was similar (105.0%
84. 0 91.2%]), compared with
&

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

8. Phosphodiesierase type § inhibitors in pulmonary arterial hypertension

By Montani, David; Chaumais, Marie-Camille; Savale, Laurent; Natali, Delphine; Price, Laura C.; Jais, Xavier;
Humbert, Marc; Simonneau, Gerald; Sitbon, Olivier

From Advances in Therapy (2009}, 26(9}, 813-825. Language: English, Database: CAPLUS, DOI:10.1007/s12325-009-
0064-z

A review. Pulmonary arterial hypertension (PAH) is a rare disease characterized by vascular proliferation and
remodeling, resulting in a progressive increase in pulmonary arterial resistance, right heart failure, and death. The
pathogenesis of PAH is multifactorial, with endothelial cell dysfunction playing an integral role. This endothelial
dysfunction is characterized by an overprodn of vasoconstrictors and proliferative factors, such as gidotiglin-1, and a
redn. of vasodilators and antiproliferative factors, such prostacyclin and nitric oxide. Phosphodlesterase type 5 (PDE 5)
is implicated in this process by inactivating cycllc guanosine monophosphate, the nitric oxide pathway second
messenger. PDE-5 is abundantly expressed in lung tissue, and appears to be upregulated in PAH. Three oral PDE-5
alafil, and vardenafil) and are the recommended first-line treatment for erectile
dysfunction. Exptl. studies have shown the beneficial effects of PDE-5 inhibitors on pulmonary vascular remodeling and
vasodilatation, justifying their investigation in PAH. Randomized clin. trials in monotherapy or combination therapy have
been conducted in PAH with sildenafil and ta: fit, which are therefore currently the approved PDE-5 inhibitors in PAH
treatment. Sildenafil and tadalafil significantly improve clin. status, exercise capacity, and hemodynamics of PAH
patients. Combination therapy of PDE-5 inhibitors with prostacyclln analogs and & 6} ts

helpful in the management of PAH although further studies are needed in this area. The hird PDE-5 inhibitor, vardenafil,
is currently being investigated in PAH. Side effects are usually mild and transient and include headache, flushing, nasal
congestion, digestive disorders, and myalgia. Mild and moderate renal or hepatic failure doe S|gn|ﬂcantly affect the
metab. of PDE-5 inhibitors, whereas coadministration of bosentan decreases sildenafil and £ f plasma levels. Due
to their clin. effectiveness, tolerance profile, and their oral administration, sildenafil and # t are two of the
recommended first-line theraples for PAH patients in World Health Organlzatlon functional classes Il or IIl.

~12 Citings
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6.,

By Pepke-Zaba, Joanna; Beardsworth, Anthony; Chan, Melanie; Angalakuditi, Mallik
From Current Medical Research and Opinion (2009), 25(10), 2479-2485. Language: English, Database: CAPLUS,
DOI:10.1185/03007990903210066

Pulmonary arterial hypertension (PAH) is a rare, progressive lung disorder that impairs performance of daily activities
and quality of life (QoL), leading to right heart fallure and death Treatment options include prostanoids,
antagr fil). Currently there is no cure for PAH,
on health-related quality of life

exercise capacity in these patients. To explore the
measures. The Pulmonary Arterial Hypertension and Response to ¢ PHIRST) clin. trial examd. the efficacy and

[ for the treatment of PAH. The impact of on HRQoL and exercise capacity, as measured by
W test), was also examd. Change from baseline to last non-missing post-baseline was examd for
the SF-36, EQ-5D, and 6MW test, along with the relationship between HRQoL and 6MW test performance. T i
mg showed S|gn|f|cant |mprovement over placebo for six of eight SF-36 domains, and EQ-5D index scores. Also, the

relatlbnshlp was found between 6MW test performance and HRQoL. Results suggest that taa 40 mg may
significantly improve HRQoL and exercise capacity for PAH patients. Limitations of this study include its relatively short
nature limited to 16 wk and the relative heterogeneity of the study population.
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By Galre, Nazzareno; Brundage, Bruce H.; Ghofranr, Hossein A.; Oudiz, Ronald J.; Simonneau, Gerald; Safdar,
Zeenat; Shapiro, Shelley; White, R. James; Chan, Melanie; Beardsworth, Anthony; et al

From Circulation {2009}, 119(22), 2894-23803. Language: English, Database: CAPLUS,
DOI:10.1161/CIRCULATIONAHA.108.839274

Background: Treatment options for pulmonary arterial hypertension target the prostacyclin, &
pathways. Fadalg
pathway. Me ods and Results: In this 16-wk, double bllnd placebo- -controlied study, 405 patients with
arterial h ion (idiopathic or assocd.), either treatment-nai on background therapy with the gadsth
receptor st bosentan, were randomized to placebo or {a 12.5, 10, 20, or 40 mg orally once daily. The
primary end point was the change from baseline to week 16 in the distance walked in 6 min. Changes in World Health
Organization functional class, clin. worsening, and health-related quality of life were also assessed. Patients completing
the 16-wk study could enter a long-term extension study. il increased the distance walked in 6 min in a dose-
dependent manner; only the 40-mg dose met the prespec el of statistical significance (P<0.01). Overall, the mean
placebo-cor. treatment effect was 33 m (95% confidence interval, 15 to 50 m). In the bosentan-naive group, the
treatment effect was 44 m (95% confidence interval, 20 to 69 m) compared with 23 m (95% confidence |nterva| -2 to 48
m) in patients on background bosentan therapy. Tadalafi
incidence of clin. worsening (68% relative risk redn.
Health Organization fu
events reported with ££

or n|tr|c oxide

=0.038), and health-related quality of life. The changes in World
ional class were not statlstrcally significant. The most common treatment-related adverse

were headache, myalgia, and flushing. Conclusions: In patients with pulmonary arterial

40 mg was well tolerated and improved exercise capacity and quality of life measures and reduced

clin. worsenlng
~72 Citings
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8. Substrate-specific pharmacokinetic interaction between g
inhibitors-assembling the clues

and phosphodiesterase-5

By Srinivas, Nuggehally R.
From British Journal of Clinical Pharmacology (2009), 67(4), 475-477. Language: English, Database: CAPLUS,
DOI:10.1111/j.1365-2125.2009.03374 .x

A review. While the cure for pulmonary arterial hypertension (PAH) has been elusive, it has been managed by the use of
prostanoids, & fi receptor 5 (ERA) and the phosphodiesterase-5 (PDE5) inhibitors. This paper
discusses the cokinetic interaction between the combination of ERA and PDES5 inhibitors. Recently, a systematic
pharmacokinetic investigation was published that evaluated the interaction potential of both agents when co-administered
vs. single agent treatments. There was 60% redn. in the exposure of sildenafil which confirmed the earlier findings of
decreased exposure of sildenafil when co-administered with sildenafil. However, interestingly, an opposite effect was
obsd. in the exposure of bosentan ch showed about 50% increased exposure as result of co-administration with

i afil. adalafil by almost 40%,

i did not appearto i increase the exposure of bosentan in contrast to what was obsd. prevrously with that of
sildenafil, although numerically the exposure of bosentan (i.e. AUC) was found to increase marginally by 13%. Co-
administration of another approved ERA, ambrisentan, with sildenafil did nit influence the pharmacokinetic disposition of
sildenafil and its active metabolite. Similarly, the pharmacokinetics of ambrisentan was not altered by a single dose of
sildenafil.

~0 Citings
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8. Vardenafil, but not sildenafil or §
human washed platelets

By Toque, H. A.; Teixeira, C. E.; Priviero, F. B. M.; Morganti, R. P.; Antunes, E.; De Nucci, G.

From British Journal of Pharmacology (2008), 154(4), 787-796. Language: English, Database: CAPLUS,
DOI:10.1038/bjp.2008.141

{, has calcium-channs! blocking activity in rabbit isolated pulmonary artery and
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Phosphodiesterase type-5 (PDES5) inhibitors constitute a novel and important therapeutic option for the treatment of
pulmonary hypertension. The effects of the PDES inhibitors sildenafil, £ I and vardenafil on rabbit isolated
pulmonary artery ring prepns. and on intracellular Ca2+ concn. of throm mulated human platelets were investigated.
Rabbit pulmonary artery rings were mounted in 10 mL organ bath contg. Krebs soln. Tissues were connected to force-
displacement transducers, and changes in isometric force were recorded. Ca2+ flux in human washed platelets was
measured. Sildenafil, ¥adalafil and vardenafil (0.0001-10 u) concn.-dependently relaxed endothelium-intact and
endothelium-denuded onary artery rings. Endothelium denudation caused rightward shifts in the concn.-response
curves to sildenafil, & f and vardenafil (9-, 12- and 123-fold, resp.). Incubation with No-nitro--arginine Me ester (100
) or ODQ (1H-[1, 2 /4] oxadiaz 3,-a]qumoxalln 1-one) (10 u) caused similar redns. of PDE5-induced vasorelaxations
in intact rings. Sildenafil and {2 did not affect the phenylephrine-induced contractions, whereas vardenafil reduced
the maximal responses, and shifted the phenylephrine-induced contraction curves to the rlght in endothelium-denuded
rings (5- and 19-fold for 1 and 10 u, resp.). Vardenafil (but neither sildenafil nor {5da1a%f) caused a marked rightward shift

and a decrease of maximal contractile response to CaCl2. Vardenafil, but neither sildenafil nor I, significantly
reduced the Ca2+ mobilization and Ca2+ influx in thrombin-stimulated washed platelets. Our res dicate that
vardenafil, in contrast to sildenafil or fil, also blocked Ca2+ fluxes, thus enhancing its vasorelaxation of the
pulmonary artery.

~7 Citings
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it derivatives optionally further substituted with deuterium and carbon-13 as
ghosp% odsesterase 5 (PDE5; inhibitors.

By Tung, Roger
From U.S. Pat. Appl. Publ. (2007}, US 20070191381 A1 20070816, Language: English, Database: CAPLUS

Title compds. (I; X1 =X2=F, or X1 =D and X2 = H, D; each Y variable = D, H; each C atom is optionally 13C; the H
attached to the indole N is optlonally replaced by D), were prepd. Thus, tryptophan Me ester hydrochloride in CH2CI2 at
0° was treated with Et3N, 2,2-dideuterobenzo[d][1,3]dioxole-5- carboxaldehyde (prepn. given), 4A mol. sieves, and
CF3CO2H followed by stirring for 5 days at room temp. to give Me (1R,3R)-1-(2,2-dideuterobenzo[d]dioxol- S—yl) -2,3,4,9-
tetrahydro-1H-pyrido[3,4-bJindole-3-carboxylate. The latter was treated with chloroacetyl chloride and Et3N in CH2CI2 at
0° to give a residue which was stirred with MeNH2 to give (6R,12aR)-6-(2,2-dideuterobenzo[d]-1,3-dioxol-5-yl)-2-methyI-
1,2,3,4,6,7,12,12a-octahydropyrazino[1',2":1,6]pyrido[3,4-b]indole-1,4-dione. | showed reduced cytochrome-mediated
oxidn.

~2 Citings
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:Hi derivatives as novel pharmaceutical compounds that are PDES inhibitors

By Tung, Roger
From PCT int. Appl. (2007), WO 2007016361 A2 20070208, Language: English, Database: CAPLUS

The present invention relates to derivs. of § it, substituted with fluorine on the methylene carbon atom situated
between the oxygens of the benzodioxol ring, and optionally further substituted with deuterium atoms in place of normally
abundant hydrogen, and 13C in place of normally abundant 12C. These compds. are selective PDES5 (cyclic guanosine
monophosphate-specific phosphodiesterase type 5) inhibitors and possess advantageous biopharmaceutical and
pharmacokinetic properties. The invention further provides compns. comprising these compds. and methods of treating
diseases and conditions that are responsive to PDES5 inhibition, alone and in combination with addnl. agents.

~1 Citing
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12. Pharmacotherapeutic management of pulmonary arterial hypertension

By Anderson Joe R; Nawarskas James J
From Cardiology in review (2010), 18(3), 148-62, Language: English, Database: MEDLINE

Pulmonary arterial hypertension (PAH) is a disabling chronic disorder of the pulmonary vasculature, which is
characterized by increased pulmonary artery pressure as a result of increased pulmonary vascular resistance. The
pathology of PAH is characterized by pulmonary vascular vasoconstriction, smooth muscle cell proliferation, and
thrombosis. These changes are a result of an imbalance betw asodilators (prostacyclin, nitric oxide, vasoactive
intestinal peptide) and vasoconstrictors (thromboxane A2, & 1, serotonin), growth inhibitors and mltogenlc
factors, and antithrombotic and pro factors. ances in treatment are directed at restoring the
balance between these systems. E receptor (bosentan, ambrisentan, sitaxsentan),

vvvvvv , and prostacylin (epoprostenol, iloprost, treprostinil, beraprost)
represent the different classes of medications that are currently used in monotherapy and in combination to treat PAH.
The purpose of this drug highlight is to provide the reader with an update of the pharmacotherapeutic treatment of

~1 Citing
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13. Therapeutic methods used in patients with Eisenmenger syndrome

By Trojnarska Olga; Plaskota Karolina
From Cardiology journal (2009), 16(6), 500-6, Language: English, Database: MEDLINE
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Patients with Eisenmenger syndrome form a small percentage of congenital heart disease patients. The rarity of this
syndrome, combined with its complex pathophysiology, account for the insufficient understanding of the principles
underlying its proper treatment. The main clinical symptoms are: cyanosis due to secondary erythrocytosis, resulting in
increased blood viscosity, iron deficiency anemia (enhanced by unnecessary phlebotomies), blood clotting
disturbances, heart failure and serious supraventricular and ventricular arrhythmias. Recent decades have seen
developments in pulmonary hypertension pathophysiology which have led to the introduction of new groups of drugs:
pros cycli (Epopros reprostinil, Beraprost, llloprost), phosphodiesterase inhibitors (Sildenafil,

), ‘ 5 (Bosentan, Sitaxantan, Ambrisentan) and nitric oxide. These drugs should
be administered to patlents in -V NYHA class. Despite successful early results, the therapeutic effect on patients
with Eisenmenger syndrome has not been conclusively established. Ourtherapeutlc efforts should be directed mainly
towards preventing complications. As a rule, we should avoid agents with no established therapeutic efficacy and try
to alleviate symptoms without any additional risk, so as not to disrupt the existing clinical balance.

~0 Citings
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1. Pulmonary arterial hypertension. A comprehensive review of pharmacological treatment

By Rosenzwelg Erika Berman; Barst Robyn J

B epoprostenol have been used successfully for over a decade, novel treatment optlons -
prostacyclm analogs, gndo 11 receptor &i , and ph - may change the course of
this disease for many children in the future. Prostacyclin analogs offer
alternative delivery system. However, the efficacy of these medications compared with
risk/benefits of each analog need to be weighed in future trials, which need to include larger nos. of pediatric patients to
optimize therapy and outcome for individual children with PAH. For patients who do not have an acute response to
vasodilator testing or have failed treatment with oral calcium channel
offer a viable treatment option. Furthermore, in the future, the addn. of &  to long- -term
therapy with calcium channel or to epoprostenol ora prostacy alog may increas overall efficacy of
treatment of PAH. Large multi-institutional randomized trials to det. whether sildenafil is effective and safe for the long-
term treatment of PAH in children are in progress. A comprehensive review of these newer agents with an emphasis on
the pathobiol./pathophysiol. of PAH provides insight into the future management of pediatric PAH patients.

~3 Citings
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2. Present and future treatment strategies for pulmonary arterial hypertension. Focus on §

By Kane, Laura B.; Klings, Elizabeth S.
From Treatments in Respiratory Medicine (2088), 5(4), 271-282. Language: English, Database: CAPLUS,
DOI:10.2165/00151829-200605040-00005

A review. Idiopathic pulmonary arterial hypertension (IPAH) is a rare progressive disorder historically assocd. with
mortality in <3 years post-diagnosis. The etiol. of PAH is complex, multifactorial, and likely involves the interplay
between genetic and environmental factors. These are reviewed with emphasis on the nitric oxide pathway. Use of
treatment modalities including vasodilator therapy have resulted in improved symptoms, hemodynam|cs and survival in
4 15, if¥ receptor
3 :, have been used to counteract potential |mbalances i soactive mediators in patients; all have
improved long-term symptomatol. and hemodynamics. Only the prostanoid epoprostenol has |mproved
survival in IPAH p Alth these medications have worked well in many patients with PAH, each of them has
limitations. The phasphodiesterase-5 (RBE-5 ofs are a relatively new form of treatment for PAH. They are
designed to potentiate the effects of cyclic guanosine monophosphate, thereby mimicking endogenous nitric oxide within
the vasculature. PBE  are selective pulmonary vasodilators effective in animal models of pulmonary
hypertension. The published clin. studies evaluating their use have been small in size to date but appear to demonstrate
benefit. The recently completed 12-wk randomized placebo-controlled Sildenafil Use in Pulmonary Hypertension
(SUPER-1) trial demonstrated improvement in 6-min walk distance and hemodynamics in patients receiving sildenafil.
These data suggest that the PBE are effective in treating PAH and that it is likely that their usage will
increase over time. The purpose of this review is to present a current view of the pathogenesis and treatment of PAH,
with an emphasis on the use of PBE-5 it {615 in these patients.

~5 Citings
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3. Right ventricular reverse remodelling after sildenafit in puimonary arterial hypertension

By van Wolferen, S. A.; Boonstra, A.; Marcus, J. T.; Marques, K. M. J.; Bronzwaer, J. G. F.; Postmus, P. E.; Vonk-
Noordegraaf, A.

From Heart {London, United Kingdom) (2
DOI:10.1136/hrt.2005.085118

In pulmonary arterial hypertension (PAH), an increased pulmonary vascular resistance results in chronic pressure
overload on the right ventricle and induces pathol. right ventricular (RV) remodeling and RV failure. This causes limited
exercise capacity, fatigue and increased mortality. Several treatment options have become available for PAH, and in
patients given monotherapy, a second drug of a different class is given to improve symptoms and exercise capacity.
Whether the addn. of a second treatment reverses RV remodeling has not been described. In this study, the

¢ sildenafil was added to treatment with bosentan, an &
y investigate whether the addn. of sildenafil reverses R
function in patients with PAH treated with bosentan. Results show that addn. of sildenafil reversed RV dilatation and
hypertrophy in patients already receiving treatment, and that these pos. effects on RV structure and function occurred in
parallel with improvements in exercise capacity and N-terminal pro-B type natriuretic peptide.

~3 Citings
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4. Emerging treatments for pulmonary arterial hypertension

By Rosenzweig, Erika B.
From Expert Opinion on Emerging Drugs (8888), 11(4), 608-619. Language: English, Database: CAPLUS,
DOI:10.1517/14728214.11.4.609

A review. Pulmonary arterial hypertension (PAH) is a life-threatening disease characterized by a progressive pulmonary
vasculopathy with ensuing right heart failure if left untreated. In the 1980s, prior to the current treatment era, idiopathic
PAH carried a very poor prognosis, with a median survival of 2.8 years from the time of diagnosis. Since then,
continuous i epoprostenol has been used for the treatment of severe PAH with tremendous success, improving
hemodynamics, quality of life, exercise capacity, functional class and even survival. In addn., in the past & years there
have been several new advances in the treatment of PAH; however, there is still no cure. A better understanding of how
the currently available agents work together is essential to optimize the long-term care of patients with PAH. Ultimately,
addnl. agents that target the underlying pulmonary vasculopathy and ¢ } abnormalities are necessary to cure this
fatal disease. This comprehensive review of the currently available and emerging novel therapies provides insight into
future management of PAH patients.

~2 Citings
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5. Use of 2-phenyl-substituted imidazotriazinone derivative ] for the treatment of diseases

treatable by increase of GMP levais

By Haning, Helmut Serno Peter; Bischoff, Erwin; Ulbrich, Ernst

The invention discloses the use of i 3B i generally, and in particular known 2-phenyl-substituted
imidazotriazinone derivs., for the pro nts f eatment of diseases treatable by increase of GMP
levels in certain tissues, e.g. pulmonary hypertension conditions, COPD, emphysema, chronic bronchial asthma, heart
failure, etc. The invention also discloses combinations of these compds. with other therapeutic agents.
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6. PDE 5 for treatment of benign prostatic hyperplasia or lower urinary fract symptoms

By Plckett Cecn Cuffie-Jackson, Cynthia
From PCT int. Aupl (zoag), WO 2006104870 A2 200861005, Language: English, Database: CAPLUS

The use of PBE & 3% in methods for the treatment of benign prostatic hyperplasia or lower urinary tract symptoms
and other physiol. disorders, as a monotherapy and in combination with other active agents is disclosed. For example, a
representative compd. useful in the methods of the invention formula (.

GiNe

OH I
~2 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

7. Advance in pathogenesis and treatment of pulmonary arterial hyperiension

By Chen, Fang; Tang, Yan
From Xiandai Linchuang Yixue Shangwu Gongchangxue Zazhi (8888), 12(1), 80-84. Language: Chinese, Database:
CAPLUS

A review. Pulmonary arterial hypertension is caused by multifactor-induced &i
advance in pathogenesis opens new train of thoughts for treatment of pulmon
potassium channel openers, &5 | receptor gitag g, protein kinase C i
thromboxane if etc.

~0 Citings

function injury. The research
al hypertension, including
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8. Vasoactive therapies in systemic scierosis

By Riemekasten, G.; Sunderkoetter, C.
From Rheumatoiogy {Oxford, United Kingdom) (8888}, 45(Supp!l. 3), iii48-iii51. Language: English, Database:
CAPLUS, DOI:10.1093/rheumatology/kel283

A review. In systemic sclerosis (SSc), vasculopathy is a central mechanism and is a major initial event in the process of
sclerosis and causing different complications such as Raynaud's phenomenon, ulcer(s) or pulmonary hypertension, the
latter being life threatening. Therefore, vasoactive therapies are important when taking care of patients with SSc.
However, as treatment has been difficult, numerous therapeutic modalities have been suggested. Until now, the
interpretation of most studies is limited due to the heterogeneity of patient groups, the low no. of patients, the short
duration of the treatments and, possibly, further pathogenic mechanisms such as autoimmunity. Several drugs are now
with effects opath pathogenic mechanisms in SSc. Prostacyclins,

3 and ¢ s have potential effects on fibrosis, inflammation and
cells, suggestlng a disease-modifying capacity in systemlc sclerosis. This review summarizes evidence-
based therapy recommendations.
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9. Hypoxia- and non-hvpoxia-related pulmonary hypertension - Established and new therapies

By Ghofrani, Hossein A.; Voswinckel, Robert; Reichenberger, Frank; Weissmann, Norbert; Schermuly, Ralph T.;
Seeger, Werner; Grimminger, Friedrich
From Cardiovascular Research (2808), 72(1), 30-40. Language: English, Database: CAPLUS,
DOI:10.1016/j.cardiores.2006.07.

A review. Pulmonary hypertension can occur as an isolated disease affecting the lung vessels only, in assocn. with
underlying hypoxic lung disorders, or due to chronic thromboembolic disease. Pulmonary hypertension caused by
pulmonary venous congestion will not be focused on in this review. Regardless of the underlying disease, chronic cor
pulmonale is assocd. with progressive clin. deterioration and a poor prognosis in most cases. The aim of specmc
therap|es for pulmonary hypertension is to reduce pulmon |cu|ar

: ’S) are approved for the treatment of pulmonary arterlal hyperten3|on (PAH) in a defined patient population (group
I accordlng to the recent WHO classification). However, these medications may also lower pulmonary vascular
resistance in patients with assocd. lung diseases (e.g. chronic obstructive pulmonary disease or lung fibrosis) and
significant pulmonary hypertension, for whom these drugs are not yet approved. As non-selective vasodilators may
induce gas-exchange disturbances, which preclude their long term use in these patients, such substances should be
avoided in the hypoxemic patient. In this article we provide an update of the current understanding of hypoxia- and non-
hypoxia-related pulmonary hypertension, addressing both the pathophysiol. understanding of different disease etiologies
as well as the therapeutic options currently available.

~8 Citings
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10. Sildenafil for pulmonary arterial hypertension: when blue turns into white

By Antoniu, Sabina A.
From Exgeri Opinion on Pharmacotherapy (2
DOI:10.1517/14656566.7.13.1801

A review. Pulmonary arterial hypertension is a life-threatening, rare disease characterized by vasoconstriction and
vascular remodelling of pulmonary artery vessels. Pulmonary arterial hypertension can occur without an obvious cause
or can be secondary. Until several years ago, therapeutic approaches were represented mainly by conventional therapy'
(anticoagulants, calcium channel blockers, diuretics and digoxin, and oxygen therapy). But recently specific therapies'
(i.e., therapies targeting specific pathogenic pathwa b h rapies represented by
prostacyclin and its derivs., éfadothalin ) 5 Of § 5. Sildenafil citrate is a

o} nd is the second oral pharmacol. agent recently approved for the treatment of pulmonary
arterial hypertension. Sildenafil has demonstrated short- and long-term clinical efficacy in the treatment of various forms
of pulmonary arterial hypertension, either alone or in combination with other agents, but its safety profile needs further
assessment.

~1 Citing

i8), 7(13), 1801-1810. Language: English, Database: CAPLUS,
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11. Up-to-date management for right heart failure associated with puimonary hypertension
By Yamada Norikazu

A review on th h maceutlcal p of prostacyclin and its |
beraprost), & gl z (bosentan, etc.), and

treatment of pulmonary arterial hypertension.
~0 Citings
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12. Pulmonary hypertension: the future has begun
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By Olschewskl Horst

DOI:10. 1007/500063 006 1042 8

A review. In recent years, pulmonary hypertension got into the focus of research due to the development of efficacious
medlcatlons and the discovery of |mportant pathol mechanisms of disease. Currently, prostanoids, &
5 ' et t :

g py (tyrosine kinase f§, epidermal growth factor [EGF] and platelet-
derived growth factor [PDGF] receptor blockers), vasoactive intestinal peptide (VIP), rho-kinase i 3
drugs for & a1 dysfunction will be evaluated as future drugs for pulmonary hypertension. Improving early diagnosis
of pulmonary hypertension will be an important task in the future. Both the development of diagnostic methods with
increased sensitivity and specificity and a broad awareness program will be necessary to achieve this goal.

~0 Citings
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13. Methods of using B

By Cuffie-Jackson, Cynthia; Veltri, Enrico P.
From PCT int. Aupl ' %), WO 2006055573 A2 20060526, Language: English, Database: CAPLUS

The use of B P s for the treatment of congestive heart failure and other physiol.
disorders, as a monotherapy and in combmatlon with other active agents are disclosed.

for the treatment of congestive heart failure

"o

~1 Citing
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14. Long-term expsrignce with oral or inhaled vasadilator combination therapy in patients with pulmonary hypertension

By Beyer, Swantje; Speich, Rudolf; Fischler, Manuel; Maggiorini, Marco; Ulrich, Silvia
From Swiss Medical Weskly (23888), 136(7/8), 114-118. Language: English, Database: CAPLUS
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Background: Disease progression in pulmonary hypertension (PH) is common despite std. vasodilator monotherapy with
iloprost, bosentan or sildenafil. Objective: To investigate if the combination of these non-invasively applicable treatments
is an effective option to address the multiple pathophysiol. mechanisms present in PH. Methods: We analyzed the clin.
course of 23 patients with PH, diagnosed as idiopathic (n = 15), chronic thromboembolic (n = 4), and assocd. with
collagen vascular disease (n = 4), receiving combination vasodilator therapy at our institution. Results: Vasodilator
therapy before combination therapy consisted of inhaled iloprost (I; n = 12), or oral bosentan (B; n = 6) at a mean
duration of 19 + 3 mo. The combination therapy added was B (n = 8), sildenafil (S; n=6) or | (n = 4) and in five patients,
combination therapy was given from the beginning (3x BS, 1x IS, 1x IBS). Under combination therapy, the 6-min walk
distance (6MWD) increased significantly by 46.7 + 24.8 m (p = 0.02) after three months, and after six months it was still
38.3 £ 28.3 m (p = 0.17) longer than before combination therapy. Resp. changes in the Borg Scale and the NYHA
functional class were -1.05 + 0.49 (p = 0.014) and -0.42 + 0.19 (p = 0.02) after three months and -0.21 + 0.65 (p = 0.61)
and -0.38 + 0.29 (p = 0.26) after six months. Only minor side effects were reported. Conclusion: Combination
vasodilator therapy in severe PH is safe and well tolerated. It significantly improves exercise capacity and stabilizes the
functional class in patients with severe PH deteriorating under single-agent therapy.

~7 Citings
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18. The management of 1 failure

By Lau, David H. W.; Kommu, Sashi; Mumtaz Faiz H.; Morgan, Robert J.; Thompson, Cecil S.; Mikhailidis, Dimitri P.
From Current Vascular Pnar"nacoloc.y (288‘@53, 4(2}, 89-93. Language: Engllsh Database: CAPLUS,
DOI:10.2174/157016106776359871

A review. The oral
erectile dysfunction (
erection. However, BI

rs have made a valuable contribution to the treatment of

smooth muscle relaxation, vasodilatation and penile

not always effective. Decreased efficacy, cost, incorrect admlnlstratlon lack of
5

ikiier failure. TachyphyIaX|s may also occur. This is defined as reduced tissue responsiveness to a drug in the

presence of a const. concn. of this drug. ent failure may cause considerable distress. If dose t|trn

attempts and continuous dosing of PBE! 5 (taken on a daily basis) fail to resolve the initial BE) ,

clinicians need to consider alternative treatments. These include sublingual apomorphine, |ntracavernosalllntraurethral

pharmacotherapy, vacuum devices, the |nsert|on ofa prostheS|s and penile vascular surgery Comblnatlon therapy like
t

3 anglotensm |

. (valsartan/losartan)
be beneﬂmal i

ent of ED However, these combination

S in patients with hyp n, hyperllpldemla or diabetes with concomitant ED
oreal blood flow and lead to long-term preservation of cavernosal

£8 may be maintained. Targeting the risk factors of ED (similar to those
for arterloscler03|s) in the early stages ofthe disease may prevent the development or decrease the severity of ED.

~14 Citings

are low. The early use of PD
and treating these risk factors may |mpro
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16. Sildenafil citrate for the treatment of pulmonary arterial hypertension
By Antonlu Sablna A

DOl: 10 1517/14656566 7.6.825

A review. Pulmonary arterial hypertension is a life-threatening, progressive disease that is characterised by an increase
of pulmonary artery pressure leading to right heart failure and death. Conventional therapy (e.g., anticoagulants,
diuretics, cardiac glycoside) has until recently represented the malnstay of pulmonary arterial hypertenS|on treatment, but

5 (e.g. sildenafil mtrate) Sildenafil citrate has recently been approved for pulmonary
, and the two discussed clin. studies assessed its safety and efficacy.
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Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

in combination with

| a receptor {eta)

By Keyser Donald Jeffrey, Dlxon Rlchard
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The invention relates generally to combination therapies comprising an gndoth
ph £, pharmaceutical compns. comprising ETA
methods of treating various disorders comprising administering an ETA :

the combination therapies and pharmaceutical compns. are useful for th
disorders such as pulmonary arterial hypertension (PAH). No significant pharmacokinetic interactions between
sitaxsentan and sildenafil were demonstrated in healthy volunteers.

~4 Citings
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18. Bosentan for the treatment of pulmonary arterial hypertension. {if)
By Antonlu Sablna A

Portopulmonary hyperten5|on is defined as pulmonary arterial hyperten5|on occurring in the presence of portal
hypertension. Itis classified as a subset of pulmonary arterial hypertension and accordingly it is defined
hemodynamically. Portopulmonary hypertension shares the main pathol. features as well as diagnostic approach with
other forms of pulmonary arterial hypertension. Several nonpharmacol. and pharmacol. approaches are currently
available. Am th hes prostacycline and its derivs., #§ such as
sildenafil and ¢ i antag s such as bosentan, have been used in portopulmonary hypertension
treatment. This is a case series report on the long-term efficacy of bosentan treatment for severe (New York Heart
Assocn. functional Class Ill and IV) portopulmonary hypertension.

~0 Citings
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19. Diagnosis and therapy of pulmonary hyperiension

By Nakano, Takeshi; Yamada, Norikazu
From Nrppuﬂ Naika Gakkai Zasshi (28885), 94(9), 1994-2000. Language: Japanese, Database: CAPLUS,
DOI:10.2169/naika.94.1994

A review on the pathogenesis, diagnosis, and treatment of pulmonary arterial hypertension (PAH) including familial PAH
and idiopathic PAH, discussing pathogenic role of BMPR2 (bone morphogenetic protein receptor 2) gene mutation,
dlagnostrc procedure drug therapy by anticoagulants and vasodilators (calcium blockers, prostacycline analogs,

2 5, and PHOSE & f ), surgical treatment, and prognosis.

~0 Citings
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20. Current treaiment strategies for pulmonary arterial hypertension
By Lee S H.; Rubln L J

DOI:10. 1111/] 1365 2796 2005 01542 X

A review. Pulmonary arterial hypertension (PAH) is a disease characterized by an elevation in pulmonary artery
pressure that can lead to right ventricular failure and death. Although there is no cure for PAH, newer medical therapies
have been shown to improve a variety of clin. relevant end-points including survival, exercise tolerance, functional class,
haemodynamics, echocardiog. parameters and quality of life measures. Since the introduction of continuous
prostacyclin, the treatment armamentarium of approved drugs for PAH has expanded to include prostacyclin
with differi tes of administrati dual ; in st, and a g T
Selective -A receptor gnta % have shown promise in clin. trials and are likely to be added to the list of
options. As the no. of medications available for PAH continues to increase, treatment decisions regarding first-line
therapy, combination treatments, and add-on strategies are becoming more complex. This article reviews the current
treatments strategies for PAH and provides guidelines for its management.

~22 Citings
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21. Drug treatment of pulmonary arterial hypertension: current and future agents
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By Hoeper Marlus M.

00003

A review. During the last decade we have witnessed substantial improvements in the therapeutic options for puimonary
arterial hypertension (PAH), |nclud|ng true innovations targeting some of the mechanisms involved in the pathogenesis of
this devastating disease. I3 epoprostenol was the first drug to improve symptoms and survival of patients with PAH.
Novel prostanoids, |nclud|ng s.c. treprostinil and inhaled iloprost, also have beneficial effects in many patlents although
their long-term efficacy is Iess Well known Among the newer treatments for PAH 1 .

ph ,
has been approved in many parts of the world and m
patients with PAH in functional class Ill. Novel €5ds! g § such as sitaxsentan sodium and
ambrisentan are currently being investigated. The sildenafil is also being intensively studied in patients with
pulmonary hypertension, and most of the available data look promising, although approval for PAH is still pending. Other
have not yet undergone extensive study in PAH. The increasing insight into the pathogenesis of PAH
ew therapeutic opportunities, which include vasoactive intestinal peptide, selective serotonin reuptake

%, adrenomedullin and HMG-CoA reductase iifibitoes (statins). However, PAH is a complex disorder and
targeting a single pathway can not be expected to be uniformly successful. Thus, combining substances with different
modes of action is expected to improve symptoms, hemodynamics and survival in PAH patients, although combination
therapy has yet to undergo the scrutiny of large randomised clin. trials.

~27 Citings

receptor i
ommend this drug as first- line treatment for
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22. Hloprost for idiopathic pulmonary arterial hypertension

By Leuchte, Hanno H.; Behr, Juergen
From Expert Review of Cardiovascular Therapy (2888)
DOI:10.1586/14779072.3.2.215

A review. Idiopathic pulmonary arterial hypertension is a rare but serious and life-threatening disease that leads to right
heart failure and death within 2.8 years without specific treatment. This review focuses on the stable prostacyclin analog
iloprost, its biol. action and pharmacol. and, finally, on its clin. development, efficacy and safety in patients with idiopathic
pulmonary arterial hypertension, which led to its approval for this |nd|oat|o his review assesses the role

8} ' bosentan and the
phosphiodies sildenafil, as well as other modes of appllcatlon of prostacyclin and its analogs for the
treatment of idiopathic pulmonary arterial hypertension. Based on the different modes of action of these substances, a
combination of these treatments could be most promising for the future.

~3 Citings

3(2), 215-223. Language: English, Database: CAPLUS,

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

23. Combination therapy with bosentan and sildenafii in idiopathic pulmonary arterial hyperfension

By Hoeper M M.; Faulenbach, C.; Golpon H.; Winkler, J.; Welte, T.; Niedermeyer, J.
084), 24(0) 1007-1010. Language English, Database: CAPLUS,

DOI:10. 1 183/09031 936.04.00051 ‘1 04

It has been proposed that targeted treatments should be combined for patients with idiopathic pulmonary arterial
hypertension (IPAH) responding insufficiently to monotherapy. This study followed the clin. course of nine patients with
severe IPAH, in whom the &t } 5t bosentan caused transient clin. improvement, eventually
followed by a decline in ex ceived adjunct treatment with the phospti ot
sildenafil. Measurements included the 6-min walk distance (6MWD) and cardiopulmonary exercise testing ( T). The
6MWD at baseline was 346 + 66 m and improved to 403 = 80 m 3 mo after introduction of bosentan treatment. However,
this effect was not sustained and, after an interval of 11 + § mo, the walk distance had declined to 277 + 80 m. At this
point, sildenafil was added to bosentan. Three months later, the MWD had increased to 392 + 61 m and the patients
remained stable throughout the median follow-up of 9 mo (range 6 - 12). Measurement of the max. oxygen uptake
during CPET confirmed these results. The combination of bosentan and sildenafil was well tolerated by all patients.
These preliminary data suggest that combining bosentan and sildenafil may be safe and effective in patients with
idiopathic pulmonary arterial hypertension.
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24. Drug therapy of primary pulmonary hypertension
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By Nagaya, Noritoshi
From American Journal of Cardiovascular Drugs (888, 4(2), 75-85. Language: English, Database: CAPLUS,
DOI:10.2165/00129784-200404020-00002

A review. Primary pulmonary hypertension (PPH) is a rare but life-threatening disease. Median survival, from the time of

diagnosis, is considered to be 2.8 yr. However, therapeutic medical advances over the past 2 decades have resulted in

significant improvements in quallty of life and surwval in patlents with PPH. Because pulmonary vasoconstriction,
it

S ‘ infusion of epoprostenol (prostacyclln) are established as
nt of PPH. Epoprostenol has was protective effects including vasodilation, anti-platelet aggregation, and
iphiEion of smooth muscle cell proliferation. Interestingly, prostacyclin synthase deﬂmency in the lungs, and impaired
prostacyclm prodn., have been linked to the development of pulmonary hypertension in this disease. As a result,
fusion of epoprostenol has become recognized as a therapeutic breakthrough that can improve
hemodynamics and survival in patients with PPH. The dramatic success of long-term ii¥: prostacyclin is now leading to
the development of epoprostenol analogs using newer drug delivery systems (oral beraprost, aerosolized |Ioprost and

s.c. treprostinil). In addn., promising drugs including € 5 and type ¥
nitric oxide sy

have recently been developed Furthermore, gene therapy g p

synthase gene may hold great promise in the freatment of PPH. Fina y, accurate evaluation of disease severity and the
efficacy of vasodilator therapy are important in the management of patients with PPH. In addn. to invasive assessment
by cardiac catheterization, we recommend repeated measurements of plasma brain natriuretic peptide, serum uric acid,
and the distance walked in 6 min. These noninvasive parameters may be helpful as part of the evaluation of treatment in
patients with PPH and, in particular, as a guide to the selection and timing for alternative therapies.

~10 Citings
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25. Xanthine B

By Dahanukar, Vilas H.; Nguyen, Hoa N.; Orr, Cecilia A.; Zhang, Fucheng; Zavialov, llia A.; Klopfer, Kevin; Skell,
Jeffrey M.; Buchholz AIbertW Jr; Boyle Cralg D.
From PCT int. Appl. (ﬁi’i{ 63, WO 2003101991 A1 20031211, Language: English, Database: CAPLUS

Disclosed are cryst. polymorphs of 1-ethyl-3,7-dihydro-8-[(1R, 2R)-(hydroxycyclopentyl)amino]-3-(2-hydroxyethyl)-7-[(3-
bromo-4-methoxyphenyl)methyl]-1H-Purine-2,6-dione (I) in Form 1 and Form 2, which exhibit defined x-ray powder
diffraction profiles and differential scanning calorimetry profiles. Pharmaceutical compns. comprising the polymorph
Form 1 or 2 of | at least one excipient or carrier, and methods of using the polymorph form 1 or 2 of | to treat a variety of
physiol. disorders, such as erectile dysfunction are also disclosed.

~6 Citings
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26. Use of selective §i 5 (P
perfusion mismatch

By Ghofrani, Ardeschir; Grimminger, Friedrich Josef; Schudt, Christian
From PCT int. Appl. (ZB88), WO 2003051346 A2 20030626, Language: English, Database: CAPLUS

The invention discloses the use of Pi
which a pulmonary ventilation-pulmo

~1 Citing

5 for the treatment of patients having a pulmonary disorder in which in
n mismatch is present.
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27. Preparation of polycyclic guanine derivative §

By Asberom, Theodros, Clader John W.; Hu, Yueging; Pissarnitski, Dmltr|A Stamford, Andrew W.; Xu, Ruo
803), WO 2003042216 A1 20030522, Language Engllsh Database: CAPLUS

Title compds. | [q = 0-2; R1, R3-6 = H, alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl; R2 = H, halo, alkyl, alkoxy, etc.;
Y = alkyl, aryl] are prepd For |nstance 4-amino-1-benzyl-5-(ethoxycarbonyl)imidazole (prepn. glven) is treated with
ethylisocyanate (o-xylene, reflux, 16 h), the resulting product cyclized (MeOH, NaOMe, reflux, 4 h), subsequently treated
with POCI3 and the product used to alkylate (R)-2-amino-3-phenylpropanol (NMP, 130° 12 h) which provides Il. Il is
treated with MsCI (Et3N), debenzylated (MeOH, NH40O2CH, Pd(OH)2/C, reflux, 3 h), brominated (HOAc, NaOAc, Br2),
alkylated with 3-chloro-4-methoxybenzyl bromide (DMF, K2CO3) and treated with NaOEt (DMF/EtOH) to afford III. 1l

has IC50 < 4.1 nM for BBE ¥ and IC50 > 300 nM for BBE VI. | are useful for treating sexual dysfunction.
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of cGMP- and cAMP-

By Eggenweiler, Hans-Michael; Eiermann, Volker; Schelling, Pierre
From Ger. Offen. (2808), DE 10104802 A1 20020808, Language: German, Database: CAPLUS

Pharmaceutical formylation contg. title compds. [I; R1, R2 = H, A, halo; or R1R2 = C3-5 alkylene; R3,R4 = H, A, OA, OH,
halo; or R3R4 = C3-5 alkylene , OCH2CH2, OCH20, OCHZCHQO X = (CO2H-, CO2A-, CONH2-, CONHA-, CONA2-,
cyano—substltuted) (|nterrupted) alkylen cycl alkylalkylene C6H4 CH2)m; A=C1-6 alkyl m=1,2;n=0- 3] and/or
salts, and/or solvates thereof, and >1 & 8} & t, is claimed. Thus, 2.2 g Me 3- [4 (3-chloro-4-
methoxybenzylammo)—5 6,7, 8- -tetrahydro- [1]benzoth|eno[2 3 d]pyrlmldm 2—y|]prop|onate (prepn. given) was sapond. with
32% NaOH to 2.0 g the correspondlng propionic acid which was crystd. with HOCH2CH2NH2 to give 1.35 g 3-[4-(3-
chloro-4-methoxybenzylamino)-5,6,7,8- tetrahydro [1]benzothieno[2,3-d]pyrimidin-2-yl]propionic acid ethanolamine salt. |
/) (no data).

28. Preparation of thieno[2,3-d]pyrimidines as j#h
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s of cGMP- and cAMP-}

29. Preparation of 4-benzylamino[1joenzothienc{2,3-dlpyrimidines as
M)

By Eggenweiler, Hans-Michael; Eiermann, Volker; Schelling, Pierre
From Ger. Offen. (2 DE 10104801 A1 20020808, Language: German, Database: CAPLUS

Pharmaceutical formylation contg. title compds. [I; R1, R2 = H, A, OA, OH, halo; or R1R2 = C3-5 alkylene, OCH2CH?2,
CH20CH2, OCH20, OCH2CH20; X = (CO2H-, CO2A-, CONH2-, CONHA-, CONA2-, cyano-substituted) (interrupted)
alkylene, cycloalkyl cycloalkylalkylene Ph, PhMe A=C1-6 alkyl] and/or salts and/or solvates thereof, and >1

receptor % , is claimed. Thus, Me 4- -(4- chlorobenzothleno[Z 3-d]pyrimidin- 2-y|)phenylcarboxyllc acid
heated at 3-chloro-4- methoxybenzylamlne in N-methylpyrrolidone for 4 h to give ca. 61% Me 4-[4-(3-
chloro-4-methoxybenzylamino)[1]benzothieno[2,3-d]pyrimidin-2-yl]benzoate. | were said to show affinity for cGMP- and
cAMP-gi PBE ¥) (no data).

33

~0 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

30. Preparation of pyrazoio[4,3-dipyrimidines as § » of cGMP- and cAMP-

By Eggenweiler, Hans-Michael; Eiermann, Volker; Schelling, Pierre
From Ger. Offen. (2682), DE 1 10104800 A 20020898 Language: German, Database: CAPLUS

Pharmaceutical formylation contg. title compds. [I; R1, R2 = H, A, OA, OH, halo; or R1R2 = C3-5 alkylene, OCH2CH?2,
CH20CH2, OCH20, OCH2CH20; R3, R4 = H, A; X = (CO2H-, CO2A— CONH2- , CONHA-, CONA2-, cyano- subst|tuted)
(mterrupted) alkylene cycloalkyl cycloalkylalkylene Ph, PhMe A=C1- -6 alkyl] and/or salts and/or solvates thereof, and
>1 Biit i 1 i, is claimed. Thus, Me 4- [7-ch|oro -1-methyl-3-propyl-1H- pyrazolo[4 3-d]pyrimidin- 5—
yI]phenyIcarboxyllc acid ester was heated at 110° with 3-chloro-4- -methoxybenzylamine in N-methylpyrrolidone for 4 h to
give ca. 54% Me 4-[7-(3-chloro-4-methoxybenzylamino)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-§-y||]benzoate. |
were said to show affinity for cGMP- and cAMP- (PBE ¥) (no data).
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31. Pulmonary vascular remodeling: a target for therapsutic intervantion in pulmonary hypertension

By Jeffery, Trina K.; Wanstall, Janet C.
From Pharmacology & Therapsutics (288%), 82(1), 1-20. Language: English, Database: CAPLUS, DOI:10.1016/S0163-

7258(01)00157-7

A review. Pulmonary vascular remodelling is an important pathol. feature of pulmonary hypertension, leading to
increased pulmonary vascular resistance and reduced compliance. It involves thickening of all three layers of the blood
vessel wall (due to hypertrophy and/or hyperplasia of the predominant cell type within each layer), as well as extracellular
matrix deposition. Neomuscularization of non-muscular arteries and formation of plexiform and neointimal lesions also
occur. Stimuli responsible for remodelling involve transmural pressure, stretch, shear stress, hypoxia, various mediators
[angiotensin I, fi (ET)-1, 3-hydroxytryptamine, growth factors, and |nﬂammatory cytoklnes] increased serine
elastase activity, an derived antimitogenic substances, nitric
oxide, and prostacyclin. Intracellular signaling mechanisms involved in pulmonary vascular remodelling include
elevations in intracellular Ca2+ and activation of the phosphatidylinositol pathway, protein kinase C, and mitogen-
activated protein kinase. In animal models of pulmonary hypertension, various drugs have been shown to attenuate
pulmonary vascular remodelling. These include angiotensin-converting enzyme i §, angiotensin receptor
-converting enzyme it 5
$, heparin, and serine . lling is
g y accompanled by redns. in puI ry artery pressure. The efficacy of s the drugs varies, depending on
the animal model of the disease. In view of the complexity of the remodelling process and the diverse etiol. of pulmonary
hypertension in humans, it is to be anticipated that successful anti-remodelling therapy in the clinic will require a range of
different drug options.
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32. Pulmonary hypertension, pulmanary dlood vessels and vascactive drugs

By Wanstall, Janet C.
From Proceedings of the Western Pharmacology Society (3

3, 40, 137-140. Language: English, Database: CAPLUS

A review with 24 refs. on some drug groups that may be of value in the treatment of pulmonary hypertension. Dn‘ferent
types of drugs include K+ channel openers , nitric oxide (NO) donors and

(PRE) 5. The choice of drug grou sp pathophysml abnormalities th
inp tie in. pulmonary hypertension and/or animals with exptl. pulmonary hypertension.
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33. Treatment of systemic sclerosis
By Medrano Ramirez Gabrlel L|d|a Vera- Lastra Olga; Jara Luis J
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Treatment of systemic sclerosis is based upon 3 types of medications modifiers of disease: drugs which prevent
vascular damage, antifibrotri ts, and immunomodulators and immunosupr: Drugs that prevent vascular
damage such as: calcium 5, prostaglandins analogues, recepto Iockers (bosentan)

,,,,,,, of ana g

hosphodie have been successful in treating the Raynaud's phenomenon renal crisis and pulmonary arterial
hypertension. In contrast, the results of treatment of fibrosis are discouraging and the D-penicilamine continues being
a matter of controversy. The i immunosupressor therapy with cyclophosphamide and the transplant of hematopoietic
cells, may be beneficial. The knowledge of the pathogenesis of systemic sclerosis to molecular level will lead to new
treatment strategies.
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34. Current recommendations for the diagnosis and treatment of pulmonary hypertension
By Olschewski H

MEDLINE

Spiroergometry and Doppler stress echocardiography are recommended in cases of suspected but unproven
pulmonary hypertension (PHT). Treatment of the underlying disease is indicated when there is pulmonary
hypertension associated with disease of the left heart or the lungs. Surgery is indicated if there if the PHT is caused by
chronic thromboembolism. PAH patients in NYHA class Ill-IV who do not meet response criteria to acute vasodilators,
can be treated with prostanoids, &
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35. Drug combination treatment for pulmonary arterial hyperiension
By Ghofrani H A; Hoeper M M

MEDLINE

The clinical condition of patients with chronic pulmonary arterial hypertension (PHT)

d ith presently available groups of drugs: prostanoids, & ‘

pi 8. In such situations there is in principle the opportumty ofglvmg a combmatlon of drugs,
especially as one can expect synerglstlc effects. Trials with a small number of patients have indicated that the
combination of inhaled iloprost and bosentan, inhaled iloprost and sildenafil or bosentan and sildenafil are more
efficacious than any one of these drugs taken as monotherapy. The decision when to use a combination treatment
should be made on the basis of defined targets that are of significant prognostic value. It should be considered for
patients in NYHA class Il or IV, if monotherapy has not achieved the desired efficacy. Combination treatment with two
or three of the mentioned drugs are being tested as part of controlled studies of their efficacy and safety: they currently
constitute the most important therapeutic advances. Analogously to the management of heart failure, combination
therapy is likely to be the standard treatment of PHT in future, with the aim of providing optimal results for exertional
capacity and lasting functional stability.
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36. Formulary implications of managemant of puimonary arierial hypertension: Part I--An overvisw of existing and new
psharmacological treatment options

By Feldman Jeremy; Berenbeim David
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Pulmonary arterial hypertension (PAH) represents a significant challenge to physicians, particularly because of its
etiology and nonspecific presentation. Unfortunately, the majority of patients are not diagnosed until the condition is at
an advanced stage. In this two-part White Paper from The Pharmacy and Therapeutics Society, prostanoids,
administered as continuous intravenous or subcutaneous infusions, are the most effective treatm ut are
inconvenient and costly, owing to complex parenteral administration. The bosentan and
sildenafil are currently the only oral therapies licensed for PAH; however, bosentan
has ty. Newer PAH treatments may offer benefits over existing therapies in terms of less
potential for liver damage and more favorable interaction profiles.
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37. Pulmonary arterial hypertension and women

By De Marco Teresa
From Cardiology in review (20886), 14(6), 312-8, Language: English, Database: MEDLINE

Pulmonary arterial hypertension (PAH) is a progressive disorder with a poor prognosis. It is characterized by sustained
elevation of pulmonary artery pressure (PAP) and pulmonary vascular resistance (PVR). It is defined
hemodynamically by a mean PAP over 25 mm Hg, a pulmonary arterial wedge pressure of 15 mm Hg or less (which
excludes left sided lesions), and a PVR of 3 or more Wood units (240 dyn.sec.cm-5). Patients are limited by exertional
dyspnea, pre- or true syncope, chest pain, and edema/ascites when right heart failure supervenes. PAH afflicts
predominantly young women and the diagnosis is often delayed. Three processes contribute to progressive arterial
narrowing: vasoconstriction, vascular remodeling, and thrombosis in situ. The diagnhosis of PAH must be confirmed
and its etiology must be identified before appropriate therapy can be instituted. Right heart catheterization is
necessary to establish the diagnosis, severity, and prognosis of PAH and to ascertain its etiology and to evaluate
vasoreactivity, which guides therapy. Treatment of PAH includes vasodilators, supplemental O2, anticoagulation,
diuretics, digoxin, intravenous inotropic therapy for decompensated right ventricular failure, and lung or combined
heart-lung transplantation for those patients who continue to deteriorate with a poor quality of life despite
pharmacologic therapy. Calcium channel blockers are beneficial in a small minority of patients. Prospective,
controlled, randomized trials of approved vasodllator agents have enrolled a large proportion of women (70-85%).
Agents such as the f bosentan, the gH
prostanoids have been s own to improve symptoms exercise capacity, and, in most instances, delay clinical
worsening. The clinical outcomes of patients with PAH have improved with thejudicious use of contemporary
therapies.
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38. Portopuimonary hypertension
By Halank Michael; Ewert Ralf; Seyfarth Hans—Juergen; Hoeffken Gert

Portopulmonary hypertension (PPHT) is defined as precapillary pulmonary hypertension accompanied by hepatic
disease or portal hypertension. Pulmonary hypertension results from excessive pulmonary vascular remodeling and
vasoconstriction. These histological alterations have been indistinguishable from those of other forms of pulmonary
arterial hypertension. Factors involved in the pathogenesis of PPHT include volume overload, hyperdynamic
circulation, and circulating vasoactive mediators. The disorder has a substantial impact on survival and requires
focused treatment. Liver transplantation in patients with moderate to severe PPHT is associated with a significantly
reduced survival rate. The best medical treatment for patients with PPHT is controversial; most authors currently
regard continuous intravenous application of prostacyclin as the treatment of choice for patients with severe PPHT.
There is only very limited reported experience with inhaled prostacyclin or its analog, iloprost. Increasing evidence of
the efficacy of the & bosentan and of the §
emerging in highly . In the future, a combin mentioned agents
might become a therapeutic option. Other agents such as beta-blockers seem to be harmful to patients with moderate
to severe portopulmonary hypertension. Up-to-date, randomized, double-blind, controlled clinical trials are lacking and
are needed urgently.
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39. The current treatment of pulmonary arterial hyperiension: time o redefine success
By Rich Stuart

In the past decade, three classes of medications have been approved for the treatment of pulmonary arterial
hypertension. A review of the clinical trial data for the prostanoids, | i 5, 3
s has shown that all agents have similar efficacy on the 6-min walk distance over 12 to 16 wee s, which was
the primary end point in the randomized clinical trials. However, little is known about their long-term eﬁlcacy or about
how these drugs affect the underlying disease, if at all. Successful therapy is currently defined as an improvement in
exercise tolerance over a 4-month period. Future trials need to better characterize how therapies affect the pulmonary
vasculature pathologically, biologically, and hemodynamically, and whether survival is actually improved.
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40. Vasocactive therapias in systemic sclerosis

By Riemekasten G; Sunderkotter C
From Rheumatology (Oxford, England) (2

), 45 Suppl 3iii49-51, Language: English, Database: MEDLINE

In systemic sclerosis (SSc), vasculopathy is a central mechanism and is a major initial event in the process of sclerosis
and causing different complications such as Raynaud's phenomenon, ulcer(s) or pulmonary hypertension, the latter
being life threatening. Therefore, vasoactive therapies are important when taking care of patients with SSc. However,
as treatment has been difficult, numerous therapeutic modalities have been suggested. Until now, the interpretation of
most studies is limited due to the heterogeneity of patient groups, the low number of patients, the short duration of the
treatments and, possibly, further pathogenic mechanisms such as autoimmunity. Several drugs are no avallable with
effects on vasculopathy and, furthermore, on specific pathogenic mechanisms in SSc. Prostacyclins, &t 2
s have potential effects on fibrosis, inflammation and
y in systemic sclerosis. This review summarizes evidence-

apy recommendations.
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41. Pulmonary artarial hypertension and rheumatic diseasas--from diagnosis to treatment
By Distler O; Pignone A

Survival rates in pulmonary arterial hyperten5|on (PAH) associated with rheumatic diseases, in particular connective
tissue diseases such as systemic sclerosis, are even lower than in idiopathic PAH. These low survival rates highlight
the need for early diagnosis and treatment in these patients. Transthoracic Doppler-echocardiography is most often
used for diagnostic screening of patients at risk. Other screening tests are serum pro-brain-natriuretic peptide (pro-
BNP) and diffusion capacity for carbon monoxide (DLCO), which appear to be changed early in the course of the PAH
associated with connective tissue diseases. The diagnosis needs to be confirmed by right heart catheterization, which
is recommended in all patients with suspected PAH. Besides the conventional background therapy, a number of
specific therapies have been evaluated in randomized controlled trials in the recent years. These therapies |nclude
prostacyclins and prostacyclin analogues, & sty
Response to treatment can be measured by exercise capacity (e.g. 6 min walk distance) and pro-BNP, although
certain aspects of validation for these outcome measures are lacking in PAH associated with connective tissue
diseases.
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42. Current and future management of chronic thromboembolic pulmaonary hypertension: from diagnosis to treatment
responses

By Rubin Lewis J; Hoeper Marius M; Klepetko Walter; Galie Nazzareno; Lang Irene M; Simonneau Gerald
From Proceedlngs of the American Thoracic Soc:|ety( 6), 3(7), 601 7 Language: Engl|sh Database: MEDLINE
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Although pulmonary endarterectomy (PEA) has been proven a very effective treatment for chronic thromboembolic
pulmonary hypertension, it cannot be performed in a substantial proportion of patients. Here, we outline a proposed
treatment algorithm, outlining therapeutic alternatives: (1) PEA should be considered as the first treatment option,
where possible; (2) medical intervention is a possible option in inoperable patients and those with significant
arteriopathy, although only chronic anticoagulation has been widely used to date (advanced medical treatment options
could include prostanoids , but randomized clinical
trials are required); (3) pulm gnificant small-vessel
arteriopathy, resulting in poor clinical outcome and increased perioperative mortality (medical therapy could also be
applied here); (4) anticoagulation therapy and, possibly, advanced medical treatment with careful monitoring may
provide benefits in patients with mild or asymptomatic disease; (8) if medical therapy begins to fail, PEA should be
offered without delay to avoid progression to severe, secondary arteriopathy; (6) in the absence of severe comorbidity,
lung transplantation may be undertaken where PEA has failed, in honresponders to medical therapy, and in patients
with progressive arteriopathy; (7) in patients not eligible for PEA due to collateral and/or surgically inaccessible lesions,
balloon angioplasty may be a possible alternative at some centers, but is experimental and requires further
assessment. Continued research and clinical trials investigating possible applications of new medical treatments are
required.
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43. Medical therapies for chronic thromboembolic puimonary hypertension: an evolving treatment paradigm

By Bresser Paul; Pepke-Zaba Joanna; Jais Xavier; Humbert Marc; Hoeper Marius M
From Proceedlngs of the American Thoracic Somety (2088), 3(7), 594-600, Language: English, Database: MEDLINE

Pulmonary endarterectomy (PEA) is recommended as the treatment of choice for eligible patients with chronic
thromboembolic pulmonary hypertension (CTEPH). However, only a proportion of patients fulfill the criteria for surgical
intervention. In addition, operated patients with CTEPH may experience a gradual hemodynamic and symptomatic
decline related to a secondary hypertensive arteriopathy in the small precapillary pulmonary vessels. It has also been
questioned what can be done to reduce risks from PEA surgery to improve outcome in "high risk" patients with CTEPH
with substantial impairment of pulmonary hemodynamics before surgery. Such patients may benefit from preoperative
reduction of pulmonary vascular resistance by means of medical therapy. Conventional medical treatments, such as
anticoagulation, diuretics, digitalis, and chronic oxygen therapy, show low efficacy in the treatment of CTEPH as they
do not affect underlying disease processes. Over the last decade, several novel therap|es have been develope
pulmonary arterial hypertension (PAH), including prostacyclin analo 3 Fi
receptor g s (bosentan, sitaxsentan, ambrisentan), and phosph '(S|Idenaf|I) "Evidence
of efficacy in PAH, coupled with studies showmg histopathologic similarities between CTEPH and PAH, provides a
rationale to extend the use of some of these medications to the treatment of CTEPH. However, direct evidence from
clinical trials in CTEPH is limited to date. This article reviews evidence supporting, and issues surrounding, the
possible use of novel PAH medications in CTEPH.
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44. An evidence-based approach to the management of pulmonary arterial hypertension
By Archer Stephen L; Michelakis Evangelos D

PURPOSE OF REVIEW: Evidence-based theraples and gwdellnes for pulmonary arterial hypertension are critiqued.
RECENT FINDINGS: Morbidity and mortality in pulmonary arterial hypertension reflects failure of right ventricular
compensation for increased afterload caused by obstructive pulmonary arterial remodeling. This predominantly
reflects excessive proliferation/impaired apoptosis of smooth muscle and cells, rather than vasoconstriction.
To exclude confounding effects of cardiac output and left ventricular end-diastolic pressure, the diagnosis of pulmonary
arterial hypertension should require a pulmonary vascular resistance >3 Wood-units, not simply a mean pulmonary
arterial pressure >25 mmHg. A 'positive' response (20% fall in pulmonary arterial pressure/pulmonary vascular
resistance PAP/PVR) to acute, selective, pulmonary vasodilators (e.g. inhaled nitric oxide), occurs in 20% of patients,
portends a favorable prognosis and JUStIerS a trial of calcium channel
treatment of NYHA class Il pulmonary arterial hypertension with oral ¥ arta , o]
Prostacyclin analogues (inhaled/subcutaneous) are useful adjunctive therapies. Intravenous epoprostenol
remains the therapeutic mainstay for class IV PAH. Emerging antiproliferative-proapoptotic therapies that merit
investigator-initiated clinical trials include: statins, Imatinib, NONO-ates, anti-survivin, potassium channel modulation,
and dichloroacetate. SUMMARY: The diagnostic criteria for pulmonary arterial hypertension should be revised to
include PVR. Sildenafil's efficacy and price recommend it as a first-line oral therapy. New pulmonary arterial
hypertension-regression therapies and therapeutic combinations offer the potential for cure of pulmonary arterial
hypertension.
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45. Pulmonary artarial hypertension

By Murali Srinivas
From Current opinion in critical care (2886), 12(3), 228-34, Language: English, Database: MEDLINE

PURPOSE OF REVIEW: The prevalence of pulmonary arterial hypertension is rising worldwide. Significant progress
in our understanding of the pathobiology of pulmonary arterial hypertension has resulted in a shift from vasodilator
therapy to the development of specific drugs targeting seminal molecular derangements of this disorder. This review
highlights the dvances in treatment and provides directions for the future care. RECENT FINDINGS:
Induction of i -1 and decreased transcription of nitric oxide and prostacyclin leads to pulmonary
vasoconstriction that triggers several downstream molecular events which result in pulmonary vascular remodeling.
Treatment with & Ti receptor prostanoids and g 5 that prevent
breakdown of cGMP have all demonstrated benefits in prospective, randomized, controlled trials of pulmonary arterial
hypertension patients. Future strategies will combine these therapies to explore whether targeting more than one
pathway provides synergistic long-term benefit. SUMMARY: Treatment guidelines developed by the American
College of Chest Physicians aim to ensure that evidence-based approaches are practiced. Because of genetic
heterogeneity in treatment effects and outcomes among patients, pharmacogenetics which will study polymorphisms
that modulate the response to treatment will enable physicians to deliver cost-effective, tailored treatments for all
pulmonary arterial hypertension patients in the future.
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48. HiV-associated pulmonary hypertension

By Friese Georg; Lohmeyer Jurgen; Seeger Werner; Grimminger Friedrich; Ghofrani Hossein Ardeschir
5), 30(6), 481-5, Language: German, Database: MEDLINE

Pulmonary hypertension is a severe life-limitating disease often affecting younger patients. The connection between
HIV infection and the development of pulmonary hypertension is well documented. The underlying pathobiology still
remains unclear. Given that the prognosis of HIV infection has been improved by highly active antiretroviral therapy
(HAART), severe pulmonary hypertension is becoming a life-limiting factor.HIV patients suffering from exercise-
induced dyspnea should be tested for pulmonary hypertension, if other pulmonary or cardiac disorders (e. g., restrictive
or obstructive ventilation disorders, pneumonia, coronary heart disease) can be excluded. The incidence of pulmonary
hypertension is 1,000 times higher in HIV patients as compared to the general population. Estimated numbers of
unreported cases are not included.A suspected diagnosis of pulmonary hypertension can be substantiated by
noninvasive diagnostic methods (e. g., echocardiography), however, right heart catheterization remains the diagnostic
gold standard. As new therapeutic optlons with prostanoids, & igonists, and B -5

§ are now available, early and accurate diagnosis is es
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47. Treatment of puimonary arterial hypertension
By Montani D; Sitbon O; Jails X; Cabrol S; Simonneau G; Humbert M
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Pulmonary arterial hypertension (PAH) is characterized by vasoconstriction, in situ thrombosis, and vascular
remodeling of small pulmonary arteries. It induces a fixed pulmonary arterial obstruction, persistent elevation of
pulmonary arterial resistance, and eventually right heart failure. Conventional therapy is based on simple measures
(exercise limitation) and nonspecific treatments (warfarin, diuretics, and oxygen). Pure vasodilators, such as calcium
channel blockers, are effective only in a minority of patients who have an acute response to vasodilator testing.
Intravenous prostacyclin (epoprostenol) and & receptor blockers have vasodilator and antiproliferative
properties. Epoprostenol therapy has signific oved PAH prognosis and remains the first-line treatment for
patients with the most severe disease. Bosentan |s an interesting first-line treatment for NYHA functional class IlI
patients. Availability of ielin receptor type A gntaganists, prostacyclin analogues, type §
pi 8) is opening new perspectlves in PAH treatment. The long-term benefit of these drugs
remains to be evaluated and their respective place in treatment of these patients is still uncertain. The evolution of
therapy from vasodilators to antiproliferative agents reflects the advancement in our understanding of the mechanisms
mediating pulmonary arterial hypertension.
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48. Pulmonary arterial hypertension: therapeutic algorithm

By Galie Nazzareno; Branzi Angelo
From Italian heartjournal official journal of the Italian Federation of Cardiology (28€%5), 6(10), 856-60, Language:
English, Database: MEDLINE

The numerous controlled clinical trials performed recently in pulmonary arterial hypertension (PAH) can allow us to
abandon a clinical-based treatment strategy and adopt an evidence-based therapy. The treatment algorithm is
restricted to patients in NYHA class Il or V. The different treatments have been evaluated mainly in sporadic,
idiopathic PAH and in PAH associated with scleroderma or to anorexigen use. Extrapolation of these
recommendations to other PAH subgroups should be done with caution. High doses of calcium channel blockers are
indicated only in the minority of patients who are responders to acute vasoreactivity testing. Patients in NYHA class I
should be considered candidates for treatment with either an 1 t, a prostanoid or a type 5
tof. Continuous intravenous adminis posed as rescue treatment
in p . Combination therapy can be attempted in selected cases. Balloon atrial septostomy and/or
lung transplantation are indicated for refractory patients or when medical treatments are unavailable.

~1 Citing

Copyright © 2012 U.S. National Library of Medicine.

49. Pulmonary arterial hypertension: pathobiology, diagnosis and treatment

By Golpon H A; Welte T; Hoeper M M
i i 2005), 96(4), 303-14, Language: English, Database: MEDLINE

Pulmonary arterial hypertension (PAH) is defined as a group of diseases characterized by a progressive increase of
pulmonary vascular resistance leading to right ventricular failure. It includes a variety of pulmonary hypertensive
diseases with different etiologies but similar clinical presentation. PAH is a disease of the small pulmonary arteries,
characterized by progressive obliteration of the pulmonary vascular bed. Vasoconstriction, remodeling of the
pulmonary vessel wall and thrombosis contribute to an increased pulmonary vascular resistance. Major advances in
our understanding of the mechanism of disease development have been achieved over the past decade. Several of
these new insights have led to the development and clinical application of novel treatments that |ncIudes new classes
of drugs such as prostanoids, £4g8 8 i i .
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50. Sildenafil versus Eadal i Receptor & for Pulmonary Hypertension (SERAPH) study

By Wilkins Martin R; Paul Gideon A; Strange Julian W; Tunariu Nina; Gin-Sing Wendy; Banya Winston A; Westwood
Mark A; Stefanidis Alexander; Ng Leong L; Pennell Dudley J; et aI

MEDLINE
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f, to conventional treatment
with the current practlce of adding bosentan an g S: Twenty-six patients with
PAH, idiopathic or associated with connective tiss gamzatlon (WHO) functional class I,
were randomized in a double-blind fashion to receive sildenafil (50 mg twice daily for 4 weeks, then 50 mg three times
daily) or bosentan (62.5 mg twice daily for 4 weeks, then 125 mg twice daily) over 16 weeks. MEASUREMENTS:
Changes in right ventricular (RV) mass (using cardiovascular magnetic resonance), 6-minute walk distance, cardiac
function, brain natriuretic peptide, and Borg dyspnea index. MAIN RESULTS: When analyzed by intention to treat,
there were no significant differences between the two treatment groups. One patient on sildenafil died suddenly.
Patients on sildenafil who completed the protocol showed significant changes from baseline, namely, reductions in RV
mass (-8.8 g; 95% confidence interval [Cl], -2, -16; n = 13, p = 0.015) and plasma brain natriuretic peptide levels (-19.4
fmol x mI(-1); 95% Cl, -5, -34; p = 0.014) and improvements in 6-minute walk distance (114 m; 95% ClI, 67, 160; p =
0.0002), cardiac index (0.3 L x min(-1) x m(-2); 95% ClI, 0.1, 0.4; p = 0.008), and systolic left ventricular eccentricity
index (-0.2; 95% Cl, -0.02, -0.37; p = 0.031). Bosentan improved 6-minute walk distance (59 m; 95% ClI, 29, 89; n =
12, p = 0.001) and cardiac index (0.3; 95% Cl, 0.1, 0.4; p = 0.008). CONCLUSIONS: Sildenafil added to conventional
treatment reduces RV mass and improves cardiac function and exercise capacity in patients with PAH, WHO functional
class lll. Safety monitoring is important until more experience is obtained.
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51. Pulmonary hypertension--ciassification and treatment: new guidelines

By Bendayan Damele Kramer Mordechai R
5) 144(3), 206-10, 229, Language: Hebrew, Database: MEDLINE

Pulmonary arterial hypertensmn is a severe pulmonary vascular disease characterized by elevated pulmonary vascular
resistance and low cardiac output. Prior to prostacyclin therapy, it was a fatal disease with a median survival of 3
years. In recent years, the understanding and treatment of the disease have significantly improved patient outcome.
therapeuﬂc guidelines are based on the finding that vasoconstriction and vascular remodeling correlated with
endathelial dysfunction, B slin overexpression and diminished prostacyclin and nitric oxide synthesis. This article
outlines the new classification and the current therapeutic guidelines accepted in the world presenting the role of
prostacyclins, ¢ g t, phosh t, and the potential value of combination therapies.
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52. Treatments for pulmonary arterial hypertension

By Montani D; Jais X; loos V; Sitbon O; Simonneau G; Humbert M
From La Revue de medecine interne / fondee ... par la Societe nationale francaise de medecine interne (2
720-31, Language: French, Database: MEDLINE

PURPOSE: Pulmonary arterial hypertension (PAH) is characterized by vasoconstriction, in situ thrombosis and
vascular remodeling of small pulmonary arteries inducing a fixed pulmonary arterial obstruction and persistent
elevation of pulmonary arterial resistance. Conventional treatment is based on simple measures (exercise limitation)
and non-specific drugs (warfarine, diuretics, oxygen). CURRENT KNOWLEDGE AND KEY POINTS: Pure vasodilators
antag S have little or no effect on the vast majority of patients, presumably because fixed
i)

$),25(10),

inate over vasoconstriction. Intravenous prostacyclin (epoprostenol) and &#
onists have vasodilator and antiproliferative properties. Epoprostenol therapy has resulted in
|mprovements in prognosis of this disease and this drug remains the first-line treatment of the most severe patients.

i tment for NYHA functional class | vel specific drugs
& T , prostacyclin analogues, type & { ) open new
perspectlves in treatment of PAH. The long-term benefit of these drugs remains to be evaluated and their respective
place in treatment of these patients is still uncertain. We here present the different therapeutic alternatives available in
the PAH and propose an algorithm for treatment of these patients. FUTURE PROSPECTS AND PROJECTS: The
evolution of therapy from vasodilators to antiproliferative agents reflects the advancement in our understanding of the
mechanisms mediating pulmonary arterial hypertension.
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53. End points in pulmonary arterial hypertension: the way forward

By Peacock A; Naeije R; Galie N; Reeves J T
From The European respiratory journal : official journal of the European Society for Clinical Respiratory Physiology
(2884), 23(6), 947-53, Language: English, Database: MEDLINE
Pulmonary arterial hypertension is a rare disease of poor prognosis. Despite its rarity >1,000 patients have been
randomised in placebo-controlled trials using novel therapies, including prostacyclin analogues f<tale 1 receptor
s and, most recently, & e 5 5. Nearly all of these trials have used exercise capacity,
measured by the unencouraged 6-min walking distance, as the primary end point and a variety of other measurements
as secondary end points. This approach has been productlve leading to the licensing of a number of effective
treatments. Future clinical trials, however, will probably assess drug combinations, make comparisons between drugs
and include less severely ill patients. It is, therefore, timely to examine the end points used. The authors discussed
the various end points that have been used in the past and possible end points that might be used in the future. End
points considered included measurements of: exercise capacity, haemodynamics, quality of life, imaging of the right
heart and circulation, and chemical markers of pulmonary hypertension. Many of these show promise but will have to
be used in parallel and compared with conventional end points such as the 6-min walking distance before their value
can be demonstrated convincingly to the regulatory authorities.

~3 Citings
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54. The sefficacy and tolerability of sildenafil in patients with moderate-to-severs pulmonary hypertension
By Bharanl Anil; Mathew Vlvek Sahu Ashutosh; Lunia Basant‘

BACKGROUND: Pulmonary arterial hypertensmn is a life-threatening disease for which continuous intravenous
infusion of prostacyclin has proved effective. How isk of serious the
complex delivery system. Prostacyclin analogs, & 2] §,and the B ) Rilalislite
sildenafil are emerging promising therapies. This study was aimed at evaluating the ut|||ty of oral sildenafil in patients
with pulmonary hypertension of varied etiology, poorly controlled on conventional treatment. METHODS AND
RESULTS: Ten consecutive patients with pulmonary hypertension, either primary or related to previous left-to-right
shunts, thromboembolism, or interstitial lung disease, poorly controlled on conventional therapy such as warfarin,
caIC|um' i3 dlgltalls and diuretics, were included. A thorough clinical, laboratory, and comprehensive echo
Doppler was performed before enrollment in the trial to establish the diagnosis and obtain baseline data.
Subjects received sildenafil 25 mg 8 hourly, or a matching placebo for two weeks each, in a randomized, double-blind,
crossover design. A run-in period of two weeks was permitted between the two therapies during which patients
continued to receive the conventional therapy without any vasodilator. At the end of each therapy period, the patients
were evaluated for symptoms, New York Heart Association class, distance covered during the 6 min walk test, rating of
modified Borg dyspnea score, and systolic pulmonary artery pressure using echo Doppler. The differences in the
above variables at the end of sildenafil and placebo therapies were compared. Nine patients completed the study
protocol. Sildenafil, compared to placebo, was associated with improved exercise tolerance as determined by the 6
min walk test (266.67+/-131.45 m ¥. 170+/-105 m; p<0.005), decrease in modified Borg dyspnea score (3.56+/-1.01 ¥.
5.11+4/-1.45; p<0.01), decrease in Doppler-estimated pulmonary artery systolic pressures (55.33+/-16.52 mmHg ¥.
75.33+/-19.75 mmHg; p<0.005), improvement in New York Heart Association class (2 patients), and improvement in
symptoms. Sildenafil was well tolerated with no untoward effects; further, no significant changes in heart rate or blood
pressure occurred during the study period. CONCLUSIONS: Sildenafil improves exercise capacity and symptoms,
and decreases pulmonary artery pressures in patients with primary or secondary pulmonary hypertension of varied
etiology.
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85. Current management of primary pulmonary hypertension

By De Backer T L; Smedema J P; Carlier S G
From BioDrugs : clinical immunotherapeutics, biopharmaceuticals and gene therapy (200%), 15(12), 801-17, Language:
English, Database: MEDLINE
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Primary pulmonary hypertension (PPH) is a rare disorder of the lung vasculature characterised by an increase in
pulmonary artery pressure. Although the aetiology of this disease remains unknown, knowledge of the
pathophysiology of the disease has advanced considerably. Diagnosis of PPH is largely by exclusion. The clinical
symptoms associated with PPH are aspecific and similar to those seen in other cardiovascular and pulmonary
diseases. Electrocardiography, echocardiography, pulmonary function tests, and a lung perfusion scan are necessary
to exclude secondary forms of pulmonary hypertension and also help to confirm the diagnosis of PPH. A definite
diagnosis of PPH is established by right-heart catheterisation which gives a precise measure of the blood pressure in
the right side of the heart and the pulmonary artery, right ventricular function and cardiac output. Once a diagnosis of
PPH is established, treatment involving drug therapy or surgery is commenced on the basis of the New York Heart
Association functional class. Conventional treatment consists of li ministration of anticoagulants, oxygen,
diuretics, and digoxin. Vasodilator therapy with calcium channel gitagagists is indicated in patients who are
'vasoreactive' to acute vasodilator challenge as assessed by right-heart catheterisation. Promising results are obtained
by continuous intravenous admmlstratlon of epoprostenol (prostacyclin). Newer therapies for PPH include prostacyclin
analogues, gfdathslin 8, nitric oxide, ph e-5 itor f 7§, and gene
therapy. Surg eatment conS|sts of atrial septostomy, th
transplantation.

~1 Citing
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56. A new era in the treatment of eractile dysfunction
By Padma-Nathan H

9), 84(5B), 18N-23N, Language: English, Database: MEDLINE

The recent introduction of sildenafil has revolutionized the treatment of erectile dysfunction (ED). The availability of
sildenafil, the first effective oral agent for ED, has also expanded the field of sexual healthcare to include general and
primary care practitioners and other nonurology specialists. A new process-of-care algorithm has been developed to
facilitate the evaluation and treatment of ED in these nonurology settings. Sildenafil has been demonstrated to be safe
and effective in randomized, double-blind, placebo-controlled trials involving >3,000 men ages 19-87 years. Sildenafil
is effective across a broad range of etiologies including diabetes. For patients in whom first-line treatment with
sildenafil fails or ceases to be effective, second-line interventions with intracavernosal self-injection therapy or
transurethral alprostadil may be |nd|cated In addition to sildenafil, other oral agents such as oral phentolamine and
rphine are now in cli nd velopment include second-generation

pl 6 : :, eRdsth glizl! , and agents that offer specific molecular targeting.
Clinical studies are also being planned to examine the efficacy of combination oral drug regimens for ED.
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1. Methods and compaositions for treating peripheral vascular disease using phosphodiesterase type 5 inhibitors and nitric
oxide donors

By Frangakis, Crist J.; Leighton, Harry J.

From PCT int. Appl. (2011), WO 2011075655 A1 20110623, Language: English, Database: CAPLUS
The invention features a method of treating a peripheral vascular disease or a condition assocd. with a peripheral
vascular disease by administering to a subject an effective amt. of at least one phosphodiesterase type 5 inhibitor and at
least one nitric oxide donor. The invention also features compns. formulated for topical or oral administration including at
least one phosphodiesterase type 5 inhibitor, at least one nitric oxide donor, and a pharmaceutically acceptable carrier,
as well as kits including these compns. These methods, compns., and kits can optionally include other therapeutic
agents.
~0 Citings
Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

2. Pharmaceutical compositions for reducing alcohol-induced dose dumping

By Roy, Sunilendu Bhushan; Kulkarni, Sushrut Krishnaji; Panchal, Maulik Kiritkumar; Shah, Kartik Yogeshkumar
From PCT int. Appl. (20411), WO 2011038768 A2 20110407, Language: English, Database: CAPLUS

A pharmaceutical compn. is disclosed. The compn. comprises a core comprising an active substance or a salt thereof; a
sepg. layer comprising at least one sugar; and a functional layer comprising at least one pharmaceutically acceptable
polymer, wherein the compn. is resistant to dose dumping in presence of alc.

~0 Citings
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3. Efficacy of §
cross-over tria

# in secondary Raynaud’s phenomenon rasistant to vasodilator therapy: a double-blind randomized

By Shenoy, Padmanabha D.; Kumar, Sudeep; Jha, Lalan K.; Choudhary, Sunil K.; Singh, Uttam; Misra, Ramnath;
Agarwal, Vikas

From Rheumatology {Oxford, United Kingdem} {2010}, 49(12), 2420-2428. Language: English, Database: CAPLUS,
DOI:10.1093/rheumatology/keq291

Objective. To evaluate the efficacy of #&dalafit as add-on therapy in secondary RP resistant to vasodilators. Methods.
Patients with scleroderma and MCTD havmg four or more RP attacks per wk despite being on vasodilators were
tafit (20 mg) on alternate days as add-on therapy to their current

vasodilators for 6 wk. After a 7-day washo atlents were crossed over to the other arm. Primary endpoints were
improvement in the daily frequency and duration of RP episodes and RP condition score (RCS). Secondary outcome
measures were healing of existing and appearance of new digital ulcers (DUs) and improvement in scleroderma-specific
HAQ (SHAQ), quality of life (QoL), flow-mediated dilatation (FMD), patient and physician global assessment. Results.
Twenty-four of 25 recruited patients completed the stu AII the patients were receiving calcium channel blockers and in
addn. 18 were receiving other vasodilators. During & i
mean daily duration of RP and mean daily RCS were obsd as compared with baseline and placebo. All the 24 digital
lesions healed during {adalafit therapy as compared with 3/13 during the placebo treatment (P < 0.0001). One new DU
was reported during therapy vs 13 during placebo therapy (P = 0.0005). QoL, SHAQ, FMD, patient and
physician global assessment significantly improved while on $84i&ff. No serious adverse event was obsd. Conclusion.

f as add-on therapy improves symptoms of RP, heals and prevents new DUs and improves QoL in patients with
t secondary RP. Trial Registration. Clinicaltrials. gov, http://clinicaltrials.gov/, identifier: NCT00626665.
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4. Surface topographies for non-toxic bioadhesion control
By Brennan, Anthony B.; Long, Christopher James; Bagan, Joseph W.; Schumacher, James Frederick; Spiecker, Mark

M.
From U.S. Pat. Appi. Publ. (2010}, US 20100226943 A1 20100809, Language: English, Database: CAPLUS

The invention relates to articles and related devices and systems having surface topog. and/or surface elastic properties
for providing non-toxic bioadhesion control. An article includes a first plurality of spaced features arranged in a plurality
of groupings including repeat units. The spaced features within a grouping are spaced apart at an av. distance of about
1 nm to about 500 um, each feature having a surface that is substantially parallel to a surface on a neighboring feature
sepd. from its neighboring feature. The groupings of features are arranged with respect to one another so as to define a
tortuous pathway. The plurality of spaced features provide the article with an engineered roughness index of about 5 to
about 20.
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5. Insulin therapies for the treatment of diabetes and other disorders

By Geho, Blair W.; Lau, John R.
From PCT int. Appl. (2010), WO 2010080876 A1 20100715, Language: English, Database: CAPLUS

The present invention includes a pharmaceutical compn. comprising HDV insulin, i.e., insulin assocd. with a compn. that
enables targeted delivery of insulin to hepatocyte, or oral HDV insulin, and one or more addnl. therapeutic agents useful
for the treatment of diabetes and diabetes related ailments. Thus, the lipid construct was prepd. by mixing 1,2-distearoyl-
sh-glycero-3-phosphocholine, cholesterol, dihexadecyl phosphate, and a targeting agent in chloroform/methanol at about
71.2,94,18.2, and 1.2 wt.%, resp., the solvent was subsequently evapd., sodium phosphate (monobasic-dibasic) buffer
(pH 7.0) was added to hydrate the lipids, and the hydrated mixt. was microfluidized. The lipid construct in NaH2PO4-
NaOH buffer (pH 7.3) was then loaded with insulin soln. in the same buffer resulting in HDV insulin (insulin concn. was
0.437 mM and a buffer concn. was 27.45 mM NaH2P0O4-NaOH buffer). The constituents of oral HDV insulin were
formed when at least one lipid component and optional targeting agent were homogenized in an aq. media via
microfluidization or other process involving cavitation.

~1 Citing
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6. Methods and compositions for delivery of medicaments to the lungs

By Guarnieri, Frank
From PCT int. Appl. (2040}, WO 2010068754 A2 20100617, Language: English, Database: CAPLUS

The disclosure provides a drug compn. formulated for inhalation comprising a conjugate of a surface active agent and a
pulmonary active drug. The surface active agent has an affinity for the human alveolar/gas interface and comprises at
least a portion of a mammalian lung surfactant of a mimic thereof. The disclosure also provides a method of treating a
subject suffering from or at risk of suffering from a lung disease comprising administering to the subject a conjugate
comprising a drug for lung treatment and a surface active agent by inhalation in an amt. effective to induce a drug effect
in the lungs.

~1 Citing
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7. improved nanoparticulate compositions of poorly soluble compounds

No Inventor data available

From Eur. Pat. Appi. {2010}, EP 2172193 A1 20100407, Language: English, Database: CAPLUS

The present invention relates to a method for the prodn. of a hanoparticulate pharmaceutical compn. The method
comprises the steps of (a) suspending in water a poorly sol. active ingredient without the presence of a detergent, (b)
mech. treating said suspension to obtain particles comprising the active ingredient with an effective av. size of less than
about 5000 nm, (c) contacting said active ingredient or suspension with a first polyelectrolyte during and/or before mech.
treating, (d) optionally contacting said suspension with a one or more second or further polyelectrolytes during, before
and/or after mech. treating, (e) optionally drying said suspension. The invention also pertains to the pharmaceutical
compns. obtained by the method of the invention. Thus, nanoparticular suspension was prepd. of candesartan cilexetil
exclusively stabilized by oppositely charged methacrylate polyelectrolytes: Eudragit E, a cationic polymer with
dimethylaminoethyl methacrylate as a functional group, and Eudragit S, an anionic polymer with methacrylic acid as a
functional group, were incorporated into the drug suspension during the mech. treatment for size redn.; candesartan
cilexetil is a selective AT1 subtype angiotensin Il receptor &i f, practically insol. in water, indicated for the
treatment of hypertension; a slightly acidic ag. soln. of 1 % Eudragit E was prepd. in water with a pH of 4; an alk. aq.
soln. of 1 % Eudragit S was prepd. in water with a pH of 8; 150 mg of candesartan cilexetil were mixed with 3 mL of the 1
% Eudragit E soln. and milled with 2.5 mm zirconium oxide beads for 20 min at 800 rpm; the beads were changed by 0.5
mm zirconium oxide beads and milling was continued for addnl. 20 min at 800 rpm while 3 mL of the 1 % Eudragit S soln.
were incorporated into the system; the resulting dispersion was stable when was added to 0.1 N HCI or to phosphate
buffer soln. pH 7.4, and when stored at room temp.; the av. particle size was 275.5 nm and the particles displayed a neg.
zeta potential of 28.1 mV.
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3. improved nanoparticulate compositions of poorly soluble compounds

By Gonzales Ferreiro, Maria; Dunmann, Christoph; Kroehne, Lutz; Voigt, Andreas
From PCT int. Appl. (2010), WO 2010037566 A1 20100408, Language: English, Database: CAPLUS

The present invention relates to a method for the prodn. of a nanoparticulate pharmaceutical compn. The method
comprises the steps of (a) suspending in water a poorly sol. active ingredient without the presence of a detergent, (b)
mech. treating said suspension to obtain particles comprising the active ingredient with an effective av. size of less than
about 5000 nm, (c) contacting said active ingredient or suspension with a first polyelectrolyte during and/or before mech.
treating, (d) optionally contacting said suspension with a one or more second or further polyelectrolytes during, before
and/or after mech. treating, (e) optionally drying said suspension. The invention also pertains to the pharmaceutical
compns. obtained by the method of the invention. Thus, nanoparticular suspension was prepd. of candesartan cilexetil
exclusively stabilized by oppositely charged methacrylate polyelectrolytes: Eudragit E, a cationic polymer with
dimethylaminoethyl methacrylate as a functional group, and Eudragit S, an anionic polymer with methacrylic acid as a
functional group, were incorporated into the drug suspension during the mech. treatment for size redn.; candesartan
cilexetil is a selective AT1 subtype angiotensin Il receptor & practically insol. in water, indicated for the
treatment of hypertension; a slightly acidic aq. soln. of 1 % Eudragit E was prepd. in water with a pH of 4; an alk. aq.
soln. of 1 % Eudragit S was prepd. in water with a pH of 8; 150 mg of candesartan cilexetil were mixed with 3 mL of the 1
% Eudragit E soln. and milled with 2.5 mm zirconium oxide beads for 20 min at 800 rpm; the beads were changed by 0.5
mm zirconium oxide beads and milling was continued for addnl. 20 min at 800 rpm while 3 mL of the 1 % Eudragit S soln.
were incorporated into the system; the resulting dispersion was stable when was added to 0.1 N HCI or to phosphate
buffer soln. pH 7.4, and when stored at room temp.; the av. particle size was 275.5 nm and the particles displayed a neg.
zeta potential of 28.1 mV.
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9. Combined pharmacesutical composition for treating urogenital system infaction

By Xu, Jie
From Faming Zhuanii Shenging (2010), CN 101664555 A 20100310, Language: Chinese, Database: CAPLUS

The title compn. comprises pharmaceutically valid combination of: (1) anti-infective agents, their precursors,
pharmaceutically acceptable salt for treating urogenital system infection, urinary tract infection and prostatitis, and
pharmaceutically acceptable carrier or thinner, (2) drugs for tre: n of urinary tract and prostatitis, such as drug
for treating bladder irritation (for example, muscarinic receptor £ , drug for treating irritation of prostate (for
example, o-adrenergic receptor & 5-a-reductase inhibitor, phosphodlesterase (PDE-5) , their
precursors, or pharmaceutically acceptable salt), and pharmaceutlcally acceptable carrier or thinner, and/or (3)
analgesics or anesthetics for treating pain and irritation of bladder and prostatitis, such as analgesic agents, anesthetic,
their precursors, pharmaceutically acceptable salt, and pharmaceutically acceptable carrier or thinner. The invention
also relates to a method for treating urogenital system infection, urinary tract infection and prostatitis for mammal
including human.
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10. Pressure sensitive solid pharmaceutical dosage form

By Darmuzey, Olivia; MacLeod, Graeme; Cengic, Dzenana
From U.8. Pat. Appl. Publ. (2008), US 20080311162 A1 20081218, Language: English, Database: CAPLUS

A solid form comprising at least one film enrobing a compacted fill material comprising a pressure sensitive
multiparticulate and at least one cushioning agent, in which the multiparticulate and/or the cushioning agent comprises at
least one active material, having low friability and wherein the compacted fill material has a d. of at least 0.5 g/mL based
on the total solid vol. of the solid form and a tensile strength of less than 0.9 MPa.
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11. Tablet dosage form comprising enteric polymer

By Jain, Girish Kumar; Gundu, Ramakant; Dabre, Rahul
From PCT int. Appl. (2008), WO 2008146178 A2 20081204, Language: English, Database: CAPLUS
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The present invention relates to novel tablet dosage forms and methods of prepg. these forms, which can be used for
different classes of pharmaceutical active ingredients posing stability issues in a single unit system. The dosage form
includes a first layer, which includes a tablet of one or more active pharmaceutical ingredients, which is inlayed in the first
layer along with other pharmaceutically acceptable excipients, and a second layer that includes one or more active
pharmaceutical ingredients optionally with other pharmaceutically acceptable excipients.
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12. Solid pharmacsutical dosage forms
By Cengic, Dzenana; Darmuzey, Olivia; MaCleod, Graeme
From U.S. Pat. Appl. Publ. (2008), US 20080286343 A1 20081120, Language: English, Database: CAPLUS

A solid form comprising at least one film enrobing a compacted fill material having at least one active material contained
in a matrix and having low friability, a d. of at least 0.5 g/mL based on the total solid vol. of the solid form and a tensile
strength less than 0.9 MPa and which exhibits a controlled release profile for release of the active material. Zero order
release may be achieved. A compacted tablet contg. 60% theophylline and 40% Methocel K15M was prepd.
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13. Solid pharmaceutical dosage forms

By Darmuzey, Olivia; MacLeod, Graeme; Cengic, Dzenana; Stokes, Kevin M.
From U.S. Pat. Appi. Publ. (2008}, US 20080286344 A1 20081120, Language: English, Database: CAPLUS

A solid form comprising at least one film enrobing a compacted fill material wherein: the compacted fill material
comprises at least one active material; (ii) the solid form shows a wt. loss that is less than 1% during a 30 min USP
friability test USP (USP) 29 Test No. 1216 (page 3046); (iii) the compacted fill material has a d. of at least 0.5 g/mL
based on the total solid vol. of the solid form and a tensile strength of less than 0.9 MPa; and (iv) the compacted fill
material is present in the solid form in at least a first zone and a second zone and the active material is present in at least
one of the zones. The powder fill was layered with the following materials: a 10 mg dose of pure ibuprofen entrapped
between a top bulking layer of 150 mg of Avicel PH200 and a bottom bulking layer of 150 mg of Avicel PH200.
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14. Solid pharmaceutical dosage form

By Darmuzey, Olivia; Macleod, Graeme; Cengic, Dzenana; Stokes, Kevin M.
From PCT int. Appl. (2008), WO 2008140461 A1 20081120, Language: English, Database: CAPLUS

A solid form comprising at least one film enrobing a compacted fill material wherein: (1) said compacted fill material
comprises at least one active material; (2) said solid form shows a wt. loss that is less than 1% during a 30 min USP
friability test USP 29 Test No. 1216 (page 3046); (3) said compacted fill material has a d. of at least 0.5 g/mL based on
the total solid vol. of the solid form and a tensile strength of less than 0.9 MPa; and (4) said compacted fill material is
present in said solid form in at least a first zone and a second zone and said active material is present in at least one of
said zones.
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15. Pressure sensitive solid pharmaceutical dosage form

By Darmuzey, Olivia; Macleod, Graeme; Cengic, Dzenana
From PCT int. Appl. (2008), WO 2008140458 A1 20081120, Language: English, Database: CAPLUS

A solid form comprising at least one film enrobing a compacted fill material comprising a pressure sensitive
multiparticulate and at least one cushioning agent, in which the multiparticulate and/or the cushioning agent comprises at
least one active material, having low friability and wherein the compacted fill material has a d. of at least 0.5 g/mL based
on the total solid vol. of the solid form and a tensile strength of less than 0.9 MPa.
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16. Preparation of fluorinated #

erivatives optionally further substituted with desuterium and carbon-13 as
phosphodissterase-5 (PDES) inhibitors.

By Tung, Roger
From U.S. Pat. Appl. Publ. (2007}, US 20073191381 A1 20070816, Language: English, Database: CAPLUS

Title compds. (I; X1 =X2=F, or X1 =D and X2 = H, D; each Y variable = D, H; each C atom is optionally 13C; the H
attached to the indole N is optionally replaced by D), were prepd. Thus, tryptophan Me ester hydrochloride in CH2CI2 at
0° was treated with Et3N, 2,2-dideuterobenzo[d][1,3]dioxole-5-carboxaldehyde (prepn. given), 4A mol. sieves, and
CF3CO2H followed by stirring for 5 days at room temp. to give Me (1R,3R)-1-(2,2-dideuterobenzo[d]dioxol-3-yl)-2,3,4,9-
tetrahydro-1H-pyrido[3,4-b]indole-3-carboxylate. The latter was treated with chloroacetyl chloride and Et3N in CH2CI2 at
0° to give a residue which was stirred with MeNH2 to give (6R,12aR)-6-(2,2-dideuterobenzo[d]-1,3-dioxol-5-yl)-2-methyI-
1,2,3,4,6,7,12,12a-octahydropyrazino[1',2":1,6]pyrido[3,4-b]indole-1,4-dione. | showed reduced cytochrome-mediated
oxidn.
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17. Compositions containing (S)-bethanechol and their use in the treatment of insulin resistance, type 2 diabstes,
glucose intolerance and related disorders

By Williams, Mark

From PCT int. Appl. (2007), WO 2007082381 A1 20070726, Language: English, Database: CAPLUS
The present invention provides pharmaceutical compns. comprising (S)-bethanechol or a pharmaceutically acceptable
salt thereof, a pharmaceutically acceptable carrier and optionally at least one diabetes drug. The use of said compn. in

the treatment of insulin resistance, type 2 diabetes, impaired glucose tolerance and related disorders is also provided.
The invention also provides for a kit comprising the pharmaceutical compns. and instructions for its use.

~0 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.
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By Mastrell, Carl Erik Johan; Suesserman, Michael Allen
From PCT int. Appl. (2007}, WO 2007072168 A2 20070628, Language: English Database: CAPLUS

treatment of lower urinary tract symptoms (LUTS), such as urgency, frequency, nocturia and urge |ncont|nence. A
method of treatment of LUTS comprises simultaneous, sep., or sequential administration of a PED5 inhibitor and a

§t, oxybutynin (3.18 mg/kg)
produced a ¢ ncrease in micturition pressure, whereas the PED5 inhibitor, 3 4-ethylpiperazin-1-
ylsulfonyl)-2- n-propoxyphenyl]—1—(pyridin—2—y|)methyl—1,6—dihydro—7H-pyrazoIo[4, pyrimidin-7-one (I, 0.11 mg/kg and
0.32 mg/kg) produced a small redn. in micturition pressure in guinea pigs. The combination of oxybutynin (3.18 mg/kg)
plus 1 (0.32 mg/kg) produced a greater redn. in micturition pressure than obsd. with | (0.32 mg/kg) alone. These data
appear to imply a synergistic effect of oxybutynin and the e of | tested on micturition pressure. Also, an
immediate-release tablet contg. fesoterodine (muscarinic ) and 5-[2-ethoxy-5-(4-ethylpiperazine-1-
sulfonyl)pyridin-3-yl]-3-gthiyi-2-(2-methoxyethyl)-2,6-dihydropyrazolo[4,3-d]pyrimidin-7-one (PEDS inhibitor) were prepd.
comprising (i) a core contg. fesoterodine hydrogen fumarate 2.0 mg, 5-[2-ethoxy-5-(4-ethylpiperazine-1-sulfonyl)pyridin-
3-yl]-3-ethyl-2-(2-methoxyethyl)-2,6-dihydropyrazolo[4,3-d]pyrimidin-7-one besylate 5.0 mg, microcryst. cellulose 53.4
mg, calc m hydrogen phosphate dlhydrate 18.0 mg, sodium starch glycollate 6.0 mg, magnesium stearate 0.4 mg, and
colloidal silica 0.2 mg, and (ii) a coating contg. methylhydroxypropyl cellulose 1.5 mg, microcryst. cellulose 0.3 mg,
stearic acid 0.6 mg, and titanium dioxide E 171 0.6 mg.
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~5 Citings
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19. New pharmaceutical compaositions based on anticholinergics and PDE 5-inhibifors

By Pieper, Michael, P.
From PCT int. Appl. (2006), WO 2006094924 A2 20060914, Language: English, Database: CAPLUS

The present invention relates to novel pharmaceutical compns. based on anticholinergics and PDE 5-inhibitors,
processes for prepg. them and their use in the treatment of pulmonary hypertension. Thus an inhalable powder
contained (ug/capsule): tiotropium bromide monohydrate11.25; tagdalafil 5000; lactose 4988.75.

~1 Citing

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

20. Preparation of spiro{cyclohexane-1 4'-guinazoline] derivatives for use as PDEY inhibitors for the treatment of
neuropathic pain

By Cox, Peter; Kinloch, Ross Anderson; Maw, Graham Nigel
From PCT int. Appl. (2008}, WO 2006092691 A1 20060908, Language: English, Database: CAPLUS

Compds. I-lll [Ring B = (un)substituted six-membered aryl or heteroaryl ring; Ring A = (un)substituted spirocycle or
spiroheterocycle; X = O or NH, NNH2, etc.; Y = O, S, NH, etc.; Z= CHNO2, O, S, etc.; Z1 = H, Me, NHZ2, etc.] are
disclosed as phosphodiesterase 7 (PDE7) inhibitors for use in the manuf. of a medicament for the treatment of
neuropathic pain and to a method of treating neuropathic pain using an inhibitor of PDE7. Methods for prepg. title
compds. are given. Thus, e.g., IV was prepd. by substitution of trans-3-[(benzyloxy)methyl]cyclobutyl p-toluenesulfonate
(prepn. given) with 8'-chloro-5'-hydroxy-1'H-spiro[cyclohexane-1,4'-quinazolin]-2'(3'H)-one followed by deprotection and
oxidn. In PDE7A inhibition assays, IV demonstrated a Ki value of 1.9 (nM).
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24, Drugs containing carbonyl compaounds and their use for the prophylaxis and/or therapy of thromboembolic ilinesses

By Cezanne, Bertram; Dorsch, Dieter; Mederski, Werner; Tsaklakidis, Christos; Gleitz, Johannes
From Ger. Offen. (2008), DE 102004045796 A1 20060323, Language: German, Database: CAPLUS

Use of heterocyclic carbonyl compds. | [R1, R2 = H, :0,,halogen, A, C=CH, OR3,N(R3)2, NO2, CN, N3, CO2R3,
CON(RS3)2, [C(R4)2]n-Ar, [C(R4)2]n-heterocyclyl, [C(R4)2]n-cycloalkyl, OC(:O)R3, OC(:0)N(R3)2, NR3COA, NR3SO2A;
R1R2 = bi- or spirocyclic 3- to 7-membered carbocycle or heterocycle (contg. 0 -3 N, O, or S); R3 = H, A, CH2C=CH,
CH2CH(OH)CH20H, CH2CH(OH)CH2NH2, CH2CH(OH)CH2-heterocycle, [C(R4)2]n-Ar, [C(R4)2]n-heterocyclyl,
[C(R4)2]n-cycloalkyl, [C(R4)2]n-CO2A, [C(R4)2]nN(R4)2; R4 = H, A; EW = 3- to 7-membered carbocycle or heterocycle
(contg. 0 -3 N, O, or S); W =N, CR3, sp2-C; D = mono- or binuclear, (un)substituted arom. carbocycle or heterocycle
(contg. 0-3 N, O, or S); G = [C(R4)2]n, [C(R4)2]n-NR3, [C(R4)2]n0O, [C(R4)2]nS, [CR4:CR4]n; X =
[C(R4)2]nCONRS3[C(R4)2]n, [C(R4)2]nNR3CO[C(R4)2]n, [C(R4)2]nNR3[C(R4)2]n, [C(R4)2]nO[C(R4)2]n,
[C(R4)2]nC(:0)[C(R4)2]n, [C(R4)2]nCO2[C(R4)2]n; Y = alkylene, cycloalkylene, heterodiyl, aryldiyl; T = mono- or
binuclear, (un)substituted arom. carbocycle or heterocycle (contg. 0 - 3 N, O, or S); A = (un)branched C1-10-alkyl
(optionally contg., O, S or CH:CH in the chain and replacing 1 - 7 H with F); n =0 - 2; 0 = 1 - 3], their derivs., solvates,
salts and stereoisomers, for the prophylaxis and/or therapy of thromboembolic illnesses. Thus, proline deriv. Il was
prepd. from N-Boc-D-proline via amidation with 4-(4-aminophenyl)morpholin-3-one in DMF contg. 1-hydroxybenzotriazole
hydrate, N-{3-(dimethylamino)propyl]-N'-ethylcarbodiimide hydrochloride and N-methylmorpholine, N-deprotection with
aq. HClin dioxane and carbamylation with 4-CIC6H4NCO in CH2CI2 contg. Et3N. The receptor binding activity of Il was
detd. [IC50 = 1.8 x 10-8 M vs. FXa; IC50 = 2.3 x 10-8 M vs. TF/FVlia].

UNITED THERAPEUTICS CORP., EX1002, page 281
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



SciFinder® Page 8

e

B

IT

~6 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

22. Vasoactive kit and compositions comprising emoilients and polymeric additive

By Friedman, Doron; Besonov, Alex; Tamarkin, Dov; Eini, Meir
From U.S. Pat. Appl. Publ. (2005}, US 20050271596 A1 20051208, Language: English, Database: CAPLUS

The present invention relates to a therapeutic kit to provide an effective dosage of a vasoactive agent, including an
aerosol packaging assembly with a container accommodating a pressurized product; and an outlet capable of releasing
the pressurized product as a foam. The pressurized product comprises a foamable compn. including: a vasoactive
agent; a carrier selected from the group consisting of a hydrophobic org. carrier, an org. polar solvent, an emollient and
mixts. thereof at 2-50% by wt., a surfactant, 0.01-5% by wt. of at least 1 polymeric additive selected from the group
consisting of a bioadhesive agent, a gelling agent, a film forming agent and a phase change agent, water; and liquefied
or compressed gas propellant at a concn. of 3-25% by wt. of the total compn.

~6 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

23. Drug combinations for treating metabolic disorders
By Lautt, Wayne W.
From PCT int. Appl. {2005), WO 2005112049 A1 20051201, Language: English, Database: CAPLUS

The invention provides pharmaceutical compns. comprising: (a) a modulator of hepatic parasympathetic tone, (b) at least
one diabetes drug, and (c) a pharmaceutically acceptable carrier. A method for the treatment and/or prevention of insulin
resistance, type 2 diabetes, impaired glucose intolerance, and other assocd. disorders with the above pharmaceutical
compn. The invention also provides for a kit comprising the pharmaceutical compn. and instructions for its use.

~1 Citing

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.
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24 Use of of hepatic sympathetic nerve activity

By Lautt, Wilfred Wayne
From PCT int. Appl. (2005), WO 2005025570 A1 20050324, Language: English, Database: CAPLUS

The invention provides pharmaceutical compns. comprising zle] of hepatic sympathetic activity and methods for
using said pharmaceutical compns. for the treatment of hyperglycemia, hyperinsulinemia, hyperlipidemia,
hypertriglyceridemia, diabetes, insulin resistance, impaired glucose metab., conditions of impaired glucose tolerance,
conditions of impaired fasting plasma glucose, obesity, diabetic retinopathy, diabetic nephropathy, glomerulosclerosis,
diabetic neuropathy, syndrome X, renal failure, sexual dysfunction, chronic stress, and anxiety.

~1 Citing

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

25. Therapeutic combinations comprising phosphodiesterase inhibifors and vasopressin receptor §
treatment of dysmenorrhea

% Tor the

By Bictash, Magda Nabil; Russell, Rachel Jane; Van der Graaf, Pieter Hadewijn; Wayman, Christopher Peter
From PCT int. Appl. (2004}, WO 2004108138 A1 20041216, Language: English, Database: CAPLUS

Use of a phosphodiesterase inhibitor and a vasopressin & st in the manuf. of a medicament for the treatment of
dysmenorrhea is claimed. Thus, a soln. of 4-chloro-2-[[[5-(3,4,5,6-tetrahydro-2H-[1,2'|bipyridin-4-yl)-[1,3 /4loxadiazol-2-
yImethyl]amlno]methyl]phenylamlne (prepn. given) was heated with toluene-4-sulfonic acid at 140° for 18 h to give
cyclization product, which in CH2CI2 was treated with aq. H2CO and then with Na(AcO)3BH to give 8-chloro-5-methyl-1-
(3,4,5,6-tetrahydro-2H-[1,2']bipyridin-4-yl)-5,6-dihydro-4H-2,3,5,10b-tetraazabenzo[e]azulene trihydrochloride. A
synergistic effect of a PDE5 inhibitor and a V1A on AVP induced and basal contractile tone in human
myometrium was demonstrated.

~1 Citing

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

26. Use of a phosphodiesterase V inhibitor for the prophylaxis and/or treatment of portal hypertension

By Kreisel, Wolfgang
From PCT int. Appl. (2004), WO 2004108062 A2 20041216, Language: German, Database: CAPLUS

The invention discloses a medicament for the prophylaxis and/or treatment of diseases or complications assocd. with
portal hypertension, esp. hemorrhagic complications. The invention uses a phosphodiesterase V inhibitor, e.g. sildenafil.

~2 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

27. Preparation of cyclopenty! giutaramide derivs. as neutral endopeptidase inhibitors

By Dack, Kevin Neil; Owen, Dafydd Rhys; Watson, Christine Anne Louise
From PCT int. Appl. (2004}, WO 2004058787 A1 20040708, Language: English, Database: CAPLUS

The title compds. | [R1 = C1-CBalkyl, C1-C6alkoxyC1-C3alkyl, or C1-C6alkoxyC1-C6alkoxyC1-C3alkyl; R2 = H or C1-
C6alkyl; L = an arom. heterocyclic ring, optionally substituted with C1-C6alkyl or halo; R3 = C1-C6alkyl optionally
substituted by halo, alkoxy, haloalkoxy, alkylthio, haloalkylthio or nitrile group, or R3 is Ph or arom. heterocyclyl each of
which may be independently substituted by one or more alkyl, halo, haloalkyl, alkoxy, haloalkoxy, alkylthio, haloalkylthio
or nitrile group; R4, R5 = either both hydrogen, or one of R4 and RS is hydrogen and the other is a biolabile ester; p = 0-
2; and g = 1 or 2] were prepd. as neutral endopephdase inhibitors for the treatment of cardlovascular disorders or related
(prepn. g|ven) and 1- [(2S) -(tert- butoxycarbonyl) 4 methoxybutyl]cyclopentanecarboxyllc acid ylelded (28)-2-{1-[(1S)-1-
Ethoxycarbonyl-2-(4-methyl-5-phenyl-oxazol-2-yl)}-ethylcarbamoyl]-cyclopentylmethyl}-4-methoxy-butyric acid tert Bu
ester, which when treated with trifluoroacetic acid furnished compd. Il. The prepd. compds. are potent inhibitors of
neutral endopeptidase.
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28. Use of acetyicholine esterase &

By Lautt, Wayne W.
From PCT int. Appl. (2003), WO 2003061648 A1 20030731, Language: English, Database: CAPLUS

A method is provided for reducing insulin resistance in a mammalian subject, comprising administering a suitable
acetylcholine esterase i 1.

~1 Citing

: to freat insulin resisiance

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

29. Use of phosphodiesterase

By Lautt, Wayne W.; Macedo, Paula
From PCT inf. Appl. (2003), WO 2003061638 A2 20030731, Language: English, Database: CAPLUS

There is provided the use of a phosphodiesterase st to reduce insulin resistance, and to amplify the effect of
nitric oxide on skeletal muscle insulin-mediated glu ake in a mammal. In some |nstances the &
targeted to the liver. In some instances, the insulin resistance is hepatic insulin sensitizing substance (
insulin resistance.

~2 Citings

% to treat insulin resistance
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30. Preparation of polyeyclic guanine derivative phosphodiesterase V inhibitors

By Asberom, Theodros; Clader, John W.; Hu, Yueqing; Pissarnitski, Dmitri A.; Stamford, Andrew W.; Xu, Ruo
From PCT int. Appl. (2003), WO 2003042216 A1 20030522, Language: English, Database: CAPLUS

Title compds. | [q = 0-2; R1, R3-6 = H, alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl; R2 = H, halo, alkyl, alkoxy, etc.;
Y = alkyl, aryl] are prepd. For instance, 4-amino-1-benzyl-5-(ethoxycarbonyl)imidazole (prepn. given) is treated with
ethylisocyanate (o-xylene, reflux, 16 h), the resulting product cyclized (MeOH, NaOMe, reflux, 4 h), subsequently treated
with POCI3 and the product used to alkylate (R)-2-amino-3-phenylpropanol (NMP, 130°, 12 h) which provides II. Il is
treated with MsClI (Et3N), debenzylated (MeOH, NH40O2CH, Pd(OH)2/C, reflux, 3 h), brominated (HOAc, NaOAc, Br2),
alkylated with 3-chloro-4-methoxybenzyl bromide (DMF, K2CO3) and treated with NaOEt (DMF/EtOH) to afford III. 1l
has IC50 < 4.1 nM for PDE V and IC50 > 300 nM for PDE VI. | are useful for treating sexual dysfunction.
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31. Preparation of cyclopentyi-substituted glutaric acid monoamides as neutral endopeptidase inhibitors for treating
female sexual arousal disorder and related conditions

By Challenger, Stephen; Cook, Andrew Simon; Gillmore, Adam Thomas; Middleton, Donald Stuart; Pryde, David
Cameron; Stobie, Alan
From PCT int. Appl. (2002), WO 2002079143 A1 20021010, Language: English, Database: CAPLUS
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The invention relates to cyclopentyl-substituted glutaric acid monoamides (shown as I; e.g. (2S)-2-[[1-[[[3-(4-
chlorophenyl)propyllamino]carbonyllcyclopentylimethyl]-4-methoxybutanoic acid), inhibition of neutral endopeptidase
(NEP) enzyme, methods of prepn. and uses, e.g. treating female sexual arousal disorder. In |, R1 is optionally
substituted C1-6alkyl, carbocyclyl, heterocyclyl, H, C1-6alkoxy, amino, or sulfonylamino. X is the linkage -(CH2)n- or -
(CH2)q-O- (wherein Y is attached to the O); wherein one or more H atoms in linkage X may be replaced independently
by C1-4alkoxy; hydroxy; hydroxyC1-3alkyl; C3-7cycloalkyl; carbocyclyl; heterocyclyl; or by C1-4alkyl optionally
substituted by one or more fluoro or Ph groups; nis 3-7; and q is 2-6; and Y is optionally substituted Ph or pyridyl. One
process for prepg. | involves reacting Il (Prot = protecting group) with Y-X-NH2 to give protected I, which is then
deprotected and later optionally converted to a salt; other methods involve asym. hydrogenation of an alkene precursor
to Il. More than 100 example prepns. of intermediates and claimed compds. are included; most of the claimed compds.
are N-phenpropyl amides. IC50 values against neutral endopeptidase and selectivity against neutral endopeptidase vs.
ACE are given for some of the claimed compds.; for example, 3-[1-[[[3-(2,3-dihydrobenzofuran-5-
yl)propyllamino]carbonyl]cyclopentyl]propanoic acid showed an IC50 against NEP of 3 nM and a >300 selectivity against
ACE. Test results for use of (25)-2-[[1-[[[3-(4-chlorophenyl)propyl]Jamino]carbonyl]cyclopentyllmethyl]-4-methoxybutanoic
acid in rabbit models of female sexual arousal response and male erectile response are included.

T oD NH-X-Y -

Fraotd — oD oD OH IT

~9 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

32. Treatment of male sexual dysfunction

By Naylor, Alasdair Mark; Van der Graaf, Pieter Hadewijn; Wayman, Christopher Peter
From PCT int. Appl. (2002), WO 2002003895 A2 20020117, Language: English, Database: CAPLUS

The present invention relates to the use of neutral endopeptidase inhibitors (NEPi) and a combination of NEPi and
phosphodiesterase type (PDES5) inhibitor for the treatment of male sexual dysfunction, in particular MED.

~3 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.
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33. Synthesis of nitrosated and nitrosylated (hetero)eyclic phosphodiesterase inhibitors used in treatment of sexual
dysfunction

By Garvey, David S.; Saenz de Tejada, Inigo; Earl, Richard A.; Khanapure, Subhash P.
From U.5. {2001}, US 6331543 B1 20011218, Language: English, Database: CAPLUS

Compds. |-V, derivs. thereof, and certain substituted Ph and phthalzaine derivs. were claimed [D2 = H, alkyl, D; D = NO,
NO2, alkyl, acyl, phosphoryl, silyl, etc.; A1-3 comprise the other subunits of a 5- or 6-membered monocyclic arom. ring;
R8 = H, (halo)alkyl; p = 1-10; R24 = H, cyclohexyl, piperidinyl, etc., with the proviso that at least one of A1-3, J, or R24
contains T-Q or D; T = bond, O, S(O), amino; Q = NO, NO2; D1 = D or H; R37 = (hetero)aryl; R38 = H, halo, alkyl; G1 =
alkyl, alkenyl or is part of a ring fused to the piperidine moiety of lll; G4 = O, S; R40 = H, alkyl, haloalkyl, halo, etc.; R41 =
alkyl, hydroxyalkyl, alkylcarboxy, etc.; R42 = aryl, alkylaryl, alkyloxyaryl; T1 = alkyl, oxyalkyl, thioalkyl, aminoalkyl]. Two
synthetic examples were provided. E.g., the S-nitroso deriv. of the 3-mercapto-3-methylbutyric acid ester of dipyridamole
(VI) was prepd. in 4 steps from dipyridamole in 3.5% overall yield. VI at doses of 10 and 30 uM was more efficacious in
relaxing phenylephrine-induced tissue contraction than was the known phosphodiesterase inhibitor, dipyridamole. The
present invention describes novel (nitrosated/nitrosylated) phosphodiesterase inhibitors, and compns. contg. at least one
(nitrosated/nitrosylated) phosphodiesterase inhibitor, and, optionally, one or more compds. that donate, transfer or
release NO, elevate endogenous levels of endothelium-derived relaxing factor, stimulate endogenous synthesis of NO, or
is a substrate for nitric oxide synthase and/or one or more vasoactive agents. The present invention also provides
methods for treating or preventing sexual dysfunctions in males and females, for enhancing sexual responses in males
and females, and for treating or preventing diseases induced by the increased metab. of cGMP, such as hypertension,
pulmonary hypertension, etc.
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34. Preparation of piperazinylcarbonylaminomethylcarbonyipiperidines as melanocortin-4 receptor agonists

By Palucki, Brenda L.; Barakat, Khaled J.; Guo, Lianggin; Lai, Yingjie; Nargund, Ravi P.; Park, Min K.; Pollard, Patrick
G.; Sebhat, lyassu K.; Ye, Zhixiong
From PCT int. Appl. (2001}, WO 2001070708 A1 20010927, Language: English, Database: CAPLUS
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Title compds. [I; Q = (substituted) (fused) piperazinyl, morpholinyl, thiomorpholinyl; R1 = H, alkyl, (substituted)
cycloalkyl(alkyl), aryl(alkyl), heteroaryl(alkyl), etc.; X = (substituted) alkyl, cycloalkyl(alkyl), aryl(alkyl), heteroaryl(alkyl),
heterocyclyl(alkyl), cyano(alkyl), aminosulfonyl(alkyl), etc.; Y = H, alkyl, cycloalkyl(alkyl), (substituted) aryl(alkyl),
heterocyclyl(alkyl), heteroaryl(alkyl)], were prepd. as melanocortin-4 receptor (MC-4R) agonists. Thus, capsule
formulations contg. title compd. (I1) were prepd. Representative | activated MC-4R with IC50<1 uM. | are claimed for the
treatment of obesity, diabetes, and sexual dysfunction including erectile dysfunction and female sexual dysfunction.

~27 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

versus solifenacin for persistent storage symptoms after prostate surgery in patients with erectile
a prospective randomized study

By Maselli Guevar; Bergamasco Luca; Silvestri Vanuska; Guala Luana; Pace Gianna; Vicentini Carlo
From International journal of urology : official journal of the Japanese Urological Association (2011), 18(7), 515-20,
Language: English, Database: MEDLINE

OBJECTIVES: The occurrence of residual storage symptoms after surgical relief of bladder outlet obstruction as a
result of benign prostatic enlargement (BPE) underlines the |ntr|cate mechanism involved in lower urinary tract

fit with solifenacin in modifying symptoms and
uroflowmetric parameters in patients with erectile dysfunction (ED) and residual storage symptoms after prostate
surgery. METHODS: From May 2007 to April 2009, we evaluated 68 patients who had undergone prostate surgery at
least 6months earlier, an esented with ED and persistence of storage symptoms. A total of 56 patients were
randomized to receive tadatafil 5Smg (group 1) or solifenacin 5mg (group 2), both given daily for 12weeks. International
Prostate Symptoms Score (IPSS), IPSS Quality of Life, International Index of Erectile Function-5 (IIEF-5) and
uroflowmetry parameters were collected at baseline and after 12weeks of treatment. RESULTS: A total of 26 patients
in group 1 and 25 patients in group 2 completed the study. Each group showed a significant and comparable

in a significant increase of IIEF-5. No statistically significant variations were noted in uroflowmetric parameters in both
groups. CONCLUSIONS: In patients suffering from ED and storage symptoms after surgical treatment for LUTS-BPE,
fil 5mg given once daily for 12weeks provided a comparable improvement in IPSS to solifenacin 5mg given for
the same period of time.

~0 Citings

Copyright © 2012 U.S. National Library of Medicine.

36. Pulmonary artarial hypertension: changing approaches to management

By Sidorenko B A; Preobrazhenskii D V; Batyraliev T A; Belenkov lu N
From Kardiologiia (2011), 51(1), 100-8, Language: Russian, Database: MEDLINE

The review is devoted to different aspects of pulmonary arterial hypertension (PAH); new classification of PAH is
published in 2010. There are idiopathic PAH and PAH associated with other diseases. Current guidelines recommend
to treat PAH only after the verification of diagnosis with right heart catheterization and acute tests with vasodilators.
Patients-reactors should be treated with calcium & S. The foIIowmg drugs related to one of three categones

combined treatment is used usually the combination of bosentan and S|Idenaf|l is used
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By Sanchez O; Humbert M; Sitbon O; Jais X; Simonneau G
From Revue des maladies respiratoires (2010), 27(2), 141-50, Language: French, Database: MEDLINE

INTRODUCTION: A joint Task Force of the ESC and of the ERS has developed guidelines on the diagnosis and
treatment of pulmonary hypertension (PH) to provide updated information on the management of patients with this
condition. STATE OF THE ART: The term pulmonary hypertension (PH) describes a group of devastating and life-
limiting diseases, defined by mean pulmonary artery pressure >25 mmHg at rest. The diagnosis of PH requires a
series of investigations intended to confirm the diagnosis, clarify the clinical group and the specific aetiology and an
algorithm for this is proposed. Several drugs are currently approved to try to correct endothelial dysfunction. They
lead to a significant improvement in the prognosis of patients who are in NYHA functional class Il, lll or IV. The
evaluation of the severity of PH has a pivotal role in the choice of initial treatment and evaluation of the response to
therapy in individual patients. PERSPECTIVE: These guidelines should be widely disseminated and implemented in
order to improve the management of patients with PH. CONCLUSION: These guidelines summarise recent advances
in the understanding and management of PH.
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By Kopa Zsolt; Romics Imre
From Orvosi hetilap (2010), 151(9), 354-7, Language: Hungarian, Database: MEDLINE
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39. Phosphodiesterase type 5 inhibitors in puimonary arterial hypertension

By Montani David; Chaumais Marie-Camille; Savale Laurent; Natali Delphine; Price Laura C; Jais Xavier, Humbert
Marc; Simonneau Gerald; Sitbon Olivier
From Advances in therapy (2009), 26(9), 813-25, Language: English, Database: MEDLINE

Pulmonary arterial hypertension (PAH) is a rare disease characterized by vascular proliferation and remodeling,
resulting in a progressive increase in pulmonary arterial resistance, right heart failure, and death. The pathogenesis of
PAH is multifactorial, with endothelial cell dysfunction playing an integral role. This endothelial dysfunction is
characterized by an overproduction of vasoconstrictors and proliferative factors, such as endothelin-1, and a reduction
of vasodilators and antiproliferative factors, such prostacyclin and nitric oxide. Phosphodiesterase type 5 (PDE-5) is
implicated in this process by inactivating cyclic guanosine monophosphate, the nitric oxide pathway second
messenger. PDE-5 is abundantly expressed in lung tissue, and appears to be upregulated in PAH. Three oral PDE-5
afil,

dysfunction. Experimental studles e shown the beneficial effects of PDE-5 inhibitors on pulmonary vascular
remodeling and vasodilatation, justifying their investigation in PAH. Randomized clinical trials in monotherapy or
combination therapy have been conducted in PAH with sildenafi nd ta il, which are therefore currently the
approved PDE-5 inhibitors in PAH treatment. Sildenafil and ta significantly improve clinical status, exercise
capacity, and hemod f PAH patients. Combination therapy of PDE-5 inhibitors with prostacyclln analogs and
endothelin receptor & s may be helpful in the management of PAH although further studies are needed in this
area. The third PDE-5 inhibitor, vardenafil, is currently being investigated in PAH. Side effects are usually mild and
transient and include headache flushing, nasal congestion, digestive disorders, and myalgia. Mild and moderate renal
or hepatic failure does not signiﬁcantly affect the metabolism of PDE-5 |nh|b|tors whereas coadministration of
bosentan decreases sildenafil and plasma levels. Due to their clinical effectlveness tolerance profile, and
their oral administration, sildenafil a it are two of the recommended first-line theraples for PAH patients in
World Health Organlzatlon functional classes Il or IIl.
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Patients with Eisenmenger syndrome form a small percentage of congenital heart disease patients. The rarity of this
syndrome, combined with its complex pathophysiology, account for the insufficient understanding of the principles
underlying its proper treatment. The main clinical symptoms are: cyanosis due to secondary erythrocytosis, resulting in
increased blood viscosity, iron deficiency anemia (enhanced by unnecessary phlebotomies), blood clotting
disturbances, heart failure and serious supraventricular and ventricular arrhythmias. Recent decades have seen
developments in pulmonary hypertension pathophysiology which have led to the introduction of new groups of drugs:
pros cycline analogs (Epopros reprostinil, Beraprost, llloprost), phosphodiesterase inhibitors (Sildenafil,

), endothelin receptor ¢ 5 (Bosentan, Sitaxantan, Ambrisentan) and nitric oxide. These drugs should
be administered to patients in Ill-IV NYHA class. Despite successful early results, the therapeutic effect on patients
with Eisenmenger syndrome has not been conclusively established. Ourtherapeutlc efforts should be directed mainly
towards preventing complications. As a rule, we should avoid agents with no established therapeutic efficacy and try
to alleviate symptoms without any additional risk, so as not to disrupt the existing clinical balance.
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41. No clinically relevant pharmacokinetic and safely interactions of ambrisentan in combination with
volunteers

By Spence Rebecca; Mandagere Arun; Harrison Brooke; Dufton Christopher; Boinpally Ramesh
From Journal of pharmaceutical sciences (2009), 98(12), 4962-74, Language: English, Database: MEDLINE

t (ERA) approved for the treatment of
pulmonary arterial hyperten3|on (PAH) and ta lisa phosphod|esterase type 5 (PDE-5) inhibitor under
investigation for treatment of PAH. Due to th ntial combination use, the pharmacokinetic (PK) interactions
between these two drugs were assessed in a crossover study in 26 healthy adults. Single-dose PK of ambrisentan (10
mg) and its metabolite, 4-hydroxymethyl ambrlsentan were determined in the absence and presence of multiple doses
of tadaiafi ere evaluated in the absence and presence of
multiple doses of ambrisentan (10 mg QD) In the presence oft ambrisentan maximum plasma concentration
(C(max)) was similar (105.0% [90% CI: 95.9-115.0%]) and systemic exposure (AUC(0-infinity)) was slightly decreased
(87.5% [84.0-91.2%]), compared with ambrisentan alone. Similar changes were observed with 4-hydroxymethyl
ambrisentan. i afit C(max) (100.6% [94.4-107.1%]) and AUC(0-infinity) (100.2% [92.6-108.4%]) showed no
difference in the absence and presence of ambrisentan. The safety profile of the drugs combined was similar to that of
either drug alone. No dose adjustments should be necessary when these drugs are coadministered. These results
are in contrast to previous reports that the sulfonamide-based ERA bosentan can cause marked decreases in the
adatafl.
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42. Pulmonary arterial hypertension: the most devasiating vascular complication of systemic sclerosis

By McLaughlin V; Humbert M; Coghlan G; Nash P; Steen V
From Rheumatology (Oxford, England) (2009), 48 Suppl 3iii25-31, Language: English, Database: MEDLINE

Pulmonary arterial hypertension (PAH) is a devastating vascular complication of a number of CTDs. In patients with
SSc, PAH has a dramatic impact on prognosis and survival and is the single most common cause of disease-related
death.Yearly echocardiographic screening for PAH is recommended in patients with SSc. If suspected, confirmation of
PAH diagnosis by right heart catheterization is necessary. Treatment goals for patients with PAH associated with SSc
(PAH-SSc) aim to slow disease progression and improve quality of life. Some measures used to gauge the effect of
treatment in patients with PAH-SSc remain to be fully validated; the 6-min walk distance, for example, is a simple and
reproducible means of assessing exercise capacity, but there exists a need to understand what constitutes a clinically
relevant change in this specific patient population. Currently, pharmacological intervention in PAH-SSc may target one
or more of three pathophysiological pathways in PAH. The prostacyclin analogue epoprostenol has been shown to
improve exercise capacity and haemodynamics in PAH-SSc patients and similar data are available from smaller
studies on trepostinil and iloprost. The dual endothelin receptor ; { bosentan has been shown to improve
exercise capacity and haemodynamics in PAH-SSc, and similar d: been obtained in small numbers of patients
treated with the endothelin receptor A &
may be addressed by inhibiting phosph
targeted therapies may be beneficial to this patient populatlon

1 h

; S|taxsentan and ambrisentan. Impalred productlon of nitric oxide
iaf
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43. Erectile dysfunction after therapy with metoprolol: the Hawthorne effact

By Cocco G
From Cardiology (2009), 112(3), 174-7, Language: English, Database: MEDLINE

AIMS: It is often assumed that beta-blockers, e.g. metoprolol (METO), induce erectile dysfunction (ED) in men.
However, cardiovascular diseases can also induce ED and there is also the possibility that psychological factors, such
as fear of the disease and side effects of the prescribed drug, may also induce ED. Thus, it is often assumed that
beta-blockers induce ED in a large percentage of men, but this statement is not well validated and the role of the
pharmacologic effect of METO per se on the occurrence of ED is largely unknown. To get an answer we selected 114
men (age 57 +/- 4.7 years) without ED but with newly diagnosed arterial hypertension, and who could be treated with
METO. METHODS: METO (100 mg/day) was given as a retard formulation. The hypertensive men were randomized
into 3 groups. In group 1 patients were fully informed (they knew that the drug was METO and that it might induce
ED). In group 2 patients were partially informed (they knew that the drug was METO, but were not informed that it
might induce ED). In group 3 patients were not informed either about the drug used or about the possible occurrence
of ED. The first phase of the study lasted 60 days. After 60 days the incidence of ED was 32% in group 1, 13% in
group 2, and 8% in group 3 (p < 0.01). All patients with ED entered the second, cross-over, double-blind phase of the
study. METO was continued at unchanged dosage, and ¢ il (20 mg) and a placebo were given to treat ED.
RESULTS: Both treatments were equally effective. CONCLUSION: Prejudice about the possible occurrence, i.e. the
Hawthorne effect, of ED with METO facilitates the occurrence of this side effect in hypertenswe men. Since the

it in reversing this

side effect.
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44. The effects of chronic phosphodiesterase-5 inhibitor use on different organ systems

By Schwarz E R; Kapur V; Rodriguez J; Rastogi S; Rosanio S
From International journal of impotence research (2007), 19(2), 139-48, Language: English, Database: MEDLINE

Phosphodiesterase-5 (PDE-5) inhibitors selectively inhibit PDE-5 enzymes that are present in various tissues like
penile tissue, platelets, vascular, and smooth muscle tissue. The drug's actions on these tissues have lead to the
successful therapeutic use in patients suffering from conditions such as erectile dysfunction (ED) and pulmonary
hypertension. PDE-5 inhibitors (PDE-5i) act on the erectile tissue causing penile smooth muscle relaxation and
vasodilatation leading to penile erection. In addition, in particular when used in conjunction with prostaglandin
inhibitors, PDE-5i cause vasodilatation in pulmonary vasculature hence decreasing both the pulmonary arterial
pressure and resistance. PDE-5i have also shown to mildly decrease blood pressure, increase cardiac index, and
increase coronary blood flow in experimental animals as well as in human studies. The Food and Drug inistration
(FDA) has approved three PDE-5i for the treatment of ED: sildenafil (Viagra), vardenafil (Levitra), and il (Cialis)
and one for pulmonary hypertension: sildenafil (Revatio). These agents are highly selective for PDE-5 enzymes as
compared to other subclasses of PDE enzymes and have the almost identical pharmacological action but slightly
different pharmacokinetics. Only little data exist about long-term use of PDE-5i and their effects on different organ
system. This paper reviews the current information available on chronic PDE-5 inhibitor use.
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BACKGROUND AND SCOPE: Lower urinary tract symptoms (LUTS) related to benign prostatic hyperplasia (BPH),
and sexual dysfunction such as erectile dysfunction (ED), are highly prevalent in men over the age of 50. LUTS and
ED have a negative impact on sexual function and when comorbid, result in reduced quality of life. The goal of this
article is to discuss the relationship between ED and LUTS, describe the diagnostic workup of these disorders, explore
the current treatment options, and examine how treatments may affect this population. Medline (1980-2006),
Cochrane reviews, and the American Urological Association 2006 General Meeting abstracts were searched for
relevant clinical trials and reviews with the terms: benign pro erplasia, lower urinary tract symptoms, erectile
dysfunction, sexual dysfunction, alpha-adrenergic receptor & §, alpha-blockers, 5alpha-reductase inhibitors,
phosphodiesterase type-5 inhibitors, transurethral resection of the prostate, transurethral microwave thermotherapy,
transurethral needle ablation, adverse events, alfuzosin, doxazosin, tamsulosin, terazosin, dutasteride, finasteride,
sildenafil, tadakafi, vardenafil However, because of the volume of Iiterature, this article is not a systematic review.
FINDINGS: hough age is an independent risk factor for both LUTS and ED, studies report that LUTS is also an
independent risk factor for ED. Treatments for LUTS include pharmacologic, minimaIIy invasive, and surgical
therapies. Among pharmacologic options, alpha1-adrenergic receptor (alpha1-AR) & 5t

treatment with a low risk of sexual side-effects; some of these drugs have been repor ed to improve sexual function.
The treatment of LUTS may improve ED. Phosphodiesterase type 5 inhi E-5s) are considered first-line
therapy for ED. Comorbid LUTS and ED are treated with an alpha1-AR t and a PDE-5; however, this
combination must be used with caution because of vasodilatory adverse events associated with both classes of drugs.
CONCLUSIONS: Optimal management includes screening to identify patients with comorbid LUTS and ED, and the
use of treatments that minimize both vasodilatory and sexual side-effects.
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48. Pre-clinical evidencs for the use of phosphodissterase-5 inhibitors for treating benign prostatic hyperplasia and lower
urinary tract symptoms

By Tinel Hanna; Stelte-Ludwig Beatrix; Hutter Joachim; Sandner Peter
From BJU international (2006), 98(6), 1259-63, Language: English, Database: MEDLINE

OBJECTIVE: To evaluate the potential of sildenafil, vardenafil and {gdziafi, all phosphodiesterase-5 (PDE-5) inhibitors
used for treating erectile dysfunction, for treating benign prostatic hyperplasia (BPH) and lower urinary tract symptoms
(LUTS). MATERIALS AND METHODS: The mRNA expression of the PDE-5 was determined in rat LUT tissues. The
PDE-5 inhibitors were also tested in organ-bath experiments and in a partial bladder outlet obstruction (BOO) rat model
in vivo. RESULTS: The highest PDE-5 mRNA expression was in the bladder, followed by the urethra and prostate.
PDE-5 inhibitors dose-dependently reduced the contraction of the isolated bladder urethral and prostate strips. The
rank order of potency was vardenafil > sildenafil > fgdalafil. In human prostate stromal cells vardenafil inhibited cell
proliferation and was more effective than 1283147 and sildenafil. In the BOO model, there was a reduction in the non-
voiding contractions after bolus intravenous administration of 3 mg/kg sildenafil and vardenafil. CONCLUSION: These
results show that PDE-5 is expressed in LUT tissues. PDE-5 inhibitors induced significant relaxation of these tissues,
inhibited the proliferation of human prostate stromal cells and reduced the irritative symptoms of BPH/LUTS in vivo.
Therefore, PDE-5 inhibitors could be used as an effective treatment for BPH/LUTS.
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OBJECTIVES: To describe successful oral bromocriptine therapy for hyperprolactinemia accompanied by seizure
disorder and encephalomalacia identified during infertility evaluation. MATERIALS & METHODS: A 32 year-old male
with an unspecified seizure disorder was referred for infertility consultation. The initial seizure was at age 12, and was
treated sequentially with phenytoin, phenobarbitol, and carbamazepine monotherapy which was maintained for six
years and then discontinued. At age 26, a second seizure was experienced and 150mg lamotrigine b.i.d. was initiated.
When the patient married it was discovered that erection was impossible; { was administered without success.
At our center, total testosterone was low at 107ng/dl and semen analysis d oligoasthenozoospermia. Serum
prolactin was 79.3ng/ml; visual field examination was normal. Brain MR showed no pituitary enlargement. However,
encephalomalacia of the right occiptal lobe with porencephalic dilation of the occipital horn of the right lateral ventricle
was present. RESULTS: The patient was initially placed on 2.5mg/d bromocriptine but after three months only a
nominal reduction of serum prolactin was achieved. Serum prolactin normalized (25.4ng/ml) after bromocriptine was
increased to 7.5mg/d. Repeat semen analysis showed overall sperm concentration of 85M/ml, 30% motility and 12%
normal forms morphology (Kruger strict criteria). Total testosterone level was 191ng/d| after final bromocriptine dose
was attained, which was well tolerated. DISCUSSION: Bromoctriptine has an established role in the management of
hyperprolactinemia, particularly in women. For males with elevated serum prolactin even when associated with focal
encephalomalacia and seizure disorder, bromocriptine therapy can offer safe benefits including improved semen
parameters and normal serum testosterone levels.
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49. Use of &dglgfl in a patient with a secondary Raynaud's phenomenon not responding to sildenafil

By Baumhaekel Magnus; Scheffler Peter; Boehm Michael
From Microvascular research (2005), 69(3), 178-9, Language: English, Database: MEDLINE

The Raynaud's phenomenon often accompanies systemic rheumatic diseases and is also known as a vascular side
effect of chemotherapy. Therapy of the Raynaud's phenomenon with nitrates or calcium-channel-blockers is rarely
beneficial. In contrast, the PDE-V-inhibitor sildenafil seems to be effective in these patients. For the first time we
report on a patient with Raynaud's phenomenon due to chemotherapy not responding to sildenafil but to the new PDE-
V-inhibitor § il in an equivalent dosage. Measurement with a laser Doppler revealed an increased blood flow and
a reduction of symptoms. Therefore, therapy of Raynaud's phenomenon with the new PDE-V-inhibitor { it

to be an effective treatment option in patients not responding to sildenafil.
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More than 70% of elderly men (>or=65) remain sexually active, and more than 40%, according to one estimate, are
dissatisfied with their sex lives. Declining sexual function and a reluctance to seek medical attention with advancing
age are cross-cultural observations. Normal erection is largely dependent on intact function of the central and
peripheral nervous systems and the penile vascular endothelium. Consequently, chronic conditions (e.g.,
cardiovascular disease, diabetes mellitus) and lifestyle factors (e.g., smoking) that have adverse effects on the
vascular endothelium and central and peripheral nervous systems, as well as on endocrine function or connective
tissues within the corpus cavernosum of the penis, can attenuate erectile function. Because of these associations,
assessment of sexual function in elderly men often reveals not only erectile dysfunction (ED) but also other reversible
conditions. An expanding array of noninvasive options is available to assist the clinician in individualizing ED therapy
to the unique health and Ilfestyle needs of each elderly ED patient and his partner. These treatment alternatives
include the phosphodiesterase tyy |nh|b|tors sildenafil, vardenafil, and tagalafl, as well as other oral medications,
such as alpha-adrenoceptor antg
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51. New phosphodiesterase inhibitors in the treatment of erectile dysfunction

By Anderson Paul C B; Gommersall Lyndon; Hayne Dickon; Arya Manit; Patel Hitendra R H
From Expert opinion on pharmacotherapy (2004), 5(11), 2241-9, Language: English, Database: MEDLINE

Sildenafil revolutionised the treatment of erectile dysfunction (ED) on its introduction in 1998. Not only is it effective,
but is, perhaps even more importantly, an extremely acceptable manner in which to treat ED (i.e., oral
pharmacotherapy), compared to the other treatments that were available at that time (e.g., intracavernosal injection).
Whilst sildenafil remains the market leader for ED treatment, it does have some shortcomings: its clinical efficacy is
diminished in 'difficult to treat' patient groups, such as diabetics, side effects, such as blue-tinged vision and headache,
and the need to time the ingestion of sildenafil to 1 h prior to expected time of sexual intercourse. Recently, newer
phosphodiesterase inhibitors ('sons of viagra') have become available, and potentially to improve upon, what has
become regarded as the gold standard for ED treatment. This review article discusses the differences between

and sildenafil, in order to allow the clinician to make an informed decision as to which

inhibitor to prescrlbe when dealing with the ever expanding number of patients seeking help for ED.
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52. Drug therapy of erectile dysfunction~the current status

By Schultheiss D; Stief C G
From Der Urologe. Ausg. A (2003), 42(10), 1322-9, Language: German, Database: MEDLINE

In the medicinal therapy of erectile dysfunction (ED), both oral as well as local application are possible. The
introduction of the PDE-5 inhibitor Sildenafil, as the first highly potent oral therapy for ED, caused dramatic changes in
the diagnostic and therapeutic strategies in this area. The later PDE-5 inhibitors Ta alafil and Vardenafil show, as far
as it is currently possible to judge, a similar profile to Sildenafil. The only previously available oral therapeutic,
Yohimbin, plays an insignificant role, and the initial hopes for Apomorphin as an ED therapeutic have settled to a
realistic level.” Local application therapies have also become less important, with the intra-urethral application of
PGE(1) being reduced to a few clinical indicated situations. The intra-cavernosal pharmacotherapy with PGE(1) is
considered the gold standard when oral therapies do not work or can not be used.
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Starting from gtfiy#f beta-carboline-3-carboxylate (beta-CCE), 1, a modest inhibitor of type 5 phosphodiesterase (PDE5),
a series of functionalized tetrahydro-beta-carboline derivatives has been identified as a novel chemical class of potent
and selective PDES inhibitors. Optimization of the side chain on the hydantoin ring of initial lead compound 2 and of
the aromatic ring on position 5 led to the identification of compound 6e, a highly potent and selective PDES5 inhibitor,
with greater selectivity for PDES vs PDE1-4 than sildenafil. Compound 6e demonstrated a long-lasting and significant
blood pressure lowering effect after iv administration in the spontaneously hypertensive rat model but showed only
moderate oral in vivo efficacy.
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claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.
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(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
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IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlsswner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

groprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

50446 7590 05/21/2012
HOXIE & ASSOCIATES LLLC Certificate of Mailing or Transmission
75 MAIN STREET , SUITE 301 Sthies Bostal Service with salficient posiage For st clase mail in an snvelope
MILLBURN. NJ 07041 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
’ transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/439,290 02/27/2009 Martine Clozel AC-66-US 2770
TITLE OF INVENTION: THERAPEUTIC COMPOSITIONS COMPRISING A SPECIFIC ENDOTHELIN RECEPTOR ANTAGONIST AND A PDES
INHIBITOR
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 08/21/2012
| EXAMINER I ART UNIT I CLASS-SUBCLASS |
CARTER, KENDRA D 1627 514-269000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. . . 2
(2) the name of a single firm (having as a member a

[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
(] Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Py Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14 This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. nding upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to 1ef Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O gov

APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
12/439,290 02/27/2009 Martine Clozel AC-66-US 2770
| EXAMINER |
50446 7590 05/21/2012
HOXIE & ASSOCIATES LLC CARTER, KENDRA D

75 MAIN STREET , SUITE 301
MILLBURN, NJ 07041

| ART UNIT PAPER NUMBER |

1627

DATE MAILED: 05/21/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 399 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 399 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

) . 12/439,290 CLOZEL, MARTINE
Notice of Allowability Examiner Art Unit
KENDRA D. CARTER 1627

-- 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 nhot 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 27 April 2012.

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 1-11.
4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X Al b)[J Some* c)[]None ofthe:
1. [X] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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:
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.

5. [] 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.
6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ______ .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. ] 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. [] Notice of References Cited (PTO-892) 5. [[] Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ Other )

/KENDRA D CARTER/
Examiner, Art Unit 1627
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120511
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Application/Control Number: 12/439,290 Page 2
Art Unit: 1627

DETAILED ACTION

The Examiner acknowledges the applicant’s remarks and arguments of April 27,
2012 made to the office action filed February 28, 2012. Claims 1-12 are pending.

Claims 10-12 are withdrawn.

Applicant’s admittance that Bolli et al. was either owned by Actelion or subject to
an obligation to assign the invention to Acetion at the time the invention was made,
disqualifies the Bolli et al. reference under U.S.C. 103(c) for the 103(a) rejection.
Therefore, all obviousness double patenting rejections and 103(a) rejections are

withdrawn. Claims 1-9 are allowed.

Since, claims 1-9 are directed to an allowable product. Pursuant to the
procedures set forth in MPEP § 821.04(B), claims 10-12, directed to the process of
using an allowable product, previously withdrawn from consideration as a result of a
restriction requirement, is hereby rejoined and fully examined for patentability under 37

CFR 1.104.

Because all claims previously withdrawn from consideration under 37 CFR 1.142
have been rejoined, the restriction requirement as set forth in the Office action
mailed on June 1, 2011 is hereby withdrawn. In view of the withdrawal of the

restriction requirement as to the rejoined inventions, applicant(s) are advised that if any
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Application/Control Number: 12/439,290 Page 3
Art Unit: 1627

claim presented in a continuation or divisional application is anticipated by, or includes
all the limitations of, a claim that is allowable in the present application, such claim may
be subject to provisional statutory and/or nonstatutory double patenting rejections over
the claims of the instant application. Once the restriction requirement is withdrawn, the
provisions of 35 U.S.C. 121 are no longer applicable. See In re Ziegler, 443 F.2d 1211,

1215, 170 USPQ 129, 131-32 (CCPA 1971). See also MPEP § 804.01.

Claims 10-12 are free of the art, therefore claims 1-12 are allowed with

Examiner’s amendments.

EXAMINER’S AMENDMENT

An examiner’'s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview

with Brittany La on May 15, 2012.

The application has been amended as follows:
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Application/Control Number: 12/439,290 Page 4
Art Unit: 1627

1. In claim 10, line 1, after “treatment of” delete “a disease wherein vasoconstriction
is involved,” and insert “hypertension or pulmonary hypertension”.

2. Cancel claim 12.

EXAMINER’S STATEMENT OF REASONS FOR ALLOWANCE

The claims 1-12 are drawn to a composition comprising a compound of formula
() and a compound having PDE5-inhibitor activity for the treatment of hypertension or
pulmonary hypertension. The prior art does not teach the compound of formula (1) in
combination with a compound that has PDES-ihibitor properties. The closest art is
applicant's own work (Bolli et al. of record), which teaches that the compound of formula
(I) has ET antagonist activity and can be used to treat conditions or diseases which are
associated with an increase in vasoconstriction such as hypertension. Since the
Applicant’s have established that Bolli et al. is Applicant’s own work, the reference

cannot be used as a reference under U.S.C. 103(c) for the 103(a) rejection.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Application/Control Number: 12/439,290 Page 5
Art Unit: 1627

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Kendra D. Carter whose telephone number is (571) 272-

9034. The examiner can normally be reached on 8:30 am - 5:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sreeni Padmanabhan can be reached on (571) 272-0629. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

KENDRA D CARTER
Examiner, Art Unit 1627

/SREENI PADMANABHAN/
Supervisory Patent Examiner, Art Unit 1627
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SciFinder® Page 1

il for the treatment of pulmonary arterial hypertension

By Klinger, James R.
From Expert Review of Respiratory Medicine (2011), 5(3), 315-328. Language: English, Database: CAPLUS,
DOI:10.1586/ers.11.38

A review. Tadalafll is a selective
treatment of male erectile dysfunction and recently approved for the treatment of pulmonary arterial hypertension (PAH).
The antipulmonary hypertensive effects of nitric oxide and the natriuretic peptides are mediated via increasing
intracellular cGMP and enzymic degrdn. by PDE-5 is the major route of cGMP inactivation in the lung. Evidence is
accruing that PDE-5 . is increased in pulmonary vascular diseases and may contribute to the pathogenesis of
PAH. The longer ha ] i eloiasle) with three-times daily dosing for i
the only other PDE-5 i rrently approved for treatment of PAH T rticle reviews the role of cGMP and
in PAH, presents the r of recent clin. trials and discusses the role of 1 ¢ fil in the treatment of this rare but
difficult-to-treat disease.

~0 Citings
Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

2. The role of PDES s in heme oxygenase-cGMP reiationship in rat cavernous tissues

By abdel Aziz, M. Talaat; Mostafa, Taymour; Atta, Hazem; Rashed, Laila; Marzouk, Samar A.; Obaia, Eman M.; Sabry,
Dina; Hassouna, Amira A.; EI-Shehaby, Amal M.; abdel Aziz, Ahmed T.

From Journal of Sexual Medicine {2008}, 5(7), 1636-1645. Language English, Database: CAPLUS,
DOI:10.1111/j.1743-6109.2007.00729.x

Introduction: Heme oxygenase (HO) enzyme catalyzes oxidative degrdn. of heme to biliverdin and carbon monoxide
(CO). CO shares many properties with nitric oxide (NO) including the & ot of sol. guanyl cyclase. Aim: To assess
cavernous tlssue HO gétivity and cyclic guanosine monophosphate (cG vels in response to oral phosphodiesterse
type 5 (PDES5) inhibi Methods: Seven hundred twenty male Sprague-Dawley rats, divided into six groups, were
investigated. Gro ontrols; group 2 received § il citrate orally; group 3 received vardenafi hydrochloride; and
group 4 received §; i Group 5 was subdivided into three equal subgroups, received the same dose of each drug
added to the HO Zn protopo yr|n Group 6 was subdivided into three equal subgroups, received the same
dose of each drug added to the NO § for h group/subgroup were
sacrificed at 0.5, 1, 2, 3, 4, 6, 18, 24, and 36 h, resp. Main Outcome Measures: HO enzyme g¢ assay and cGMP
tissue levels in dissected rat cavernous tissues. Results: Both cavernous tissue HO enzyme and cGMP levels
were increased significantly in I-, vardenafil-, and -treated rats | with the controls, with
significant decreases after eith r NO . Ca tissue HO e ‘and cGMP showed a pos.
significant correlation (r = 0. 854 P <0.001). usion: The effects of PDES5 ij avernous tissue are partly

~4 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

3. Oral phosphodiesterase-5

5. effect of heme oxygenase # on ¢cGMP signalling in rat cavernous tissue

By Abdel Aziz, M. T.; Mostafa, T.; Atta, H.; Rashed, L.; Marzouk, S. A.; Obaia, E. M.; Sabry, D.; Hassouna, A. A_; El-
Shehaby, A. M.; Abdel AZIZ AT

From Androtoqra (2007}, 38(2), 66-70. Language: English, Database: CAPLUS, DOI:10.1111/.1439-
0272.2007.00765.x

This work postulated that heme oxygenase (HO) is partly responsible for controlling phosphodiesterase-5
actions by modulating cyclic guanosine monophosphate (cGMP) cavernous tissue levels. Five hundred an
Sprague-D
received &

our male
rats, divided into five groups, were investigated. Group 1 (n = 72) included controls, group 2 (n = 72)
citrate (ViagraR) orally, group 3 (n = 72) received vardenafil hydrochloride (LeV|traR) group 4 (n =72)
CialisR). Group 5 (n = 216), subdivided into three subgroups (A, B and C, 72 each), received the
same dose of each drug with the HO ', Zn protoporphyrin. Eight rats from each group/subgroup were killed at 0.5,
1,2,3,4,6, 18,24 and 36 h when cGMP levels in the cavernous tissues were estd. Cavernous tissue cGMP levels
increased S|gn|f|cant|y in fit, vardenafil and tadalafil-treated rats ¢ i to the controls with significant
decreases after HO | is concluded that t ects of these P 5 in rat cavernous tissue are partly
mediated through H / via the cGMP signalling pathway.

~8 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

4. Optimization of purine based PDE1/PDES i
ED

4 to a potent and selective PDES
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By Boyle, Craig D.; Xu, Ruo; Asberom, Theodros; Chackalamannil, Samuel; Clader, John W.; Greenlee, William J.;
Guzik, Henry; Hu, Yuequing; Hu, Zhiyong; Lankin, Claire M.; et al

From Bicorganic & Medicinal Chemistry Latters (2005), 15(9), 2365-2369. Language: English, Database: CAPLUS,
DOI:10.1016/j.bmcI.2005 02.083

In search of a PDE5

which had modest P otency and poor |soenzyme selectivity. A compd. () with PDES
similar to | was discovered from this effort. In addn purlne | demonstrated supen
selectivity when ed to the approved PDES i it

favorable side-effect profile.

~14 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

5. Absence of clinically important HERG channel blockade by three compounds that

i, and vardenafil

| phosphodiasterase 5 -

By Sarazan R. Dustan; Crumb, William J.; Beasley, Charles M.; Emmick, Jeffrey T.; Ferguson, Kenneth M.; Strnat,
Christine A.; Sausen, Peter J.

From European Journal of Pharmacology (2004), 502(3), 163-167. Language: English, Database: CAPLUS,
DOI:10.1016/j.ejphar.2004.09.005

Compds. that | phosphodiesterase 5 (PDE5) have been developed for the treatment of erectile dysfunction.
Because men with erectile dysfunction frequently have comorbid cardiovascular disease, they may have limited cardiac
repolarization reserve and be at risk of arrhythmia if treated with medications that prolong ventricular repolarization. The
human ether-a-go-go related gene (HERG) channel is important for repolarization in human myocardium and is a
common target for drugs that prolong the QT interval. The authors studied the ability of three compds. that ifhiit PDES-
fit, and vardenafil-to block the HERG channel. Using a whole cell variant of the patch-clamp method, the
current was measured in a stably transfected human embryonic kidney cell line expressing the HERG channel.
The compds. produced dose-dependent redns. in HERG amplitude over a concn. range of 0.1 to 100 uM. The
IC50 values were 12.8 uM for vardenafil and 33.3 uM for . Because the max. s tadalafil (100 uM)
produced only a 50.9% ighibition of the HERG current amplltude the 1C50 value for &g fil could not be detd. with the
Hill equation. I had the weakest capacity to block the HERG channel, producing a 50.9% blockade at the max.
sol. concn. (100 uM) d with 86.2% for vardenafil (100 uM) and 75. 2% for & it (100 uM). In conclusion, the
concns. of the PDE5 required to evoke a 50% of the HERG curre e well above reported
therapeutic plasma ¢ free and total compd. N three compds. was a potent blocker of the HERG
channel.

~9 Citings

Copyright © 2012 American Chemical Society (ACS). All Rights Reserved.

6. Benefits of §

By Yuang Run-Qiang
From Zhonghua nan ke xue = National journal of andrology (2010), 16(6), 572-5, Language: Chinese, Database:
MEDLINE

it in sexual 8 -related time concerns

UNITED THERAPEUTICS CORP., EX1002, page 308
UNITED THERAPEUTICS CORP. v. ACTELION PHARMACEUTICALS
U.S. PATENT 8,268,847



SciFinder® Page 3

Sociopsychological factors play a critical role in the pathogenesis of erectile dysfunction (ED). An optimal therapeutic
regimen is supposed to bring sociopsychological benefits to both the patients and their partners. Psychological and
Interpersonal Relationship Scales (PAIRS) is an effective measure for evaluating the impact of ED on the
psychological aspects and interpersonal relationship of the patients and their partners, as well as for predictin the
satisfaction of ED patients with the treatment. PAIRS scores on the effects of phosphodiesterase type 5 i

E w a significant decrease in sexu y-related time concerns of the patients treated with 4
¢ st} with tho ed|cated with &it it or vardenafil. This also underlies the preference of the patients and
their partners for f&daTEf
long and outstanding efﬂcacy of §

~0 Citings

Copyright © 2012 U.S. National Library of Medicine.

7. Efficacy of phosphodiesterase in the treatment of patients with organic erectile dysfunction: a &

study

By Mazo E B; Gamidov S |; Iremashvili V V; Gasanov RV
From Urologiia (Moscow, Russia : 1999) (2009), (1), 40, 43-6, Language Russian, Database: MEDLINE

Currently avallable three h|gh|y selective and effective PDE-5 il | i and | wardenafil) are

&1 and selectivity of action on PDE-5 but their differences in & ¥, interaction with food
and alcohol, biological half-life and other characteristics make their use individual for certain clinical situations. Our
trial with part|0|pat|on of 575 patients (mean age 57.73 +/- 12.33 years) with arteriogenic erectile dysfunction and great
number of vascular risk factors has shown that wardenafil was most popular among our examinees as it is more
effective and begins acting faster. Further studies in optimization of the above drugs administration may perfect
treatment of erectile dysfuncion.

~0 Citings

Copyright © 2012 U.S. National Library of Medicine.
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Please find below and/or attached an Office communication concerning this application or
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Commissioner for Patents

On August 21, 2012, Attorney Brittany La athorized the Examiner to make the following amendments to the claims:

1) In claim 1, line 4, after "form", delete ", for therapeutic use, simultaneously, separately or over a period of time, in the treatment of
a disease wherein vasoconstriction is involved".

/SREENI PADMANABHAN/
Supervisory Patent Examiner, Art Unit 1627

/KENDRA D CARTER/
Examiner, Art Unit 1627

PTO-90C (Rev.04-03)
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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/439,290 09/18/2012 8268847 AC-66-US 2770
50446 7590 08/29/2012

HOXIE & ASSOCIATES LLC
75 MAIN STREET , SUITE 301
MILLBURN, NJ (07041

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 599 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Martine Clozel, Binningen, SWITZERLAND;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Martine Clozel ) Confirmation No.: 2770
Serial No.: 12/439,290 % Group Art Unit: 1627
Filed: February 27, 2009 3 Examiner: Carter, Kendra D.
Title: THERAPEUTIC COMPOSITIONS % Docket No.: AC-66-US

)

REQUEST FOR RECALCULATION OF PATENT TERM ADJUSTMENT
PURSUANT TO 37 C.F.R. § 1.705(d)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir/Madam:

The front page of U.S. Pat. No. 8,268,847 (issued patent for the above-referenced case)
indicates that the term of the patent is extended or adjusted under 35 U.S.C. 154(b) by 599 days.
Pursuant to 37 C.E.R. § 1.705(d), Applicants hereby request for reconsideration and re-
calculation of the Patent Term Adjustment because the term of the patent should be adjusted for
602 days, not 599 days, for reasons explained below.

The Patent Term Adjustment calculation sheet for the above-referenced case posted on
PAIR indicates that the US Patent and Trademark Office (hereinafter “the Office”) incurred 200
days of “B” delay. In other words, according to the Office’s calculation, the Office delayed 200
days in issuing a patent within three years after the actual filing date of the application in the

United States pursuant to 35 U.S.C. § 154(b)(1)(B) and 37 C.E.R. § 1.702(b). This calculation is

based on a commencement date of March 2, 2009, making the three-year from commencement
date March 2, 2012. The patent was issued on September 18, 2012. The total delay according to
the Office is from March 2, 2012 September 18, 2012, totaling 200 days.

Applicants respectfully disagree. 37 C.E.R. § 1.702(b) provides that “the term of an
original patent shall be adjusted if the issuance of the patent was delayed due to the failure of the
Office to issue a patent within three years after the date on which the application was filed under
35 U.S.C. 111(a) or the national stage commenced under 35 U.S.C. 371(b) or (f) in an
international application”. Id. 35 U.S.C. 371(b) provides that “[s]ubject to subsection (f) of this
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Application of CLOZEL, et al
US Patent No.: 12/439,290 Attorney Docket No.: AC-66-US

section, the national stage shall commence with the expiration of the applicable time limit
under article 22 (1) or (2), or under article 39 (1)(a) of the treaty.”.

Here, the current patent/application is a national stage of PCT/IB2007/053448 filed on
August 28, 2007, claiming priority to PCT/IB2006/052999 filed August 29, 2006 and
PCT/IB2006/053857, filed October, 19, 2006. As such, the 30-month expiration date from the
priority date under article 22(1) or under article 39(1)(a) of the treaty is February 28, 2009 (as
2009 is not a leap year). Therefore, the commencement date according to 35 U.S.C. §
154(b)(1)(B) and 37 C.E.R. § 1.702(b) is February 28, 2009, not March 2, 2009 as determined by
the Office. Although February 28, 2009 falls on a Saturday, neither 35 U.S.C. § 154(b)(1}(B)
nor 37 C.F.R. § 1.702(b) provides for modification of the commencement date or the actual
filing date to the next business day for purposes of calculating patent term adjustment.
Applicants also note that in other cases where the response date to an office action falls on a
weekend or holiday and the applicants file a response on the next business day, the Office has
considered the day from, e.g., a three-month response date to the actual response date as
Applicants’ delay. Therefore, the Office should not be allowed to count the period between a
weekend or holiday statutory due date and the actual filing date on the next business day as
applicants’ delay in one scenario, but discount such a similar period as the Office’s delay in
another scenario. Applicants therefore respectfully submit that the three-year date from filing in
this case is February 28, 2012, not March 2, 2012. The total delay by the Office is from
February 28, 2012 to September 18, 2012 (date of issuance of the patent), totaling to 203 days.
Therefore, the total delay by the Office should be 399 days of “A” delay plus 203 days of “B”
delay, totaling the patent term adjustments to be 602 days. Reconsideration and correction is
carnestly requested.

The two-month date from issuance of U.S. Patent 8,268,847 is November 19, 2012
(November 18, 2012 being a Sunday). Therefore, this request is timely filed. Pursuant to 37
C.F.R. § 1.705(b), submitted herewith is $200 fee set forth in 37 C.F.R. § 1.18(e). It is believed
no other fees are due. Should this be incorrect, the Commissioner is authorized to charge any

necessary fees or credit any over payment to Deposit Account No. 50-4255.
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Respectfully submitted,

Dated:  November 19, 2012 By [Brittany La/
Brittany La

Reg. No. 58,337

Hoxie & Associates LLC
75 Main Street, Suite 301
Millburn, NJ 07041
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450
A n L E @ WWW.uSpto.gov
HOXIE & ASSOCIATES LLC M
75 MAIN STREET , SUITE 301 DEC 19 2012
MILLBURN NJ 07041
OFFICE OF PETITIONS |
In re Patent No. 8,268,847 : DECISION ON REQUEST
Martine Clozel : FOR
Issue Date: 09/18/2012 : RECONSIDERATION OF
Application Number: 12/439,290 : PATENT TERM ADJUSTMENT
Filing Date: 02/27/2009 :
Atty Docket No.
AC-66-US

This is a decision on the petition filed on November 19, 2012,! under 37 CFR 1.705(d)
requesting that the patent term adjustment indicated on the above-identified patent be corrected
to indicate that the term of the above-identified patent is extended or adjusted by six hundred two
(602) days. '

The petition to correct the patent term adjustment is DISMISSED with respect to making any
change in the patent term adjustment determination under 35 U.S.C. § 154(b) of five hundred
ninety-nine (599) days.

Petitioners assert entitlement to three (3) additional days of patent term adjustment pursuant to
37 CFR 1.702(b).

The “B” delay period is 200 days, not 203 days as asserted by patentees. The period of
adjustment under § 1.702(b), is the number of days, if any, in the period beginning on the day
after the date that is three years after the date on which the national stage commenced under

35 U.S.C. 371(b) or (f) in an international application. See § 1.703(b). Further, the calculation
of delay pursuant to 37 CFR 1.702(b) is based on a national stage commencement date of March
2, 2009, not February 28, 2009. As the expiration of the 30-month period pursuant to 35 U.S.C.
371(b) fell on a Saturday, the period expired on the subsequent business day. See PCT Rule
80.5. Accordingly, the commencement date is Monday, March 2, 2009.  Thus, “B” delay is
200 days, counting the number of days beginning on March 3, 2012, the day after the date three
years after the national stage commenced, and ending on September 18, 2012, the date of
issuance. See 1.703(b).

! As November 18, 2012 fell on a Sunday, the petition filed on Monday, November 19, 2012 is considered timely
filed. 37 CFR 1.7(a).
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Accordingly, no change will be made to the patent term adjustment of 599 (399 days Office
delay + 200 days three years delay — 0 days of applicant delay) days indicated on the face of the
issued patent.

Nothing in this decision shall be construed as a waiver of the requirement of 35 U.S.C. 154(b)(4)
that any civil action by an applicant dissatisfied with a determination made by the Director under
35 U.S.C. 154(b)(3) be filed in the United States District Court for the District of Columbia
within 180 days after the grant of the patent.

The Office acknowledges submission of the $200.00 fee set forth in 37 CFR 1.18(e). No
additional fees are required.

Telephone inquiries specific to this matter should be directed to the undersigned at (571) 272-
3231.

el

Douglas I. Wood
Senior Petitions Attorney
Office of Petitions
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