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Response to Rule 312 Communication

Application No.

Applicant(s)

14/940,018 COWEN, NEIL M.
Examiner Art Unit
TAYLOR V OH 1625

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. The amendment filed on 071 March 2017 under 37 CFR 1.312 has been considered, and has been:

a)[] entered.

b) X entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) and

the required fee to withdraw the application from issue.

d) [] disapproved. See explanation below.

e) [] entered in part. See explanation below.

3/08/17

/TAYLOR V OH/
Primary Examiner, Art Unit 1625

U.S. Patent and Trademark Office

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication

Part of Paper No. 20170308
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PTO/AIABZA (07-13)

Approved for use through 11/30/2014. OMB 0651-0035

U.S. Patent and Tradernark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to 3 coliection of information unless it displays 3 valid OMB control number

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

. o

NOTE: This form is io be submitted with the Power of Attorney by Applicant form (PTO/AIA/B2B) to identify the application 10 which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/BZA nor form PTO/AIAS2ZE identifies the application to which the Power of Attorney is
diracied, the Power of Allerney will not be recognized in the application.

Application Number 14/940,018
Filing Date 1111212015
First Named Inventor Neil M. COWEN
Title

METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI
SYNDROME OR SMITH-MAGENIS SYNDROME

Art Unit 1625

Examiner Name Taylor V. OH

Attorney Docket Number CAPN-034/04US

SIGNATURE of Applicant or Patent Practitioner

Signature /Kimberly A. Bolin/ Date (Optional)  |April 12, 2017
Name . ) Registration
Kimberly A. Bolin Nimber 44 546

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form rmust be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4({d) for signature requirements and cerifications. If
more than one applicant, use mulipie forms.

E *“Total of 1 forms are subrnitied.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required 1o obtain or retain a benefit by
the public which is to file {and by the USPTO {o process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.11 and 1.14. This coliection is estimated to take 3 minules to complets, inciuding 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, U8, Patent and
Trademark Gffice, 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.

It you need assistance in compieting the form, cail 1-860-PTO-83198 and select option 2.

1442155086 vi

American LegalNet, Inc.
www FormeWo som
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or the boxes helow,

Applivation Rembser - Fiting Quia

{Note The boxes above may be lef biank if information is provided on formn PTO!MNSZA.)

I% | hareby appaint the Palent Practitioner(s) associated with the following Customer Number as mylowr altlomey(s)
et ahd o ransact all business in the United States Patent and Trademark Office connected therewith for the.n

referanced i the attached transmiltal letter fforr PTOMIARZA) or identified above: R8240

OR :
| hersby appoint Practitioner(s) named in the attached list (form PTOAIAB2C) as my/our atiorney(s) or agent(s), and ¢ iransao |
B all business in the United States Fatent and Trademerk Office connecied therewith for the patent application referenced in the

attached transmitial letter (form PTOAIAMB 24} or idertified above (Note: Domplete forn PTOMIAEZ2C )

Plaase recogrits of change the correspondence address for the appleation lentified in the stisched tranemina)
jatter or the boxas shove tor

i ¥ E The addiess associaied with the above-mention:zd Customer Number
. OR
i E The address associated with Cuslomer Number:

2

OR

Firm or
individuat Name

Addrass

City ) | State | Uzip
Courtry i .

Telephone B U Emal

tam the Applicant §f the Applicant is a junstic entity, list the Agplicart name in ?ho box}:

Essentialic, Ino.

-

L

invenior of Joint Inventor {(itle not required baiow)
i Lagsl Representative of @ Deceased or Legally Incapacitated inventor (tithe not required below)

' Assignes or Person to Whom the Invenior is Under an Obligation 1 Assign {provide sigrers tifle if applicant is & juristis entity)

B

[

I

sasseyposnsssy fpnsse

] Person Whn Otherwise Shows Sufficient Proprietary inferest (2.g., 8 petition under 37 CFR 1.48(0){(2) was granied in
=3 ihe application or is concurrently being flied with this doocurment} {provide signer's Hitle i applicant is @ juristic entity

SIGNATURE of &ppicant for Patent

o

by iy

QRS delioas title is uppled beRE is authorized 1o act on behall of the auplivde {e.g., where the applicant is 3]
Signatire S A SR ——— Date {(Optionsd;
iName et M Covedn ,
 Fitle President and Chief Scientific Officer

NOTE: Signaturs - This form must be signed by the applicant in accordance with 37 CFR 133, 8se 37 CFR 1.4 for signature reguirements and
cedfications. If more than one applicant, use multiple fqgm&

1_3‘5_5 Total of b forms are supmitied,
) 3 LIRSt NGO Fo851 22000
143521247 v
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Electronic Acknowledgement Receipt

EFS ID: 28902468

Application Number: 14940018

International Application Number:

Confirmation Number: 6992

METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME OR

Title of Invention: SMITH-MAGENIS SYNDROME

First Named Inventor/Applicant Name: Neil M. Cowen
Customer Number: 20350
Filer: Kimberly Anne Bolin/Patricia Ellison
Filer Authorized By: Kimberly Anne Bolin
Attorney Docket Number: 096593-001000US-0955615
Receipt Date: 12-APR-2017
Filing Date: 12-NOV-2015
Time Stamp: 16:41:29
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( thes)/ Ml.l|tl. ‘Pages
Number Message Digest | Part/.zip| (if appl.)
275066
1 Power of Attorney POA_82A_B.pdf no 2
a93ac87bd36cd6b5c982c8c6ada2a75fb66

51a95

Warnings:
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Information:

Total Files Size (in bytes); 275066

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 OFFIGE

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 |
14/940,018 11/12/2015 Neil M. Cowen 096593-001000US-0955615

CONFIRMATION NO. 6992

58249 POA ACCEPTANCE LETTER

COOLEY LLP

ATTN: Patent Group LT R

1299 Pennsylvania Avenue, NW 0000000906 T8855

Suite 700

Washington, DC 20004
Date Mailed: 04/14/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/12/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dfisher/

page 1 of 1
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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 |
14/940,018 11/12/2015 Neil M. Cowen 096593-001000US-0955615
CONFIRMATION NO. 6992
20350

POWER OF ATTORNEY NOTICE
KILPATRICK TOWNSEND & STOCKTON LLP

Maistop: P Dockefing - 22 IO AL
1100 Peachtree Street

0000
Suite 2800
Atlanta, GA 30309

Date Mailed: 04/14/2017

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/12/2017.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dfisher/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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 |
14/940,018 11/12/2015 Neil M. Cowen CAPN-034/04US
CONFIRMATION NO. 6992
58249 POA ACCEPTANCE LETTER

COOLEY LLP
ATTN: Patom Group B

1299 Pennsylvania Avenue, NW

Suite 700
Washington, DC 20004
Date Mailed: 04/14/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/12/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dfisher/

page 1 of 1
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Doc code: RCEX PTO/SB/30EFS (07-14)

Doc description: Request for Continued Examination {RCE} Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond fo 2 collection of information unless it eontains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
{Submitted Only via EFS-Web)

Application | L \o/10015 Filing | bo15.11-12 Docket Number | -\ o0 634/04us 328512237 A | heas
Number Date (if applicable) Unit

First Named Neil M. COWEN Examiner Taylor V. Oh

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination {(RCE) practice under 37 CFR 1.114 does not apply o any utility or plant application filed prior to June 8,
1995, to any intemational application that does not comply with the requirements of 35 U.S.C. 371, or to any design application. The
Instruction Sheet for this form is located at WWW USPTO.GOV.

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed uniess applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s}
entered, applicant must request non-entry of such amendment{s).

D Previously submitted. If a final Office action is outstanding, any amendmenits filed after the final Office action may be considered as a
submission even if this box is not checked.

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] Cther

Enclosed

Amendment/Reply
iZ] information Disclosure Statement {IDS)

D Affidavit{s)f Declaration{s)

Other

PTO/SB/OBA/B {4 pages); Thirly-seven {37} References

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103{c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

{ ] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, (o
Deposit Account No !5{).1 283

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature

EFS - Web2.1.15
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Doc code: RCEX

Doc description: Request for Continued Examination {RCE)

PTO/SB/30EFS (07-14)

Approved for use through 07/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond fo 2 collection of information unless it eontains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

Kimberly A Bolin/

Date (YYYY-MM-DD) Eﬁ‘i 7-04-25 I

Name

Kimberly A. Bolin

Registration Number

——

This coliection of information is required by 37 CFR 1.114. The information is required tc 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 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submiiting the completed application form fo the USPTQO. Time
will vary depending upon the individual case. Any comments on the amount of time you reguire to compiete this form andfor 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.

If you need assistance in completing the form, call 1-800-PTO-919% and select option 2.

EFS - Web 2.

1.15
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Privacy Act Statement

The Privacy Act of 1974 {(P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related fo 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 submissicn related to a patent application or patent. if you do not furnish the requested
infarmation, the U.S. Patent and Trademark Cffice 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 vou 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 1o determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence o a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the informaticn in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a{(m).

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, o the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

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 o the Atomic Energy Act (42 U.8.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services,
or histher 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.5.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.

A record from this system of records may be disclosed, as a routine use, o the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, o 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 inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or regulation.

EFS - Web 2115
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Docket No.: CAPN-034/04US 328512-2375
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor: Neil M. COWEN Confirmation No.: 6992
Application No.: 14/940,018 Group Art Unit: 1625
Filed: November 12, 2015 Examiner: Taylor V. Oh

For:  METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME
OR SMITH-MAGENIS SYNDROME

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT WITH REQUEST FOR CONTINUED EXAMINATION (RCE)

This amendment is being filed after receipt of the Notice of Allowance dated
February 1, 2017. A Request for Continued Examination and Supplemental Information Disclosure

Statement are filed concurrently herewith. Accordingly this response is timely filed

Any extensions of time necessary to prevent abandonment of this application are hereby
petitioned for under 37 C.F R. §1.136(a), and any additional fees required (including fees for net
addition of claims) are hereby authorized to be charged to our Deposit Account No. 50-1283.

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

Remarks/Arguments begin on page 3 of this paper.

144829962
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Application No.: 14/940,018 Docket No.: CAPN-034/04US 328512-2375

AMENDMENTS TO THE SPECIFICATION

On page one, please amend paragraph [0001], as follows:

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to-U-S—sertal-number66/668:12filed-Apri-6;
2005: U.S. serial number 62/080,150, filed November 14, 2014, U.S. serial number 62/138,245,

filed March 25, 2015, U.S. serial number 62/170,035, filed June 2, 2015, and U.S. serial number
62/221,359, filed September 21, 2015, each of which is incorporated herein in its entirety.

144829962
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Application No.: 14/940,018 Docket No.: CAPN-034/04US 328512-2375

REMARKS

Claims 3-9, 15, 19, 24, 25, 28, and 29 are allowed in the present application.

By virtue of this amendment, the specification has been updated to correct a typographical
error in the “Cross Reference to Related Applications” section. As amended, the “Cross Reference
to Related Applications” section reflects the priority and benefit of prior applications as claimed in
the Application Data Sheet filed on November 12, 2015. No new matter has been added.
Amendment and cancelation of certain claims is not to be construed as a dedication to the public of

any of the subject matter of the claims as previously presented.

144829962
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Application No.: 14/940,018 Docket No.: CAPN-034/04US 328512-2375

CONCLUSION

In view of the above, each of the presently pending claims in this application is believed
to be in immediate condition for allowance. Ifit is determined that a telephone conference would
expedite the prosecution of this application, the Examiner is invited to telephone the undersigned at

the number given below.

Although the present communication may include alterations to the application or
claims, or characterizations of claim scope or referenced art, Applicant is not conceding in this
application that previously pending claims are not patentable over the cited references. Rather, any
alterations or characterizations are being made to facilitate expeditious prosecution of this
application. Applicant reserves the right to pursue at a later date any previously pending or other
broader or narrower claims that capture any subject matter supported by the present disclosure,
including subject matter found to be specifically disclaimed herein or by any prior prosecution.
Accordingly, reviewers of this or any parent, child, or related prosecution history shall not
reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter

supported by the present application.

144829962
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Application No.: 14/940,018 Docket No.: CAPN-034/04US 328512-2375

In the event the U.S. Patent and Trademark Office determines that an extension and/or
other relief is required, Applicant petitions for any required relief including extensions of time and
authorizes the Commissioner to charge any appropriate fees under 37 C.F.R. §§1.16, 1.17, and 1.21
that may be required by this paper, and to credit any overpayment, to Deposit Account No. 50-1283
referencing docket no. CAPN-034/04US 328512-2375. However, the Commissioner is not

authorized to charge the cost of the issue fee to the Deposit Account.

Dated: April 25, 2017 Respectfully submitted,
COOLEY LLP

COOLEY LLP

ATTN: IP Docketing Department o ) )

1299 Pennsylvania Avenue NW, Suite 700 Electronic signature: /Klmjberly A. Bolin/

Washington, DC 20004 Kimberly A. Bolin

Registration No.: 44,546

Tel: (650) 843-5387
Fax: (202) 842-7899

144829962
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Attorney Docket No. CAPN-034/04US 328512-2375 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of:  Neil M. COWEN Confirmation No.: 6992
Application No.: 14/940,018 Group Art Unit: 1625
Filed: November 12, 2015 Examiner: Taylor V. Oh

For: METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME
OR SMITH-MAGENIS SYNDROME

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §1.97(b)

In accordance with the duty of disclosure set forth in 37 CFR. §1.56,

Applicant(s) hereby submits the following information in conformance with 37 C.F.R.
§§1.97 and 1.98.

X Pursuant to 37 C.F.R. §1.98, a copy of each non-US patent document cited
in the attached Form PTO/SB/08 is enclosed.

L] No copies of the publications listed on the attached Form PTO/SB/08 are
being provided pursuant to 37 C.F.R. §1.98(d) because the publications
were previously cited by or submitted to the Office in prior Application
Serial No. to which the above-identified application claims priority under
35U.S.C. §120.

= No copies of any U.S. patents or U.S. patent application publications listed
on the attached Form PTO/SB/08 are being provided pursuant to 37 C.F R.

§1.98.

L] Publication(s) listed on the attached Form PTO/SB/08 were cited in
a foreign search or examination report corresponding to application
serial no. and mailed on

144818514 v1
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[

Page 2
Attorney Docket No. CAPN-034/04US 328512-2375
Application No. 14/940,018

Enclosed is a copy of a non-English publication(s) Pursuant to §609
of the MP.EP., Applicant submits the attached foreign search or
examination report, which cites such non-English language publication(s).

Enclosed is a copy of a non-English publication(s) English
language publication (copy enclosed) claims priority from this non-
English publication.

Enclosed is an explanation of non-English publication(s) for which

an English translation is not available.

Enclosed is an English translation of non-English publication(s)
cited in the attached Form PTO/SB/08.

Enclosed is a copy of pending patent Application Serial No.

This Supplemental Information Disclosure Statement is filed within any one of
the following time periods:

] within three months from the filing date of this national application
other than a CPA under 37 C.FR. § 1.53(d);

] within three months from the date of entry of the national stage as
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W 6468 FUTADROMSAGI

PHARMACEUTICAL FORMULATIONS OF POTASSIUM ATPF CHANNEL
OPENERS AND USES THERROY

FIELD OF THE INVENTION

{B01]  The prosent mvantion relates o pharmacentionl formudations of potassium ATP
(Karrhehannel openers s their use for eatment of various dizenses and conditions sach

X

as digbeden and ohegily,

BACRGROUND OF THE INVENTION

{8003]  The fullowing description of the background of the lnvantion is provided sioply as
an aid iy understanding the vention snd 1s not adnutied {o describe of coustitute prior art
to the nvention

>

D083} ATP-scusitive potsssiom (Kare) chaunsls play tmportent roles o a vardety of
tissnss by cougling cetlular metabolism o electtival astivity, The ¥ channel his boen
identified as an eotoveric complex of two wnrelated proteins, which assewble ina 4

stowchiomnetry. The frst 18 2 pore forming subwmt, Kirdux, which forms an twwardly

vectifing K chamnel; the second is an ABC {ATP binding sassetie) transporter, also knowa

o

as the sulinyhures vecepior (SURY) {Bahenko, of ol dunu. Rev, Phosiol, 60667687
{199E). The KirG.x pove fonming subunit is covemon for many types of Rapx channels, and
has twn pudative ismentrane domains {identified as THMI and TMZ), which ave lnked
by o poes loop (HS). The subunit that conprises the SUR receptor includes multipls
nembrme-spasning dotnains and twi rucleotide-binding folds,

0

08041 Acvording to their Hasue tocalivation, Kage chanmels exist iy diffevent dsoforms or
subspecies resulfing fom the assembly of the SUR and Ky subuaits o mudiiple
combinations. The combination of the SURT wath the Kird.2 subunits (SURELG2)
typleally foras the sdipoeyte and pencrsatic Boeoll type Kaye chanmels, whavens the
SURZAKRG 2 and the SURZERFEG.2 or Kird 1 combinations typleally form the cardiae
type and the smeoth moscle typs Korr chawels, respectively (Babenke, ot al,, duna. Rev.
Flosiol, SOGET-O87 (199831 Thers ia alzo svidsnoe that the chanmed may nclade K2 x

subunits, This clrsyof potassiunm chawisls are inhibited by intracellulay ATE and activaisd

«13

by inteacethar muclsostde diphosphates. Such Kare channsls Hnk the roctabolic siatus of
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the vells ts the plasma membrans potontiad and b this way play @ koy role in regulating

cethdar activity, Inmost excitatory calls, Ky channels ave closed soder normsl

physintogival conditions and open when the tissus is metabolically cronpromized {e.g. when
the (ATPLADE) ratin falls). This provootes Ko sffiox and cell hyperpolasization, thersby

preventing volage-operated a2+ chmnets {(VOUs) from opening. (Prow Rex Researeh,

S Polassinen channe! opepers (PCOs or OO {adso reforred o as channel setivators
oy chavwel agonists), sre a stnwtarally diverse proup of compounds with v appavent
conwion pharmecophors Unking thelr abilify 10 antagonize the nhibition of K vhannels
by intracetiuler mclontides. Diazoxide is a PCO that sthomfates Ko chanuels in pancreatis
G-velle {see Trabe, etal, Plheegers dveh REwr J Flosiol, 407, 483.89 (198611, Pinacidil and
chromgkalim are PCOy that aclivate sarcolenumal potassinm chasmels {soe Escande, of al.,
Biochem Blophes Res Compun, 134, 620-625 (1888), Babenko, ot al., J Biv! Chew, 2732},
TIT-T20 {20001, Responsiveness o dlazoxide bos beon shuws to reside in the & theough
11" prodivted transrmentirane domatng (TMDSL1) and the fisst nuclestide-binding fold
{NBFL of the SURT subumit

[O086]  Dnasoxide, which ie 2 nontiuretic benpotidadissine devtvative having the fommmsda
Fechloro-Samhyl 2B 1L L d-benzothiadiaging 1. 1-dioxide feropirical formula
CalCTG008), fa conmpnercialized In theve distet formudations to treat fwe difforsut
diseaye fndivations; 1} hypertonsive emergenciey s 2) hyperinsulivende hypoglveamic
conditions. Hypertensive emeorgencies sre trosted with Hyperstat TV, a sgueons
formudstion of dazoxide for nfravenous use, adinsied to pH 110 with sodinm hyedroxide.
Hyperatat IV 1o adovdsterad ay @ bolug dose into g peripheral vein o drsat aslignant
hyperiension o sulforyviures overdoss, I fhis wse, dinzoxide acts fo open polassiam
chamels o vascular smooth muscle, stabilizing the mombrane poteniial &t e resting level,

and mevanting vascudsr smoeoth nscle condraction

T Hypanosulinemic hypoglvemaie conditions sve teoated with Proghvoss, sa orel

pharnacatioal version of dleeoxids usefnl for adavinistration o fnfants, childran snd sdulis.

It iz avatlable sy 3 chocolate wint flavorsd oral suspension, which tacludes 7.25% aloohol,
sortitol, choondate creamn Haver, propylene glveol, magreston shuatrun, silivals,

cacboxymethyicelinlose sodiung, mint Savor, sodivmn benzoate, methylparaben, hydvoohlori

Ex. 2002-0322



WO 2006026468 PUTAR RS0

ackd fi aciust the pH, poloxamer 188, propyiparsben and water,  Diszoxide s aleo available

as & capsule with 80 or 100 rog of dlazoxide including laclose and magnesiom steacate,

{8808] Several experimuntal formudations of dazoxide have boen tested in huans and
aninials. These inchude an oral solution teated in pharmaondyranis md pharmanekinstic
studies and a tablet fopmudation under development as s sndi-hypertenaive, bul never

£

sonpnersialized (sxe Calvsniek, ot ul, & Pharm. Soi BOTRTT-13R0 {1965} Reddy, of al,,

AARE Phovrs Jei Tock 343198, 9 (20035 US Patent 6,361,789

{ﬁ{}{k% Carrent oral fomvuadativns of dlarexide s Tabeled for dosing two ov these thimes pex
day at & or 12 heaw Intervale. Most pationts receiving dazoxide sve dosed thres Himes per
day. Conpoercial and experimenta] Somudstions of dlaseide ave characterized by rapid

drug release Bllowing ingestion with conpletion of release fv approximately 2 hoars.

8018 Queront ol Sxnndabions of diasovwide i therapautie vso vosult In ¢ vangs of
adbverse side affonty including dyspopsis, nauses, dwrhea, Suid retontion, sdema, veduced

vates of excration of sodinm, vidoride, and wric soid, hyparghyenia, voruling, abdonynal

S

»

pain, Heus, tschyvardia, palpitations, and headache {see purent packaging inset for the
Proglycam). Oral tremtracnt with disroxide is used i individhiads exparisncing sevioys
disgase where falling to treat resuly i significant morbidity and reortality. Thy adverse
side offects from oral sdmindatration ave folerated beoawae the bonedils of treatment e
substargial. The adverse side affects profile of oral tlazexide Hmit the utility of the drag i

treating obese patients at doses within {he kdwled range of 3 1o 8 mglkg per day.

11 The effect of davoxide in sniniel models of diabefee antd Ob‘ssiiy {2,

tesn Tucker vads) has beon reporied. See g Alemzadeh ot al. (Endoor

{1, Alemvadeh et al, {Metabolips 43334341 (1996)), Alomzadeh et ad,
{Eadocrinology TEH 31973202 {1099Y), Staowidge et al, (FABER § 14485460 (20001,
Alomeadsh st al (ded Scl Moot 1031 BRI3-00 {30040, Alomeadeh and Toshaus
{Endoorinology 145(1213470-3484 (20041, Atzawa b sl (S of Pharma Sxp Thee 378N

104-199 (19953, st Suvwit vt al, (Endvorinology 141:3630-3637 (20000,

A
y..:
J-)
~~}

e

90121 The offect of dazoxide in humany with ohestty or diabetes has been roported. See
e, Wigand and Blackaed {Diabeies 2341287281 (1979} evaluation of dlazoside on
insulin recepiony, Ratzomu ot gl (g J Obesity T(S1453-458 (1983); glusose fnlerane

and tendin seusitivily in mederatoly obese paticals), Mamg& stal, (Bofl Spee it Si@f?gc*

SLTEG0-1866 (1977) woderate doss diezoxide freatroond m weight loss in obese patisnts),

Ex. 2002-0323



IV 2O06826468 BOTAURBOS0A048Y

Alonwastely ot b (7 Clin Endocr Metab 19111818 {1998); low dose digsoxide

treatoiont on weight loss in obese hyperinsalinemic patients), Gulistrand ot o), (Diabetes

S

and Metabolism TH4AR-456 (2002}, dazoxids {n obase type I disbetic pationts), Ortgyist &

sl (pbetey Coare 2RIVLZI8T 2004); beta-coll fimetion messured by clronlating O
peptids in chibiren at clindoa! ouset of type 1 diabatesy, Biork et al {Divbetes Cave

Z1EPAR7-430 (1998); effect of dlazoxide on resilus insulin seovetion in adult typs |

digbetes pationts), and Quigstad of al, (Laberic Meadicine 21,7378 (20043},

gty

GU13]  LLE. Patent No. §284,845 desoribes s method for normalizing bood ghivose and
insulin levals in an individual exhibiting normal fasting Mood ghucose and fomdin levels and

exhibiting i an ovad ghocoss toleranos tead, elovaled ghivose lovels and af loast one Insulin

2,

£

fovel shnormality selecied from the group zonsisting of & delayved insulin pesk, an

sxaggerated nsulin peak and a seoondary clevated inanlin peak. Accmding fo this

reforencs, the rmathod nchudes administering dazoxide in an anomd Soe sbout 0.4 o
N

about 43 gy hody weight before caclimead fn an swonnt offective to sounalize the

Blood glucose and naalin tlevels.

™

{00141 ULS. Palont No. $,187,765 deseribes sdihuisttdion of diazoxide for treatmss oy
synsdrome- X, and resulting coraplivations, that inclede hyperliptdemia, Byperionsion, sondral

obesity, hyperimsalinomin and impaired ghicose intelersnee. According o thie refavence,
diszoxide interfores with pancraatio islot funclion by sblating endogenous insulin secrslion

esuhiing i # slate of nsulin deficiancy and high Wood glacose levels equivalent to that of
diabetio pationts that depend on exogenngs fosulin adwminiastration for normalization of thely
blood ghisoss levaly,

H0I8] U, Patowt No, 2,985?3‘?3 Sesoribes davoxide and alkall nuotal aalis fw the

&

freatment of hypatts

S LS Patatnios 5,629,045 desortbes diavoxide S topiosd ophthalmie

admohdisteation.

BE1T] WO S8/10786 deseribes use of diaroxide in the trestmard of Xesyndeame mcluding

obesity associated therewith,
BOI8T NS, Ralent publicetion vo, 20030033108 desorthes disvexide contatming

comprnpds for raducing the consumption of fit-containing foods.

N

-2

#
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[O015] L1 Patord publivation no. 200480204472 deseribes the vse of 8 Cox2 inhibitor
plis dawoxide in the treatment of obeaity,

J80201  ULS. Palent publioation no. 2002/0035106 degoribes use of Kape channel opersas

inohuding dlezoride and rootal salts for redueing the consumption of ft conteining food,

SUMMARY OF THE INVENTION

H021] Provided horein ave pharmaceutical Rramlations of Ko channel opersrs sud thedr
ueg for treattaent of various discases and conditions including diahetoy and obesity. Buch
formulations are charactarized as helng bloavailablel A Eave chnwmel oponer se used havein
has any one or more of the Sllowing properfies: {1} opening SURLERS. 2 polassiin
channslg; (2) bnding to the SURT subundt of Koy chavmels; and (33 inbibitng shwoss
indnesd velease of foselin following aduunistration of the compouad i vive, Prefersbly,
Kare charuiel opongrs arg Koy charue] openens with all tfheee properties. Boaye chanel
operers a8 defined abave preforably have the strueture of compounds of Formulas BV s

sot forth below.

IB822) Ky choanne] openers defined by Fornudas { ave as follows:

B

L ORW
N
S ped
X 8iA 3

P

Formulad

wheretn

R and B, whan present, are independently selented from the group consisting of
hysdhropen, lower 3}}{;‘-"35 substituted lower alkyd, cveloalkyd, substitute
svehnalkyl, andno, snd substitnted aning

R® and R®, when prevent, avs indspendarndly seleeted frow the group consisting of
hydeosgen, and ower alkvh

Xizal, 2 or3 atorn chaln, wheraln sach afom is ulspendentiy selectad fom
carboa, sulfie sud nitrogon, and each stom s optionally sulatituted with

halogen, hydroxyd, bower allyl, substituted lower sk, Iower alkoxy,
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cyclnaliovl, substituded oyveloaliyd, subatituied lowse alkory, sming, and
substthated andoe;
whersin rings A and B are each independently satursted, mononnsatirated
polvunsatorated or arowatis;
sad all bloeguivalenis inchading salts, produge and isomers thersofl
{0023]  In particular sunbodinonts, compounds of Formuda T may inchude a doulile bood
hotweson either posttions 1 and 2 or positions 3 and 3 of Ring &, When a double bond is

h

present between positions 1 and 2 of Ring &, R™ is absent sund one of R and B are

RTINS
b

abaent, When g double bond 18 present betwenn positions 2 and 3 of Ring &, B™ i ebsent

Ih

sl one of R and B are absent. Tu & prefirred embodiment, K™ and 1™ e not amina,

In another proferred enbodivnt, Ring § does not incliede any hatercatinns.

O34 Kl chavsd openers defined by Foreslas U being o subgeverns of Formauda Dare as

fotlows:

whersin,

b

R s seleoted fom the group consiating of hydrogen, Towss alkyl, subsiituted lower

o

WX

sibovd, oyeloalion], substituted eveloutkyd, sing, sud substituted audno;

R ig selected from the group cmsisting of hydrogen, and lowsr alkyl

E)

<2 or 3 atorn chaln, whersin sxch atoa Is ndependentty selected from

Xiza
carbon, sulfur and nitrogen, and sach aton Is optioually sebstitted with
halogen, hvdroxyl, lTower slkyl, substituted howsr allod, lower alkoxy,
cyuioalkyl, substituted ovcloaliyl, substituted lower alkony, staing, and
subsatituted mndnes
whersin ring B i safuested, monounsatuwrated, polynosahmated or avomatis;

ard all Mosquivalonts ncloding salis, prodruge and isomers thereofl

{0028]  In partiontar smbodisents of Formada 1, X s CORUCEDY, whersin RS and RY are

independently seleoted S the growp cotsisting of ydwgen, halogen, lower athyl,
dstituted lower alkyl, oysloalioy], substituted evelealivyd, lower alkoxy, substituted lower

alkogy, aming, sulfvnylaming, andnosulfonyl, sulfonyl, snd the ke, In futher

&

Ex.
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2

smbodiments, B % and BY are ndepandently selooted G fhe group consisting of hydragsl,

substituted oxy, substituted diol, alkyithio, substiteted alkvithio, sulfingl, sulfonyd,
substiteted sulfinyl, substituted sulfonyl, substitnied sulfomylanine, substittied auing,
substitated snune, allovhulfingd, aliovisudfonyl, aliovindfonylandne, and the fike. Ing

wreferred smbodiment, R s net amine. Iy another prefurrad erabodiment, Ring B doss not

inchide any batorostoms,

{26l K channel opevers definad by Formules 11 being a subgoners of Formula T s

a¢ fellows:

Y
&uﬁe
22 it
fi{'\u‘i’f ¥ \?{.
& ]
I\‘o‘i ~}.§ ‘&t A
N, ,f\i
LN
o0

Formuda I

Rt selected from the group vonsisting of hyvdrogen, fvwer alicy), substifuted Jower
atkyl, Cyoloalkyd, substituted oycloalioyl, mnine, snd substituted sy

RV i selroted o the goon ap conaiating of hydrogen, and Towse alkyk

Xina 1, 2 or 3 atom chaly, wherein each stoan is blependently selected from
paghon, sulfur and nitrogen, and sach stony Is optionaily suhstitied with
halogen, hydroxy], lower alioyl, substitited lower alkyl, lowsr slkoxy,
eveloalicyl, substituted oysloallodd, snbatitvted lower alloxy, soane, and
substifuted wne;

wherstnting B s satueated, monounsatueated, polvinsatorated oo sromatic;

and all blosquivalonts irohiding salts, prodmgs and fsomers theveof

3

[T In partonlar embodinmsts of Formala T X s CORBCRD), wherein R? and ®b are

independently selected from the growp consisting of hydrogen, halogen, lower aliyl,
a3

substituted fower allyd, eveloalkyl, substitated cycloatiopl, bewer alkoxy, substituted lowsy

atkoxy, antng, sulfony amimj sninosulfnyl, sulfony], and the ke, Tn futher

smbodireents, R xd R are independently setected Fom the group conststing of hydroxyl,

substitated oxy, substituted thiol, slkylblo, substiiuted alloylthio, salinl, syl
substitatsd sulfinyl, substttiied sulfouyl, substitoted sulfonyiemive, substituted aning,
substituted aming, alkylenifingd, alkyvisulfonyd, alkylsulfonylenino, and the ke, Ina

3
Z
i
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ey

sreforred ervhodiment, B 1s not andno. In another prefemed smbadiment, Ring B does vot

inchnde @y hetevoatoms.

JOO2B] Ko chonnel openers defived by Fornmulas IV belng & subgeners of Formula [ are

as follows:

Formada IV
whergin:

R g selocted from the group cousisting of hydvogen, lewer allovl, substitnted Tower

stkyd, syoloalioyl, snaine, and substitnted lower aming

Wp-f r
RA% g selected from the group cousieting of ivdrogen, lower atkyl, and substifugsd
Iwer alkel;

R3 {s selocted from the grovp sonsisting of hydrogen, halogen, lower aliny,

auhsiiated lower allyl, Ruing, aud sobaittated amino;

R4 is selected fow the group consisting of hydrogen, halogen, Towsr alkyd,

substinted lower alkyl, andano, and substitated andny

3

and all Mosguivalsnty cluding salts, produugs and isomees tharsof,

E

BG29  In particwdyr enbodinends of Formnuda IV, R e o lower alkl, (preforably athyl or

vy N 1 By
byl R28 §s hydrogen; sud B3 and 8% are each tndspendently balogen.

[BOM o apraforred smbodiment of Formula IV R s not amine.

31 I snother eothodimesnt of Formuda TV, RY fs mathyl; R98 e hydrogan; R i

selected from the group consisting of hydrogen, balogen, Tovsr alicy], substituted fowary

n

alkyl, awino, substituted mutno, eycloally, and substituted eyoloalkyl; and RS is chlorine,

0321 K channet opsaers defined by Forpalay V belng o subgovers of Fowrnuda T are as

follows:
S S R~
S ’\\*z«if” 7
i }
i P [
& ‘,;,A\ﬁ,\k&: g
N
s lts’
8
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Foromla 'V

wherstm
R fxselovted fron the group consisting of hydrogen, lewver afloyl, substituted Iower

a@kyi, oyeloalkyl, amine, and subsHitnied lower aming;

R0 i seleeted o the group consisting ofh yilrogen, Jower atkyl, and substipted
bvwer allovks

27 is selected from the group consisting of hedrogen, halogon, lower alkyl,
sybstituted loveer alkyl, sming, and substituted aming

4 g selected from fhe gy consiating of hydrogen, halogen, lewer alloy,
sehstituted lower alkyl, smmine, and substibded amine;

and sl bloeguivalents including salts, prodrags sud isomers thoreofl

033] Io particnler smbodiments of Fermuala V. B bv s lowee alkod, (prefersbly ethy? or

W

methyly; R e b hydrogam and R3 and R4 are each indepandently halogen,

FBII4Y  To s prefirred embodivent of Formuila ¥, R s not anine,

{35 I anodler smbodinsat of Formada W, rbix methyl; Ribg hydvogen R’ ix
selected frvam the group consisting of hydrogen, halogen, lower alikyl, substitaled lovwsr
sllyl, andoo, substiinted sming, eyvcloalkyl, and substituted eycloalkyl; and R4 ix chiorive.

B036)]  Eipr channel opsnery defined by Formulas VIare as follows:

RE N R
*g-, \\
i ¢
A
& ‘cv" 23
RY 8 S R
OO

Formada Vi
wheraln:

21 is selectod from the group consisting of hvdrogen, lower o, sebstitated fwwer

allovl, cvcloalkyl, substitvied ovoloality], aming, snd substiinted lower aniing,

9 [ 4 & ~ PEIRs r .
s RE o cooperite with B or R to fern an sdditional dag

Rk

¥

Ny E v o . o 5 2, o
B2 i3 selovted frovn the group consisting of ydrogen, lower alloyl, and substifuted

lower atkyh
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B s sclested fom the » growp consisting of hydrogen, halogen, hydroxyl, lower
atkyl, substituied fower allioyl, stadng, suhstituded amino, sulfayd,
sinosalfan, and selfonyiansdoo, or RS san cooperate with Rlear ROt
forrn ven additione] ving
28 §g gel

woted Som the group consisting of hydrogen, halogen, lower alkyl

substtinted lower allovl, snine, substituied aming, sulfonyl, sninosalfonyl,

and salftwrylaming, o RE oan cooperate with RY or RS fo forn s additianal
TING;

whergin the ring formed by the cooporstion of R and 83 or R and R®E, or kY and
B s sajurated 4, monounsstunted, polyunsatorsted or srometis;

wheveln the ring Pormed by the cooperation of Rl and R§, er R and RS, or B2 and
R’ ig optionally substibited with helogen, hedeogyl, lower alloyl, substituded
fower aliod, avvino, substibuted amine, sudfonyd, aminosulfonyd, and
sulfonylandng,

and ail biosguivalents inclndig salis, prodragys wnd iaonses therent

g

0371 To a preferred ondbodiment, R is votan antdne substituent,

OR8] In another smbodiment of Formula VI RS and KO combine 3 & membgred

ring. In another embodiment, RS and R consline to form a 6 mumbered ring wharely &t

lenst one nitrogen is present. Preforably, the ring formed by R and BY does not inclnde

any hedgroatoms.

03N Boape charwel oponses defined by Tomuudss VI e as Hollows:

Foroula Vil

Ex. 2002-0330
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wheredn:
RY s selocted frow the g ey consisting of hydvogen, Tower alkel, snbatituted lower

atkowl, oveloatiyl, substitied ovolealkyl, amine, and substituted lower aming,
or RY ean cooperate with R or B¥ fo form an additional ving;

EA fs selected from the group consisting of haydrogen, lower alkyd, and substitased
fovwer syl

R ia seloctod from the g group consisting of hvdrogan, ‘hﬁ?{}g{ms hydrogyd, Tower
allovt, substituted lower stkyl, amine, substituted swing, sulfonyl,
aminoselfonyl, and sulfbavisming, o Y can cooperate with Rl or R8 te
fovpn s additionad vingg

R i sedeoted from the group consiating of hydrogen, halogen, lowsr atkyl,
subsafituted hewer sl anune, substitued soine, sullonyl, sinesulfonyl,
and sulfonylaming, or BE can cooporate with R or BY b form an additional
TGS

swhereln the ring formed by the cooperatinn of BY and B, or R and RS, or BY and

RE i saturated, monounsstorated, polyunssturated o armatio;

whersin the riug Srmed by the cooperation of R and &S, or RY angd RS, or 2%
R ix aptionsdly substitnted with halogen, hydroxyl, lower sl substituted
Tower alkyl, amdne, substitufed antve, sulfondl, wainosudfonyd, and
sulfenylamdne;

and all Mecquivalonts inchuding salis, prodrugs and fsomers therend,

B4 In a proforved embosiment, R i not an anino substitoent.

90431 I another embodiment of Forrauls VE 8BS and BY conbine to form a 8 membered
ng In mrother embodiment, RS and R combins to form s 6 membared ring whereit at
Izast one ndfroganis prosend. Froferabiy, the ring formaed by B: 5 and RE doss not tnoluds

aty heternatoms.

0041 Unloss otherwine Indie ax:@d, veforence i fus apphication to Kere chrmed oponss
showld be undersiood to rafer to g Kowe chanmnel Speners having ong or more and profondidy
all three of the following properiies: (1) opeuing SUR VKGR polassiue channels; {3}
Huding to the SURT subunit of Ky chuvmels; and (3) inddbiting glucose nduoed rolease of

insutin following administration of the rompomnd iy vive.  Such Kare chonns! openers

i1
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prefiurably have the strootues of sy of the compounds of Fonmude VI me mows prefetly
Tormule VI where R {5 not amine and also where ring B or ity sdvalent does ot
include sy heteroatons, or more prefirably, any of the componds of Formuds Do UL ov
more praforably, suy of the compounds of Formula 1 or T where B s not amine and also
whers ving B or iy squivalont does pobinchude any hetsrostoms, of move preferably, the
structore {8 digzoxide. Structoral vaviants or oaguivalents of the comapounds of any of
Forowla IV sech as derivatives, salts, prodrugs o somers arg alen contmaplated. Other
Warr channsd oponers that are conteraplated for use herein inclode BPDIZAZ, BPDE 73,
NMELY, RPDE 154,

43T fa vivo analysis of glucose nducsd release of tnaalin via Kape channel openers can

1.

be determined using rat falets as provided by De Tullle, ot . JF Med Chem, 46:3342-3353

4y

2E03Y or by using huntay ielely as provided by Bitakhund, et gl Dicheron, 491840-1848
{2080,

S

{0044]  Provided hordn ave formulations, sach as controlied relonse pharmaceutical

fortmunlations, of R channed openers sad boguivalents thereofl Inone onibodiment; the
contrasiled rele m'fﬁzmmw:m s e formulated for oval sbuinisiration, Sueh omulalivns
confain in @ single aduioistration dosage between 10 and 100 oy, betweon 28 and 108 myg,

botween 100 sud 200 mg, between 200 sud 300 mug, batwesn 300 and 500 myg or betwesy
S00 snd 2000 mg of the Kapp channel opeisrs. In cortain embodinunts, the dosage of the
Karr charmel speners contaivad in a fornudation may be defernuined based on the weight of
the patient for which s o be admidstored, Lo, the forongdation may contsin in a single

adinistration dostsge bebween 0,1-28 nug of the Ko vhannel opener per kg of the patient’s

Loyl

oy wendght, or betwenn U105 myp of the K channel opens g of the patient’s body
weight; or bebwesn 0.5-1 mg of the Ko channel oponer per kg of the pationt's body
weight; or bebween -3 mug of the Korp chanuel openet per kg of the patient’s body weight,

or between 2-8 mg of the Kope channed opener per kg of the patient”s body welght, or

belwesn S-10 mig of the X chnmel opener per kg of the patient’s body weight, or
betwesn 18 mg ofthe %M; v charniel oponer per kg of the pattent’s body weight, or

hetwesn 1520 mg of the K channel opensy por kg of the pattent’s body weight,

[B845]  Also provided beveln are comtrolled relesse pharraasentioal formndations conlsining

&

Y

Kare chanuel opencrs obtained by st losst o of the following {8} particls size reduction

v

fmvelving conmnination, spray drving, or other ndcronising technigues, (b wse of a

paws
3
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pharmacsutical salt of the Ko channe] opensr, (o) wse of an fon exchange resin, {d) wee of
inclusion complexes, for wosnpde ovplodexivin, (o} compaction of the K chamued openey
with g solubiizing agent inchuding 8 low viscosily hyprometiose, low viscosiy
metyleellulose or similarly Bmectioudng sxclpleat or combinations thevent, {i} assisiating the
\Mw chanrel openey with g salt prior fo Rrmuelaticay, {g) ose of 1 solid disporsion of the
re charmel opener, () vse of & solf eveadsifving system, () addition of one or wore
surfactapts to the formulation, () we of nanopariicles, or (k) combinations of these

spovoaches.

{B046]  Further provided hersin are conteolied reloase pharmaccutical fwandationy
confatning K e channel opeaers which fnclude at least one componont that substantially
1hibits relonse of the Kapr chavmel activatty frony the formulation uati] after gesdric transi
h
L}

#
ral

As used hereln, “substtially inhibils” means toss than 139 roloase, mewe preforably at

least fess than 10% releass, of more praferdly at Tosst Joes than 5% release of the drug fom
the formulation during gastrle ransport. Releass van be voeasured s standard USH hased
ineviteo gastric dissohution assay in » calibrated dssolution appacatus, (L8, Pharmacopsia,

Chapier 711 2008,
(0471 Al movided ave orad pharmacectioal fornudations of Kape channel openers whdeh
inchads 2t loast one compenent that substantially intubils relesse of the K ape channel opansgy

From the fooauiation wotl! sfter gastrie transit,. Substustiad inhibition of drug relesse during

gasirio ranell is ackioved by mclusion of & somponent i the Bemudetion sclevted from the
growue consisting of {a} 8 pH sensitive polvaer wr co-potemer applied as g comprossion

&

coating on & tablel, () & pH sensiive poelaney of co-polymer spplied as a thin film ons
tabriet, {0} 8 pH scnsitive polvmet or co-polymer applied as o thin il o au encapsulation
systam, () a pH sonsitive polymer or co-polymer applicd to encapsulated nvcroparticles,
(o) ¥ non-aquecus-aoiuble polytoar or copolyracy applied a8 g conoprossion costing on a
tablet, () 2 non-agueonsssoluble polymer or corpolymer applied 25 2 thin Hlnon g tablet,
{g} 2 non-aquenus soluble polymer applicd as o thin il fo ay encapsulation svatem, e
noaquenns soluble polvaer ap giiac‘é o microparticlss, () meoporation of the formulation
in wy osmotio punp aystam, () vse of systanas controllad by lon exchange rediny, and (X}
combinations of thess approachey, whersin the pH sensitive polvmer oy co-polymer is

exivtand o degradstion under acid conditions.

o
42
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{0048]  Also provided hersin ave controlled releass phanmaceution! fornmiations of Kae
chanmel openers, whersin the formulation includes st lesst one component that contributes
fos sustatned relsase of a Ky channsl opener over a period of 2+ fuaws following
seoiniatration, oy over @ peried of 4-8 hours ollowing sdininistralion, ov over & paniadof
sore than 8-24 howew following sdodndstration. These formulstions see cheractorized in
having one of the following conponents: {a) 8 pi seusitive polymeric coating, (M a
hydrogel coating, () a filin costing that controls the rate of diffysion of the drug from g
eoated matix, {8) an ercdable matei that controls rate of drag reloase, {of polymer conted
pellets, granules or microparticles of drag which can be forther snospaulated or compreased
into w tebled, (£ an osmotio panp sysdtam cordaiidng the deug, () 2 oomprsssin onated
tadslet form of the drag, or (h) conbinations of thess approaches,

&

{045]  As used bereln, an orpdable matelx 18 the cove of & tabled formutation thay, upon
SRPOSURS 10 Agusou envirosment, ’iaegins a process of disintegration which fasilitates the

release of drog Hronm the matlx, The rate of release of drag fom the tablet s comrolled

S

o

both by the solubility of the drag and the rate of distadegratiom of the matvix.

861 The above Ponoulations may St comprise otte ov move idditional
pharmmssentically active agents {nther than Ko chapnel openers) weefid R the trextment of
a vondition seleotod Fom the grouy consisting of obosity, predinbstes, diabetes,
hy‘pe;m}sism, ﬁﬁgmssiam, clevated cholesterol, fuid retondion, other obasity sesociated
comworbiditizs, ischemie and reperfusion injury, eptlspey, scldzophrenia, vands, ot oflwr
peyehotic daeasss.

1] Parther provided fs g corollid relosse pharmacatisal forpanlation of a X
channel opener whersdn administrstion to an shese, overwelght oy obasity prope tndividust
vesubis i loast one of the following: () inhibition of Huling ineulin searction (b}
mhikition of stinodated insadin ssorstion, {£) elevadion of snergy sxpenditure, () slevation

of beta oxidation of fat, or (&) indubition of kyparphagls for about 34 hours.

B0821  Additionally provided s a controlled releass pim'mﬁc‘:eﬁ.iicai formutation of 8 Kage
channe! opensr whorein adodnisteation to an obsss, oversaight or obesity prons individual
resully i at heast one of the Sollowdng: (&) iwhibition of fasting tnsulin secrvetion (b)Y
inhibition of glecss stinudsted fnzulin seoretion, (©) slevationof energy exponditnes, {d)

slovation of bet oxidation of fat, or (o) inhibiion of hyperphagia &y ahoat 18 hours.

,.",
S
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o

[BOS3]  SUH further provided 43 3 contralled release pharmucenticsl formudation of & K

channel opensy which spon administeation to an obess, overweight or obest

RORS
ndividual results T at heast one of the following: {2} inhibltion of fasting insulin secration
{hY inhiBiton of ghwoss dimulated tselin seorction, {0} clevation of energy expanditure,

{3} elvation of bets sxidation of faf, oy (o) inhildtion of kyperphagia & about 24 hows,

{00541 Additionally provided 38 2 controlled reloase pharmacsutival fornmulation of 3 Kaw

charmel opener that upon adnvinistralion t an obase, overwoight or obesity proms fudividaal

resuita i af least ane of the following: {8) nhilitiow of fasting msulin seoretion (b}

inhibiton of glucose stimulated nsulin seeretion, {0} clovation of ensrgy oxpendinwe, (&)

Pty

<
elovation of bets sxidation of i, ov {o} inhubition of hyperphagia fu gbot 18 howss,

S35  Provided hereln is a wethod of tresting hypoglyesmia, the method comprising
: g 1 4

orally administering a controlled release formulation of a Koy chanmel opener.

&)

{08381 Further provided heroln s & racthod of treating obesity associsted cownorbiditivs in

7

.

an ohese, overwelght or obesity prone individesl, the method comprising administering a
thevapeutically effective amourt of @ solid oral dosage form of 8 K channsd openey, ov
controled release pharmasention] fmmalation of 8 Kawp chans! opener. In a preferved

-

sihadiment, admbstration 18 so move than two tines por 24 howrs, or ones por 24 hours,

{BOSTL Vet Buther wrovided hureli s a method of achieving weight loss fivan obexs
overweight, or obesity prone tulivideal, the method comprising sdwinistsiog ”
therspeutisally effoctive snasunt of & solid oral dosage form of 2 Kage channel sypeaer or

controlied rolesse pharmacentiog! farovulation offa Ky chammsd opeper. In g preforred

fory
erbodiment, adavuisiration is 1o wore thay two thmes pey 24 hours, or ouwe per 34 hows.

o

The daily dosags adroinisterad is prefocably betveen 50 and 180 rag. T owvtain

ambodiments, the shese individeal has 2 body mass des groater than 30 kg™, ov greater

Yo P o2 ; Y Y sy 2 e
than 25 keim®, or greater then 40 keid, or preater than S0 ke, ov wyreater than &8 imm
& S & >

Py P
at the e themethod commences,
{O0581  Also provided is & msthod of maintaining o wolght Tows in an obese overwsight, oy

ohwsity prove individusl, the method comprising administering 8 herapentically effective

\3

amounnt of a solid oral dosage fem of 8 Kgpe shaunel opensy oy confroliod reles
phasmacentics! formudation of 2 Kgpr chanuel opener. It s proferable to maintain weight in

an ohese ndividus ones soms weight loss hag ovainrsd when the alteesative is to regidn
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weight. In g preforred cmbadiment, adinisteation s no mwore tha two times py 24 howey,
or ones per 24 howrs.
10881 Further provided is a method of elvvaling energy expenditurs in s ovarweight,
obese or obestly prone individas], the method comprising administoring an offsctive amouat
s solid oral dosage form of & Kiare channel opener or conbnliad rolease pharmaventical
formmiation of g Kgve chamel opener, hna ;}tﬁj‘f“‘- o embodiment, sdministeation iz no
move than bwo times per 34 hourg, or onge per 24 howrs, In certafn codsodiments, the
fndividual has a body mass tndey greater than 20 kgfm2, or grester han 25 kgnd, o

~

graater than 30 ke/nd, ov greater than 38 kefm® » or greater tha 40 ke, or greater then 38

kyim?, of greater than 60 kpfm?2 ot the thne the method commmuness,

Bl Additonally provided is amicthod of slovating bets oxidation of &t an
overweight, ohese ov obhesily prone individual, the method copywising aduridsioriag an
effective anount of 5 solid oral dosage fm of 8 Ko channel opensy o controlled release
pharmecsuticad fwroplation of a Karp channe! opener. In o praferred smbodiraent,
schuinistraion s no more than teo Hoes por 34 hours, or onts per 24 howrs, In cortain

grabodimants, the individual has a body wass ndex gremter them 20 kgfm®, or greatsy than

!, or greater than 30 kg, or greater than 35 keghe®, or greater than 40 ka2, o

¥

greater than 30 kg/md, ov greater thay 80 kg m? at the fime the wathod commences.

00511 Yot further provided i & method of redneing visceral fal in an overwoight, ohees oy

&

o~

obesity prone individual, the method comprising sdmbustering an effective anount of &
solid orsl dossge form of 8 Kyre channsd opensr o controlled release phmn‘}acmﬁicai
formutation of a Kgre chavne] opener. T g preforred srobodiment, admindstvation iy no

nioe than two times per 24 hours, or suve per 24 howrs,

{0062} Sull further provided ix 3 method of delaying or proventing the transition &
dishetes of a predisbeiic individual acm;x‘i& n sehminisioring on offsctive apmt of 8 Ky
channst oponer or controlled relesss phamscantival forsralation of a Kye chanuel opener,
Iy o proferred sobodiment, administration 18 ne move thay bvo Hmes per 24 howry, of onog

per 24 hours.

[0063]  Additionally provided s 8 method of restoting normal glocoss folorsice ua
prediabetic individhal comprising administering an offective amowmst of 3 K chavmsd

£y

apener of contralied release pharmaceutical formmlation of 8 Kape shavnel opener. Tna

P
P
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praforred entbodiroed, adminishoatioa s oo more Than by thines por 24 hows, o tiee pey
24 hows.

0064 Putherprovided is o mothod of restoving normeal glucose tolerance in 2 disbeatic
VSRR DIR 1 o S P> 0y Y4

thvidusl conpprising sdumanistaring an effsctive amount of & B ope chavusd spsner or

comtrolied velease pharmancentioal forpvlalion of o Ko channel oponer. Tnoa praferrsd

ermbodinent, administration 8 o mors than two Hmes por 24 houss, t once pey 24 hess,

{8aest Sl forther provided is 2 method of delaving or preventing progesssion of disbetes
i an Tadivisual conyrising admirestering an effoctive woount of & Ky charwel opener oy
oontratied release pharmacsatical formuladion of @ Kaye channel opener. In a preforeed

entbodimont, adminidrstion i ne move than twe times por 24 howrs, or ones per 24 howes.

{Has6]  Also provided s 2 method fo prevent ar treal weight gain, impaived glocose
tolranes or dystipidenda assoviated with the vse of suti-prychotics o tost pationts
comprising the co-adnunistration of s offective arnount of a Kgre charmel openst or
controlied release pharmacsutival formulation of & Kars chaued opaner. uo g prefired

smbodimens, sdoinisiration Iz no maore than two Himes per 24 hours, or onee per 24 hours,

Ea

{067 Purther provided s 2 nethod fo troat obesity, or hyperphagia o a Prader-Willi
Svndrome pationd, 2 Froelich’s Syndrome patiend, i & Cohen Syndrome patiens, n g
Sorant Syndrome pationt, In an Alstrom Syndrome pationt, in a Borjesou Syndrowme patient
ov in 2 Bapdet-Biad] Ryndroms patient comprising the adninistrstion ofan effective amonnt
of 2 Karp channel opener or contraliod releass phavvonsentical fovoubaion of & Kaw

channe! ppaer. T & prefinred cnbodiment, sdoinistration is no mwore than two Himes per

24 bouss, wr once per 34 hours,

{R06RY  Sul futher provided is a method to treat obesity oy elevated triglyestides m a
pationt suffering hypedipoproteinena type § type I, type I or type IV comprising
admivdstering an offective amount of u Kare shanne!l opener or controlied releass

¥

phavmacentioal foudation of 8 K channel opever. T s prefivred embodinnent,

adrntaisfration i o moro than two times per 34 hours, or smes pae 24 howrs.

X

0681 Also provided s = method of reducing the incidenve of adverss offvols from
administration of 2 Kere chamsed opener 1o the trestment of dlseases of & subject achieved
by any of the fallowing: (8 vse of a dosage form that on sdmdaisdration redoces Co

redative to the cnrrant ?mg}wsn oral suspsusion or cupsule producty i vrdsy fo reduce the

-3
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tncidence of adverse side afferts that are sssociated with pask drog lovels, (b use afia

3

dossge form thot delays reloase votil gastie transit s oomplete in order fo redoce the
invidencs of adverse side sffosts that are sasociated with the velease of drig In the stomanh,
{c} inftating dosing of subtherspontic lovels and in a stepwise anner ngreasing dose datly
k] ihe therapeutic dose I achioved whersin the munber of steps 3 2 # 10 fo redhune the
incidenes of adverse side effocts that coour awiantly & the nttistion of treatnunt, {d} wes

fitw lowest effentive dose o achievs the destrad orapeatio affoet in ovder to raduge the

moidence of adverse aide sffects that ave dose dependent, or () optindizing the thming of

administration of dose within the day and veladive to meals.

B078]  Further provided is 2 methed of praventing weight gain, dysbipidersis or impaired
ghicose toleratee i a subisel frasfed with sn am&iwpsychotic drusg, the method comprising
admibmistering 2 pharmscontical foraolation of 8 K channel openet,

{88711 ot further provided s & method of reating weight gadn, dysiipidemda w fnyadred
glucose tolorance In @ subject treated with s snti~psychotic drug, he method comprisiag
sdmindatering a pharmaceution! fmoalation of & Kyre chinmel oponen

ROTA) Adse provided iz @ mothod of reating disesses charsclerized by obesity,
hyperphagis, dysiipidends, or decreased snergy expenditors incduding (1) Prader Willt
Syndrorne, (1) Froctiod's syadrome, (8) Cohen syndrome, () Summit Syadrams, {8)
Alstrom, Svadrome, () Botjssen Ryndroms, {2) Ravdes-Bied! Syndrome, or (i
hyperlipoproteinenya tvpe I, 1L Y, snd TV comprising admindstering s pharmaosutival

formattation of a K channe! ope

{00731 Purther provided i g pharmacentioal formadation of a ¥ape channel opener fvther

ceanprising 8 phamoacentically active agent other than the e chanwel opaner. In thix

LAY

formmlation, the other pharnacsdically sclive agent 18 an sgent useibl for ihe tontroent ol

covedition selected from the gronp consisting of oheaity, prediabetes, disbetes, hypartension,
depreesion, slovated cholestern, fludd retenfion, or other obesity associated comorbidities,
jachenic sud reperfusion inpury, epilepsy, schivoplrents, mmga, and ofher pyychotie

congdition,

{00741 The formualstions containing Kare chenuel openers desoribed hersin provide Ry
oproved voroplance, afficacy and safety, and S co-Srmaulations with other agents,
Inchuded are co-formulations of Korpe chanmel opensrs with one or mons additional

pharmacentically active agenis that have vowmplementary or stndlsr sotivitios ot targe

o

s

I8

Ex. 2002-0338



WO 2006026460 BOTAURGOSA0045]

Oihier phartoaceatical active ayents that omn be combined with B chaonel openers to trest
ohesity or to maintaln waight loss it s obesity prons individos] isclude, but ave not Hoited
iy sibutvamine, orlistat, phergerming, rimonsbant, 8 durstic, an antiepilsptiv, or other
pharmacsutical aetive whose therapeutie olility noludes weight boss. B s preferable o
matntain weight in an obese individual nuce sove weight loss has seourred when the
rradive is fo regain waight. Other phannaceutically sotive agenta that may be combined
with ¥age chennel openers to freat type X disbotes, or predinbetes inchude acarhose,
miglited, metformin, repaglinide, nateglinde, rosighitizons, progiitizons, ramipeil,
metaghidasen, or any sther pharmacentical active that baproves insulin sensitivity oy
glacose aiifization or glveemic control where the wode of setion 1 e spbanced Insulin
sgeretion. Other pharmaceutical aotive agont that can be combingd with Ky chavest
opaners 1o trast abesily associated oo-morbidities inchude a drag used to lower cholestevol, 8
drug used to Jower blood presswre, s auti-nflanuoestory drug ?imt is not 2 oone-3 inhibdtor,
dhug thatis an antidepressant, o drag weed to frend wrinary inconiinence, o othar drag
voutinely used fo treat Hevase conditions the incldence of which is slevated in overseight o
obess pativols s compared fo nosmal waight individuals inchuding, but not Badted to, drugs
to freat sthevsclerosis, ostenarthritis, dise hernialion, degensration of Kuwes sud hips,
brzast, andemetritam, cervical, coloy, Jonkemis snd prosiate cancers, hypselipidents,

asthmareactive sirway disease, gellstones, GERD, cbstructive sloep apnes, vhesity

hypoventilation syudriure, recurrent verdeal hemias, onstuad rregnlarity and ufey

Hve” o Telivotive amoumt”

[0S Inthe present covdexd; the tevm “thevapentioally offk
indicates that the maderialy oy syt of materiad 1s offvetive to provent, alleviste, or
amehiorste one ar more symptoms of & discase or medioal sondition, sadfor to prolong the

]

supvival of the sublect being treated.

[0076]  Tho torm “phanmaceutically scoeptable” tndicstes that the Wentifisd material does
not have propevties that would cause a reasonably pradent madival practiiones to avoid
schuipistration of the weterial o g patient, taking o consideration the diseass or
cemditions o be tresled and the respentive route of administration. For sxample, B is

conunonly requivad that soch & matarial be esssntially sterile, 5.8, for idectibles.

(8077} As used borely, the tens “oomposition” refors to & formulation suitalrle for

schuinistestion to an intended animal subjeet for therapeutic mirposes that contabis st Jeast

18
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%
e

hamacentically active compound and at least one phartaacentioally scospialie carrder

orexcipient. Other ferms s used hevein wre defined below,
{8078]  Adipooyier An anhmal connective Hewue oell sposialized for the synthesis and
storage of fal

TS Agonist Achenves! compoand that has affindty for sud stimulates physdologioa

activity #t coll receptors normally stinwiated by aatwrally soonrring substancey, tr gg*ﬁmg 2

blochemicg! response. An agonist of & receptor san also be vonsidersd an activator of the

recpon.

{00887 Abouty is ueed hevein o mesn in quantitative teros plus or minus 10%.
{0681} Adipose fisswsr Tissue comprised priveipally of adiposytes.

{OR31 Adolescont A person betwest 10 and 19 years of age;

{0883)  Adiporeciin & protein hormuone produced and seorsted exclusively by adipooyies
that reguiaies the mutabolism of Hpids and ghcoss, Adipoveetin infhisnces the body'e
reaponse ty nsulin, Adiponectin sleo hay anti-inflamniatory effects on the colis Hning the

walls of Mlood vessels.

{0084} Amchirstion of the svoyptoms of @ partioniar dissedsy by adoinistration of »
particniar pharprosutival componition: fefers 1o any lesseadng, whether permasent of
teanporary, sting ov fansiont that can be attributed o or associated with adnbidstration of

the composition,

[OO8S] Anslog acovmpound tet resombles auother in sfvuctore but differs by o least one

bed

storm,

O8E]  Antsgonist A substance that tends to nullify the action of snothey, sx a drug that

bimds w a cell receptor without shiviting 8 bologival response.

{0087 Atherosclorctic Flagee: & bulldwy of cholustern! and fatly watecial within a blood

vessel due &y the effvolr of atherosclernsis

[ROSE] Bavatric Swegory: a vange of surgical procedures which sve desipned to sid in the

=
poy

managenient or rostment of obesity and allied discases.

P

{B088]  Beta coll yesty Tomporarily gsié.\,% bati colls in a condition in widch there is

reduced metabolic sivess dus to suppressed seorstion of insuliv,

20
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098] Blaminats A component of 8 pharoacsuticn] dosage form that vonsists of the

(‘-?
brainstion of two distinet msterials.
{0091] Bivgvailability: Refors to the amount or sxtent of therapeutically active substancs
that is relsased front the drag product and becomes available in the body at the mtended site
of drog action. The smount or extent of drug released can be established by the
yham&am&m&m~;mz amsters, such as the aves under the blood or plasmia drog conventration-

Yaeg OF the dhug

{80921 Biosguivelent Two fomulations of the sames active subetanos gre Mosguivalent
when theres 15 ne sigaificant differenve in the rate and extant o which the setive substance
becomes available af the site of drug sction when adurinistercd at the swe wodar dose
under similar conditions, "Fornndation” in this definition may nehude the free base of the
sottve sebstance or different salts of the sctive substanve: Bloeguivalence may be
demonstrated trough ssveral By vive and in vitro misthods. These methods, in descending

order of preforence, include phatmscokinetis, pharmacodynanis, clinival and in vitre

studise. o particular, hiosquivalenes f8 denonsivated using phavmacokinetic mosenrss such

a8 the arenvdsy the b‘Emr‘é o plasins doug concentration-tine cuvve (ALICY sod the peake

Bocd or plasma soncendration (Cinax ) of e dmigosing stalistioal ariteria,

B9y Cavabineid Receptor Recoptors in the endocanmatdnoid {BC) system associatad
2

with the tnteke of food and tobaceo dopendeney. Blocking the sannaddnoid receptor may

reduve dependencs wr tulaoce and the eraving v foad,

HHIGE Conobination: refirs 10 any assoviation bebwesn or anog two oy mars Hema, The
combination can be o OF IOre sepaTate inns, such ax tve conyoaltions oy two
collections. ¥ can be s wixture thereod] suoh as 1 single rotxhure of the two or e itoms,

or any variation theveofl

{981 Composition: yefors to any niixture, I o be & solution, 8 suspension, Hauid,

powder, 8 Paste, SGUONIE, NOR-HISOUs OF ity combination therest

18961 Compreasimn tabloh Tablet formed by the exurtiom of pressure {0 8 volums of talvlet
sy dnoa dis

¥

{00871 Compressinn coated tablet: & tablet formed by the addition of & costing by

comprseston o a comprasesd wore containing the pharmscsutioal ackiv

%

vt
Pt
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[DO98]  Daplvativer a chemical subsiance derived Sorn anothey substancs by modification

ot substitution:
{80091 Daily dosager the total ssu of a druy taken in & 24 bour period whether taken
25 a single dose or adeen i multiple doses,

el DHazoxider Trchioro-B-methvl-2-H41, 3 @-bonzothiadizzine 1,1 doxdde with the

T3

enpivical fornula CEHTCINZGLS and a nwnleondar weight of 230,

{60101} Encapsalation systsnn a shructoral feature that contudns deag within such ss a
pharmaceatical capsule. & gel e whish drug is incorporated also is considered an

encapenlation syatem,

H00163] Eouivalent amount: an ot of a dedvative ol a diug that in assays of spon

admindsiralion to g subisc! produces s equad effect 1o 8 defived amount of te non-

»1

derivatized dras.

S35

[O0103] Fatty scid aynthaser The central onzyme of g pumltieneymes cmnples that eatalyses

the fonmation of palnutate fom acstylvoenzyms A, malenyicoenzyme &, and MADPIL

{B03 84 Gasteie Lipass: An enzyme ssorefed indo the gastrointesting! trmet that catalvees the

hedrolysis of distary ighroertdes,

W

{80185] Ghdanty An inschive component of s pharnecsutical Rorponiation that pravents

caking of the metvix during processing steps

{00186] Hypermsulondy: Hxosssively high blood fnsnlin levels, which is differentiated
from hypevinsuliviem, excessive seoretion of insulin by the panerestic islets.

*

Hyperinsulinemis may be the result ofw variety of conditions, such ey obesity and

PrOgRsneY,

{68167 Hyperinsulintsny  Bxeessive ssorefion of losalin by the panvreatic islete,
{06108] Ryperiiptdemin A general torny for elevaled concentrativon of jay or afl of the
Hipids in the plasims, such as chalssterol, iglyeerides and Hpoproteins,

OBy Hypaphagie: Ingestion of a greater than optial quantity of food,

3

{631 10] Tmrediont of & pharmacentival composition: vefors 10 one o movs materials vsed
i the manathetwe of & phavmaceution] coroposition. Ingredient can refer to @ sotive

ingredisnt {(an agsnt) ov o other walerisls in the compositions. Ingredisnts van fochuds
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water and other solvents, saliy, buifers, surfactants, waler, non-agueous solvents, aud

flgvorings.

{00111} Insulin rexistiies: A condition in which the Haxues of the body sre diveinished in

thelr rosponss o tnsalin

R0112Y Ischomic Injurys injury o tissue that resnlis front 2 ow oxygen state waally dos to

obstruction of the arterial blood supply or inadeguate Blosst Bow leading to hypoxds inthe

Hase,
{113 Melonoidonis: Actdosts aconmpanied by the sconmuiation of ketone bodies

{hatosing in the body Hasue and fhdds, a8 in dinbetic acidosis

5,‘(1

I Kb refers (o 8 packaged combination. A packaged combingtion can opiisally

include g label or Inbels, instructions andfor reagonts Bor nve with the contingtion,

IS Kl Pove forming subunit of the Ky chanmel, Alse kuown as the Jowardly
cotifving sulninit of the Kage channsl. Typleally existing as Ky and tnfrequently s

Ko subspecios

{8116] Ko channely An ATP sensifive potassiom fon channe! seross the oell membrane
formad by the aasectation of 4 coples of a selfsnylures receptor and 4 copiss of a pore

forming sebunil Kir, Agonizing the chanwel can fead 1o roembrane hyperpolurization.

LR Eﬁ:fi)ﬁmi Froduct {16 kDY) of the ob {nhesity} Jocus. N is Hound o plasme of
mammaty and exerts » bormona! selon, which retnees food uptake and incrsases snergy
expenditure.

O0118] Lipogenesiy: Thy goneration of now Hm rimarily lacviglyeerdes. B
RNy 8 LY

53

dopandent on the aotion of multiple distinet copymes end transport molecalss.

{60119] Lipolysis: The brogkdown of fat by the coordinsted action of multiple snyymes.

{08120] Lipoprodein Hpaser An enzyvme of the hydrolase olnss that oalalyses the resstiont of
friacvelyesral and waler to vield dacvlglvers and o Bty acid smon. The sneyme
hpdeolyses ireyvighosrols in chylomiorons, \*‘(;)1‘}’~§G‘¢‘3~§1ﬁ21$i§}? Hipoprodeins, low-density
Hpoproteingy, snd disovigiyeerols,

{08121 Tobrivant: An nactive component of a pharmwaesutical furaulation thet provides

for the How of materials o varioes procossing stops, perticulady twbleting

Yoz
Led
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o

[0122] Miomparticle: A small pactiondate Roomed in the process of developing
pharmaeentical formulations that way be coated prior to producing the Sual dosage from,

3,

{01237 Obesily: Aninorvease in body weight beyond the futation of skeletal sud physical
rageivenent, a8 the result of sy exceseive acounnidation of fat in the body, Fonsally defined

ag having 8 bosdy mues iIndex greater than 30 kgfm?2.

{8134} G&s\i‘t}f Prove Individuals who because of gonstle predisposition or prior history

ol obosity ave 3t above average risk of becowing obese,
{00125 Obestty relstod coamorbiditios: any dizesss oy condition of antimals or lunnans that
are Incrsased invidencs in obose or overwsaght fndivideals, Bxavoples of sueh conditions

inelude hypertension, podiabotes, type 2 diabetes, osteoarfiuits aad gardiovaseular

eorelilinns,

{01 26] Osmotically controlled reltaser & pharmuacsutival dosage fwm i which fhe relosss

of the artive dmg & principally achieved by the hydration of 2 swellable component of the
formulation,

i

R8I27) Overweight: an Individual whose weight 13 above that which is idesd for thelr

St LW Altg et the © i fo classificationy sy obass. b Ixunans i L
hotght but who falls & the eriterts & clagsificatd beer. ol & Body

Mass Index {kgfm2) an overweight individuals has 2 BMI hetween 25 and 30,

{O0128) Ovidation of Fatr A series of reactions imvolving asyl-cosneyme A cotapounds,

whereby these unstergo beta oxidation sud thioclastio sleavage, with the Srmation of avstyl-

comynwe A the maor pathway of falty aid catabolion i Hving tigens,

{00128 Pharmaceutival compasiiion: wefers & composition that containg an agent and one
or move ofher Ingredisnts that is formulated for adduinistration to 3 subjvel. An sesot vefers
iy an active ingrediot of 2 phamacentival compuoattion. Typically setive tngredients are
sotive & freatmant of 3 disease oy condition. For example, agents that can be fncluded in
phavmaceatical composiions include agents for freating chesity or diabetes, The
pharmaceatically active agent can he referred to a3 “a pharmacentioal sctive.”

FE0130] Pharmacsutical offect: refers 1o an effect obssrved upon sdminixralion of an ageamt

35

infended for treatment of & dissase or degrder or for smelinration of the symptoms thersof

{88131} Pharmacodynmoie: An sffect mediated by drug sction.
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O 331 Phammacolinetic: Relating to the sbeorption, distribution, metabolism and

ehimination of the drag i the bady.

{0133 Polymorph: A compound that shares the same cheristry bud a diffieent orystal

180134} Presdipocyie:r A progentior ool to adipovies.

{B0135] Predisbetioo A condition that procedey disgonsis of type I dishetes. Typa

shabetes is 2 form of dighotes mellitus which is characterized by fnsulin insensitivity oy

FO0136Y Prodoug vofers {o 3 componnad whish, when wetabolized, yields the desived active
conyund, Typleatly, the prodeng iz inscfive, or less sotive than the active compmmd, but

oy provide advantageous bandiing, aduunisivation, v metabalic properiies

¥

For example,

i_:a’;

soone prodrags are sstes of the active compoind; diving mistabolysis, the sster group 18

cleaved by vield the active drag. Also, sope prodiugs wre solivated erpsvroatically to vield

S

»

the sotive compound, or 8 sompound which, upon frther chenical reaction, yields the

astive conpoad.

{60137 Prolomped Administration (profonged basish Adwinistration of & pharmaceutically
acseptibde formulation of a drug or 7 or move davs. Typlosily, prolonged sdwministstion is
for ot least twee woghs, praforably at least one month, and sven move proforably af least two

roonths (f.e. st lpast Bweeks)

{1381 ¢ un,i\gucsaiviﬁg formuladion: s pharmsesutiosl formmlation which ypon orsl
admiisiration may reloase sobstotially all of the drug sctive from the formudation within
13 maies

S

{30139] Reloxes frmoudation {sustsined}, {or "sustained rofesss frpndation™) A
fornudation of phannaceution] product that, spon sdognistration to axtmals, provides &y
velease of the active phanmacentios] over an extended pariod of time than provided by
formndatons of the same phavnascatical sctive fhat rosulf furapdd sptebe, Shlar ternts
are extendsdurelense, prolonged-release, and slowwrslense. In all casss, the preparation, by
definttion, has areduced rate ofrelense of solive subxance.

{60140} Relogse fovantlation {delaysd), {or “delayed relzase formulation™y Delayed-

o1

releass products sve predifiedreleass, but ave not exjensled-relesss. They involve the release
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of diserete smoust{s) of drog sevoe time after drug adounistration, o.g. sntevic-soated

pradacts, and exhibit a log e doring which Bitle or vo sbeorption ocours,

{08141} Relegse formulstion {controlied), {or “controlied rolense formubetion™n A
formuation of pharmaceniical produet that may nclude both delay of relerse of
pharmaceyutival active gpon adonimsiration ar ntrol of relesss i the manner described

for snstnined rolcass,

{B0142] Syt the nouwiral, basie or seid componnd forned by the union of su acid or an acid

racdical and & beee or bawie radical

801431 Sobid oral dosage fon pharmscsutical formalations designed for orsl

administration incluading capsitles and tablats.
{0144} Rubjoct: rofers to snbmals, meluding wammals, such ae human beiogs.

{OH145] Salfonyiurea reeplior: A component of the K channel vesponsible for
interacton with sulfonyvivrss, othor K ore chinnel antagonists, diszoxids ansd other K ayp
charmel dgomdsts,

>

{00148] Tablel: Phavmacentionl dosage fovo that is produced by forming @ volame sla

roatriy containiag pharmaceatioal sctive and exeipisads o a size and shape soitebls for

dral adiministraiion.

B

[60147] Thermogenesis: The physivlogival process of heal prosdaction in the body.

{68148} Threshold Concsptrastion: The wanimuot ohroakding conseniration of g deag
required to sxsrt 2 speeific metabolic, physivlogioal or compeaitional shange in the body of
8 freated homay or aninl

{B0149] Treabmenl meass any mauness in which the symptisns of a condition, disordey or
disease oy other indication, sre amchiorated or otherwise heneficially slored,

FOOESY] Triglvesride: Slovage fats of srimad and huntan adipose Hasue principally

sonaisting of glyeered seters of sabrated fatty soids.

=

QO131Y Type I disbetes: A chironic opndition in which the panereas makes little or o

fnsaiin because the bata oolls have boon destroyed,

[O01S2] Uincoupling protelie A fanily of proteing that allow oxidation (n mitechondtia to

proceed without the nsual contomdtant phosphorylation fo produes ATP,

26
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D013 Viscorst futh Bunan adipose tissues prinoipaily famd below the subentanenns £
Y ¥ it

and musels laver fo the body.

DETATLED DESCRIPTION OF THE INVENTION
{00184] Provided hevon are pharmasestivgd Somudations of particwdar Ky chonpel
openers that when administered to subjoots sebieve novel pharnmeodyaamiy,
pharrscokivetic, therapoutio, physlologiosd, and metsbolic outconmes. Also provided sve
phammaceniical formulations, roothods of adniindstration and dosing of partioular K g
channel spsaers that achisve therspentio outrorees while reducing the widense of adversa

sifects.

{ERS] In pavticndsr, phasmacentical formutations formulated for oral administration
sxchibit smlvantageous propertios ncheling fasilitating vonsistency of whenrphion,
phanmacokinetic ad phammasodyamnic responses aoross reated pationds, covietbating to
pationt compHanes wid tnywroving the safety profile of the produst, such as by reducing the

frequency of serious adverse offects, Meothod of treatment of metabuhic st other discasss

of bumans and anioads by adembistenug the formulations mre also provided.

FO0186} Conpds of formulss I and T, formulas IV and ¥V, and Sormulas Viand VH,
such as for exanple, dazoxide {showr helow) can be proton tautomers, Protow tautemere
ave Jeomers that differ fom vach other ondy o the lonation of & hydrogen stom and a double
bond, The hyvdrogen atom and double bond switeh hoations hetween g carbon alom and 8

heterontom, such as for sxampls Ko Thus, when the nitrogen substituent ts hvdrogen, the

,.1

fw teraneric chenvosl strochures may bo used fnterchangeably.

! H
rf“"{?\\?.f E\i‘\\\*"“f -"-’{:' \\ e E\i \ 7
:5 ‘:i §“ e U ) ’:
Ry 8 i \\ o .\,N
KA \\
GO g o

R

{80157} The pacticular B choel opencrs that van be used in the Invention formulations
include any of those within fornuila ¥ to VI Exemplary such coroponads inclade
Hazoxide, BEREGZ, BPDZ 73, KMN414 and BPDZ 184 {see, fw oxsnple, Schow, of 8,
Bfoorg. Med, Chem, 13, 14185 Q0050, Compound BPDT 154 also i an effciive Kage

chanpe! getivator in pationts with hyperfosulidsm sud in patients with pancreatic

b
g
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insulinoma. The synthesis of BPDY compasd ix provided v Cosgrove, st al, & Citn,

Endocringl. Meta ?}“ &7, 4E60-4868 (2002}

180158] Analogs of dlazswide wnchude S-snmopylanmive-Tamethony-4H-1 2.4
benzotiiadiadae 1, -diodde, which s @ seleotive Kiet 28 URL charsl opener (see
51, 18861906 (20020, -alky

Dabrovesky, ot al, Divbews, vl
ingladed (see, fiw exauaple, Ovedracge, of al, 8ol Chem,, 3

substituded didzonides are

e

3, 17551

T6H (20025); these

chaswel openers ghow decrvased activity fin the inhihition of nsulin relsase and inoreased

activity in vasculsy stnooth rouscle fissue, Forthorvoore, 2«atloy] substituted diszoxides
generally do not fluxction as traditiona] potassium channel activainrsg, bot instead show

potential ss 0o hlockers.

(1897 Ohor dinvoxide annlogs inclade deseribed
13, 143-155

in Sohow, ot wl, Blosrg Med Cham,

$ {2135, are shown below.

>N ;ii =2
e V;;* . R N
0k
P, - o,
S W
50

/R and 8% are
a) 4, €1, NHOH(CH )
} Gi‘:g\ H, NH’QH{ 3"‘\0}2
£} H, O RHOHOHOHICH ),
i} H, G, Wbbaobutyt
{00168} Diazoxide sualogs having different alkyd sudstitnents af the 3 posttion of e

1

moteculs Gdentified as B shown below) are deseribed in Berdoline, ¢

Charwels, 1, 267278 R {1993}

al, Revepiovs and

& ;:% .
"\T-»" = \{ 8 ﬂ o
vl "‘N\‘\\ NN eyt N

R Qﬁ\\

BTN 03045]

&Y, W and B awe:
SY M M Oy

REM H O

£y CHa QL H

o) ORCH, H, O

&) Nidy, M H

£ CHOHOL W, G
gy nCale, M, O

%‘i} 3'1{;5}%1,1‘ H., Ci

B n\}rH i H, O
Holddy, L H
BinCaHg, O H
sty QL H
oty rlopbben, O, M
£ ;sm;H» o, T
!")} i ey, 5 O
i nGalyg, GL T
i}} ﬂC‘ﬁ‘ﬁ B LG
O GLH
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TO0E61] Koy chivnsel aotivity of fornuda T VI and related vonpponnds can s measared
by mentbrave potontis! shudies ae described in Schon, vt b, Stoorg. Med Chem, 13, 141
L35 (3008 and Dabrowsk, ot al., Diadetes, 51, 1896-1508 (20021

{B0162] Measurernant of the inhitstion of glucose-stiraudated fosulin ralease from FTCE
oty is desoribed mw Schionw, et ol Bioorg. Med Chem 13, 141158 (3005). The abilipe of
particnlar Kre chonmel openars o tnbibit veleass of tnsulin o incubated tof pamoreatic
istets can be perfoomed & desoribed by Quedraogo, et al, Bl Chem,, 383, 17301768

(2.

[HH153] Activation of recontbhinant Kare channels by Mo chanos] openers can be
examinad by moniionng mecroscopic ourrents inside-ont numnbrane patches from Xenopus
sutvtes cooxpresaing Kirg.2 and either SURY, SURZA or SURZE, SUR exprossing

monbranes san be praparsd by kuown methods. See, for example, Dabroswsia, et gl

‘% ¥
Briabetes, 51, 1896-1906 {2002),

{301 64] Binding exparimends can be used fo deternuine the abilily of Klure chumnel opensrs
o bind SURL, SURZA and SURIB. Sen, for swample, Schwanstechey, ot ol EMBO L AT,
55295535 {1998).

HIO16S] Preparation of SURT and SURIA chirerss, s desoribed by Babesko of al, sllows
for comparison of pharmacologic profifes (La. sulfonyl sencilivity and responstviness io
Hazoxids or other potass wre channel oponers) of the SURTKHS.2 and SURZAKR62
potasshun channels. See Babouke, st al, £ 8lol Chemy, 27500, TIT728G 2000}, The
cloning of & sulfonyhuwen receptor and s tewardly rectifving ¥ channel ix deserilsd 'i}}_f
Tsomote, of al, & Bl Chem,, 271 (403, 2432124324 {1336} Dhuban, of al, PN

AR

96(21), 12162-12167 (1999},

{00166} Differences botween the fuman SURT snd howan SURR2 genes ave desoribod and
shown n Agdlas-Bryan, of al,, Plysiologioal Revimw, 78(1), 227-245 (1938},
F00167Y “Halo” and “halogen” rafer to all halogens, that 18, chlore (U1, fluore (Fy, bmme
{Br}, or fedo (I

SRR 68] “Hydrowy!™ s "lrvdroyy™ refer to the grouwp O

{00169 “Substituted wny™ refors 1o the growp -OR’, whers R s aliey], substitnted alid,
syl substituted arvl, beteroaryl, substitwted heferomyl, aralyl, substituted avatkyl,

cyeloatiyl, subatituted oyaloatkyl, hotersovelyl, or substituted baterceyolvl
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{170} “Rubstituted thiol” refirs o the grovp -BR, whers Riis alioyl, substitnted alked, acyl,

sabstiinted acvl, svyle substituled aryl, bhetoroaryd, substituted hotoroaryl, avalioyl, substituted

aralkyl, oycloalkyd, sebstituted oyoloaliyd, hetermvelyd, or substituted bateroayelyl,
01711 VAR refors to an slans-denved radical containtng fom 1 i 10, preferably Lie

&, carbon atory, Alky! fochudes straight chatn albyd, branched alkyl sd oycloatiov], such as
methyl ethyvl propyl, inopropyl, bubyl, t-butyl, and the ke, Btraipht chadn or branched

a

atiovl proups contain foem 1-10, praferably

yorit

o 6, more preferably 1-4, vet nyors preforaldy
12, carbon moms. The alkyd gronp ds attached af any available point o prodice 8 stabls

cogngound.

JBO1721 A "aabstiuted allol™ ds an alioy! grovp independently substitited with 1 or maore,

2.8 Iy & or 3, groups or subsiitvonts suve s hale, hydvogy, sptionatly substituted stkoxy,

optionally substituled alkylthin, sikylsalBoyl, alyisulfony, optionally substituied amino,
optismally subatitated saide, sndding, vros ophionally su‘mmﬁw with atkyl, amnosutfonyd

optisnally Nanono- or N M-di-sabstitured with allod sikylsalfonyiamine, camboxyd,

heterooyele, substitnied hetsrooysle, nitro, ovans, thiol, selimylanine ov the Hke attached

at sy available podat to produce & stable compound. Tpartionder, "Horo substituted” refers

=

1o substitution by 1 or more, 6.8, 1,2, or 3 fluoring stoms. "Oplionadly Seeo substituted”

»

nians fhat substifidion, i prasent; is Haoro
[B0TT3Y “Lower atkyl” refers to an allyd group having 16 carbon atoms,

{BH174] A “substituted lower alky?” is 8 Jower alloy! which i subatituted with 1 or vuwrs,
e, L2, 01 3, growps or substitienty as defingd above, altached af any available point te

produce g stable compound.

s

{00178} "Cycloalind” refers to satarsted ov ansatursted, non-womatic menoeyolie, bloyekie
or tlovalie carbon cing systens of 3-8, more prefivably 346, ring nunobers per ving, sueh as
eyvelopronyl cyclopentyl, oyelohexyl, adanwntyl, and the ke, "Cyoloalkylens” s a
divalunt eveloatkyl

GHUTS] “Aloxy” denotes the group -OR, whare R is lower alkvl.

00177] “Substituted alloxy” denvtes the group -OR, whers R is substituted fower alkyl

FOLTAY “Alkelthio” or “idoatkoxy” refies fo the gronp -8R, where B iy Tower sl
{30179} “Robstingted alloplthio™ or “enbstituted thicalkoxy” refors fo they group -S-B, where

R iy substinted Towse alkyl.

Kt
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{01 R8] “Sulfinyd” denctes the group -S{0)-

BBIRT] “Rulfomyl” denotes the group 80

{00183} “Suhstituted sulfingt” denctes the proup ~B{OMR, where R is Jower alkvd,
substibuted lower alkyl, oveloaikyl substitated oycloaling, ﬁ»}ii)iﬁ&ik}{iiﬁk}i substifuted

1, helorooyvelylalion], subatititsd

hetersoovelyiatkyl, aryl, substinaed aryl, boteroaryl, substingded heteroaryd, heteroaralioy],

=

eveloatiyvialiyl, heterovyelvl, sobstituted heterooyely

substituted heteroaratky!, amfloel or substifuted srallovl,

{BOIS3] “Substtinted solfupet™ denotes the group <S{OR-R, where R s lower alkyl,
substituied lowar allkoyl, ovcloallopl, substituied cyoloalkyl, evcloaliovialoyl, substituied
oycloalivylathy!, hetorooyalyl, substituted beferooyelyl, heterooyoivisiked, substituted
heterecoyelylalkod, aryl, substitoted aryl, hotovoaryl, substitnied lutercaryl, heteroaralinvl,

@

substitoted heteroaralkyl, arallyl o substitated amalkyl

{H184] “Sulfopyinaine” denstes the group -NRIOQY- where Rois bydrogen or lower
alkylk

[EBR] “Substituied sulfonylanming” denotes the group -NRISENHRE, where R is
hydrogen o lower alkyt and B fs lower alkyl, substitoted lewer all, cyslontioyt,
substiiuted eyeloalkyd, helerocvalyl, substitutod hetsrooyelvl, mrvl, substitated m‘};?i?
hgtornaryl, substituted heteroaryd, hetermpalked, substituted hoteroaraliodd, avathyl w
substityted amibyl

<

RG] “Amino™ or "anune® denotes the grovp Ny, A “divalent amine” denotes the
group ~NH-, & "substibted divalent amine® denotes the group R~ whersin Ris lower
alloyl, substituted Towse aikyd, aryl, aubstituted srel, hoteroaryl, sobstituted holeroaryl, scvl,

substituted acyl, sulfouy! or substituted sulfonyd,

O018T) “Substituted andne” o “substitatad aming” denotes the group -NRR, whersin R
and R e indepenstontly hydrogen, Tower alkyl, substinsted lower alkyl, aryl, substituted
seyl, heteroaryd, substituted holerogeyd, aoyl, subatituted acvl, sulfonyd, s&bsiﬁtuﬁm‘i galfonyl,
oy eveloatky! provided, however, that at least ene of B snd ® s not hydrogen, B'R'in
covabination with the nitrogen may form s oplionally substituted helerovyclic ot heteroaryl

g,

{68188} “Alkylaaliingl” denotes the group -SEONRF, whirein B 1s optionaily substibuted
atlvl
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{0189 “Alkyleutfony!” dencles the group ~S(OLKRT, whereln RY is optionally substituted
adked

faa1e “Alkyisaifonylaming” denotes the grovp NRIS(ORRP, wherein BY iy optionally

substituted aflyl, sud R e hydrogen or lovesy skl

{00181} Phannavcutiond formmlations containing Ko chanusl openors inchade the fee bass

el

of the drug or & sall of the drug. Such salia may have one or ore of the f«yilmving
taracteristics: (1) stablity iv solution duing synthesis and Formudation, (23 stebility ina
solid state, {3 conmpatibility with exeipients vsad in the eanufactine of tablst formulations,
{4} guantitatively vicld the Kape channe opeoer upon expoaure o sineladed o seinal
santric and duodenal conghitions, {5} release Kaye channal opener from sufficiently soall
particles that are readily dizsnlved and sbsorbed, {8 provide, when Inocorporated it &
pharmacestival fornadation, S absorpiion of groater than 80% of the adudnistered doss,
{7} present no slevated foxicologival tisk as compared to the free base of s Ko channel
opaner, {8} san be formulated o sccgplable pharmaceutical fvmudations o froal obesiy
and other diacases of tuunans, () sre acosptalle 1 the FRMA ss the basis offa doug ;};‘odm:t,
{10} van be reovystaliized to Smprove purity, {11) san be nsed o forn soearyetals of fvo or
mare salte of the Kare shannel opener, (12} have lndted hygroscopivity to laprove
stability, or {13} synthetic smd eryatadlization condittons nnder which the salt s Hned oy
he varied resulling in different orysial structures {polvinouphie} owi be controlled in the

syuthesis of the salt.

(661921 Karp channel openers cu be fornulated a6 pharmaceutically seceptable salfs,

Phsrmacentically acceplable salts sve von-toxic salis 1 the smouats and concentratinns at

which they are sdininistered. The proparstion of such salts an facilitate the
phammscologioal use by altering the physical characteristios of & compound without

preventiing i from exerting Uy physiclogieal sffect. Useftd alferations i physical propesties

e

include Towsring the melling peint to freilitate transomeoan] sdalstratinn and nersasing

the solubility to Seilitate adnunistering lower effective dosss of the deug.

[80193] Pharmacentioally scoeptabls salts fnelnde sold addition aalts such as thass
sz.enmiﬂing sulfates, chioride, hvdrochloride, Hmarate, nwloste, phosphate, sulfmaty,
acctale, citrate, lactaty, farrate, methansenifonate, cthanesulibnate, benzencsulfonale, p-
folucnseuifonate, oyclobewyiselfmnate sod quinate, Phanmaceutically scoepteble aalts oan

b obtaised Som acids such as hydroohlorin scid, maleio avid, sulfirio acid, phogphoric

3

2

s
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¥ ry

sedd, sulfande acid, acetic avid, citie acid, Iastie aoid, tarterie sold, malode acld,
methanesnlfonde acid, sthanesulfonio acid, bervensauifonie actd, ptohenesud fondy achd,
eyulobexyhamifamie acid, famarie acid, sud quindo amd

i}

{60194} Phanweontically seoeptablo salls also nclude basie addiftion salls such as these

containing bonvathine, clloroprocaine, chaling, disthanolmine, sthylovedinnineg,

ki

megheing, procgine, duminn, cdlohuy, Bldom, maznesing, polaastunt, sodiny,

< e%

aumonivm, alkvlamive, and zing, when aoidie fanctionad groups, such as cwboyylio asid or

phano!l are present. For exanple, see Bonungion's Phamscsutical Selenwes, ¥ o ot Mack

&

Publishing Co., Bastor, P&, Vol 2, p. 1437, 1993, Buch salte can bo prepared using the
appropriste corresponding buses.

{00195] Pharmaceutioally scceptabls salle con he propared, for example, by dissolving the
free-base form of & cexopound Lt a suttable solvent, such a3 an squeons o aguects-aleahed
i solution containing the appropriate acid snd then fsnlaled by evaporsting the solution. In

avicther example, a 38l is propared by reacting the free base aud anid fn s orgsmdo solve

[08196] The phartscontically scceptable aatt of the Gifferent compounds mgy be prozomt us
s eouplex. Bxamples of complexss invhude Bchbimothoophyliine conplex (saslogews (o,
2.g., dimenhydrinate: diphonbydramine S-chlorothonphyiling (11 complex; Dransraing)

andd variops ocyeloderivin Iclusion complexes.

O3] Salts of Koy channed openery, and parfioal salis of diszoxide, muy fnolode, but
are not indisd to acotale, acetonide, scatyl, adipate, aspertate, besylate, Wacetats, hitavtrate,
bromide, butoxide, bulyrate, caloiuny, camsyiate, caproate, carbonate, cilyate, cyvprionate,

decaroate, dlavetate dimf:gwnmmm dinttrate, dmom“«mm, dimnpmmte* disnshivan,

giuﬂ-&mﬁm \3 wonate E';‘:mz:t-etmid@, hé‘ppumm Wd&i{:’, hydeobromids, hvdvrochiorids,
sethionate, lactohionale, malate, maleats, meghunine, methyibromdde, muthylanifate,
eirizoate, nafate, napsylate, nitrate, oleate, palntitate, pamoate, phonpropiouate, phosphate,
piyvalate, polistivex; polygalacturonats, probulate, proydonate, ssorharate, sodium ghoinats,
sesthurn phosphate, podium succinate, stale, succinats, sulfate, sulfonats, sulfosalioylate,
tarivate, tebudats, tevephalate, torophthudate, tosylate, triflutute, frihyvdrate, Uistlicste,

romuethanine, valerate, orxinainlate,

(98] Formaudations pravided hersin exhilit some or sl the following chavacteristios: (1)

they are stable al ambient touporstiess for a mindomm of one year; (2) they movide for sase

Ex.
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of oral adudnisiration {J} they faotlitate patisnt complinnee with doslng; {4) wpon
administrationy, they consistently frotlitate high lovels of sheorption of the phartmaconticsl
active; {83 upon onee of twivs datly oral adavvisiration they sllow wlosse of the Kgw
channel opener over a sustained thue fame such that the ohoulating concentration of the
Kare chanmsd openey or Hs netsboleally antive metabolites does not il below a

therapeutically effective vonomstaation; (6} thoy schisve these resulis independent of the pH
of the gastrobntesting] traet of treated individeals, and {73 they delay release tntil gastrin

fransit s complote o nearly complets.

8199 Formulations designed for oral adminisiration can he provided, for exarapls, as
capsuies of tablats, Capsude ov tablet forpadations include a munber of distinguishing
congwmeds, Oue is 3 component i improve alisorphion of the Kge channed opsns
Another sustaing reloase of the doug over weore than 2 howrs. A thied delays substantial

velzase of the drag vall geetrio tranait 4 conpleted.

{RO200] The foraudstions Heolosed berelr exhibit iproved solubility sud absorpticn of the
e charsel opener conupared 0 proviguy mulstiony of those drags. These
advantageons propertics are sohieved by any one or reore of the fllowing spproachss: (1)
reducing particks size of the Sraudation by conuninution, spray dryving, ovother
nicrnnising fechnipues, (3) using & pharmacoutical salt of the K shanel opensy, {3}
using an ion sxchangs resiivin the formudation, (4) using inclusion complexes, for axanyle
wstng a evelodexivin, (8) compaction of the K cheone] opaner with a solubilizing sgeat

moluding low viscosity hyprametiose, low viscosity wetviostiulose or stmilarly fimotioning

~.

exeipisnt and combinations thevsod] {8) assotating the Kare chamed opever with & salt
iy o formulation, {7} vsing a solid dispersiom of the fii_.m: shannel oponer, (8} uging aself

ernulsifing systsen, (9 adding one or move surfactants o the Rorpwdation, {10) using

"

ax

ranopartisies v the foomudation, or {11) combinations of these apyprroaches. .‘i’-‘m}i‘s}z‘a}}iy

when the ¥ chaonel opener {s ¢ salt of Mazoxdde, the saltis not a sodbom sali.

{00201} Release of Kape charnel opener over a austainesd poriod of time {2-24 hours) is
sedvdeved by the use of one ov mone approaches tncheling, but vot Kofted tor (1) the use of

PH sepsitive polymeric coatings, {2} the use of 5 hyslrogel, (3} the use of a Sl coating that

pontrols the rate of diffusion of the diug Hom 8 coated watvby, {4) the vse of an erodable

mateix that contrels vate of drog releasy, {3} the use of polymer soated peliely, granales, oy

mieropartichss which o be further sneapsitlased ov compressed into a tablet, (8) the use of
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an ssmotic pump sysiam, or (7} the use of a sompreasion conted tableg, oy (8) combinations
of these spproaches,
{80202) Delay of release of Kgpp channe! opones from the formmlation notil gastrie transit

g complets s ackioved in the Rrmudations provided heret by any of seversl mechanduns,
A pH sensitive polyioer or co-padynier 18 need which when appbied arovnd the drug mstnix
Hrtions as s effentive hovviey 1o rolense of sotive ol pH 3.0 orlower andds wahabe at pH
5.5 and above, This provides Sixv sontrel of relesse of active compound v the stontach b
vapidly allows release once the dosage form has passad dnfo the sorll intestine. An
altsrnative 1o a pH sensitive polymer ox mwps:ﬁ;«me;: ix g polymer or co-polymer that is non-

~

agusous-anhitde, The extont of resistanos fo relesse in the gastric sovivsnment oan be
cordroled By costing with 3 blead of the noraquevas-soluble and & agneous sohuble
polyroer. Tn s approsch nefther of the Meoded polyrers or so-polymers are pH sensitive,
Ohe exam;:«l of & pH sonstive copalymer is the Budragit wethacrylic co-polymers,
inedoding Bodragit 1100, 100 or LIOG-SS solids, L30 D35 or S 30D dispsasions, or the

L1885 or S15.5 organie soluitns

{00203} Polvmwrs that delay reloase o be applied (o a tablet sither by spray voating (a8 &
thixt it} or by compression somding, I s capsule iy nsed, then the polymeris) may be
spplicd over the surface of Hhe capanle or applied to micrparticles of the drag, which wmay
then be encapsulated such as i o capsule or gel, I the capsule 18 soated, then 3t will resiat
distrdegration untll alier gastrie tansit, I nnoroparticles are soeatad, v the capsulo may
disintegeate In the slomach but Bl to no deag will be relossed nuntil affsy the fee

nucropavticles sonpplete gasteir transit. Floally, an ovmobic prnygs systers hat vess, 5.8, 8

swellable hydrogel can he used to delay drog release i the stowacl,. The swellable

hydrogel takes up molahne after sdminiatestion. Swelling of the gol resulis tn displacerent

of the drag fom the systom for absorption. The tinying sod rate s velense of the drug
depend on the gel used, snd the rate af which molature reaches the gel, which csube
comtrolied by the size of the opening in the systom throwgl which fuid enters. See Drug
Dielivery Toshnologies ondine sticle Dong of sl “L-OROSY SOFTCAP™ fiw Contralied

Relosse of Non-Aquecas Liguid Formudationn”

JR0204] Aconrdingly, delay of relosse of Kare channel openers fom the tnvention
fornmtations wntil afler gastric transit is conyplote 18 achieved in the formulations provided

hersin by any of several mechanisvos, inchuding, but vot Hmdted 1o {8) 2 pH sensitive
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potyoer of co-potymer applisd ay o compression onating on 8 tablety (b)Y & pH sensitive
polvmer o co-polymer sppiied ay o thdn il on o tabdet; {0) 2 pH seneitive polymer or coe
pohamer applied axa dan fike to an encapsnlation: systeny ) & pH sensitive polymer or o
polymer applied o sneapsalstod micropariiclos, (e} o noragueces-siluble polymsr or
copolymer applisd ss a compression voating wn a tablet; () a notvvaguesus-saluble polymer
or co-paiymer apphed a8 2 thin ik on a lablet; () 8 pon-aguenus sohibles polvmer spplied
as 9 thin fibo to an encapsulation systeny; (1) & non-agueous soluble polyrmer applisd to
nueroparticles; (1) incorporation of the Srmulation in an ssmotic muop systany, or () vse of
systorns controdied by fon exchange rosimy, or (k) corshinations of these approaches,
wherein the pH seositive polyimeror vo-polymer is reatstant to dogradation sader seid

csanlitions,

{00208 Fonnoletions are provided that ave designed for advainistration once daily {por 24
hours). These can sontain betwmen 35 ared 500 g of Kap channed openses,  Fornadations
3

ivtended for sdminiatration tweice datly {pey 24 bours) ave alse provided. These cay contaln

bobwesn 28 and 280 mg of Koy chaunsd oponers,

62081 The formulations provided herely extobit improved safity of the sdmintstered drug
proaduet. This improvement in safely vocwrs by at feast two mechanisms. Fust, delay of

relsase ol active drug undi! gastoly fransit is comnplete cayreduee the inctdsnce of a range of
gastrointestingd adverss wide effeoty including nausea, voniting, dyspepasis, abdonyual paiy,
darrhea and dtous:. Seoon s,L by sustaining rolosse of the active drug over 2 or tors honrs (0

v

as long as 34 hours, peak drag lovels are reduced rufative to the peak drug levels obes svord
forthe same sdmibndatered dose wsing sny oral Rormulation that doss not have sustgined or
gontrolled release, This redustion in poad ding levels can contributs to roductions fn
adverse effects that are partially or conmplately detsomingd by peak drug lovels. These
advarse offeets incdode: fhnid retontion with the assosiated reduced rates of sxeretion of
sodium, chlwide and urie aeld, sdems, bypergiveomin and the associated potential for
pengresaion to ketoacidosts, aataraots sad non-ketotic hyperosmolar ooma, headaches,

tachyeardia and palpitations.

{68287} Also provided hevein are confrolled releass frmdations of Ky chanmel openars,

swhioh have one featurs Honn each of AR a8 shown in Table 1

Tahls 1 Controlled Relosse Formulation Char

A Unit Forrmy Tablstor C
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B, Dosagocaitn 10100 mg

100200 mg
J00-HE g
JOO-S0G8 mg

SOG-2000mge

3

C. Dosing Once datly {24 hoars)
Twice datly {24 hours)
D Roelesse fimer 2-4 lus
48 hrex
&34 hougy

{HO368] For exaropls controlied releass © mpostiioncan he s fabletcontaining 25100
mg of a Ko chipwe] opoener, such tablel admindstered once daily o schiove a controlisd
reloen time of 2-4 hoarrs, Al of these formulations con fariber nolade the festureof

substantially delaying pharmaccatioal aotive velsase unhl aler gastric trans! is complete,

T
&

208 T adiitiony, any of the above fonlations from Table 1 can bwlode af least one

feature that gsroves the solobility ov sbeorption of the Kip channel opensy.

{80218 The contenlled velease furplationg provided heveln coamprise the active conpotsd
{Karp chianne! oposer and 2 msteix which comprisss & golling sgent that swalls upon
coagtant with agueosns fhuid. The sctive comprund onteapped within the gel e slowly

relossed fivto the body upon disselution of the gel. The active compound can be evenly
dispersed within the pteid or can be pravent s pockets of drag in the matrix, For exenpls,
the shrug can be frmulaied do small granoles which sre Hepersed within the matrix. In
additiony, the gramudes of drag s can Inslode o madux, thus, providing s priwary and @

seoomdary matviz as desoribed fn ULSL Pat. MNo. 4,880,330 to Riodes,

{80211} The gelliog apent preforsbly is.a polymeric material, which can inchuds, for
sxsnple, any phamaceuticatly acoeplable water soluble or walsr insoluble show relessing

%

gelatin, colluloze ethery, guan avabiy, locust bosn gam, guar

Ea

polymer such 2o xantham g
gum, carhosyvinyl polymer, sgar, acacla gy, fragecanth, veegum, sodinm alghante or

siginie acld, pebyvinylpyrrelidons, polyvingt gloshol, or 8w Suing polymers such as

Lz
s
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methyl cellndoxe (MO, i‘é‘\ri'mkx'ms:aw eilutose (CMC), hydroxypropyl methylosihiloss

hyroxypropyl methyl veliulose {?:i*’i}.?x«-i{.‘;x ia}edtm:}rpz\\pyi cellulose HPC), hedrox y@ﬂx_}r}

sellulose (HEC) cthyicellnlnse (BC), acrelic resins wv nuxtiwes of the shove {ses g, UR,
Pat. No. SAISETL

{00212} The gelling agent of the maiix also can be o hetevodisporss g conprising &
heterapodysaccharide conponent and 8 homopolyssechanide component which produces a

&

fast-fornming angd vigd gelas deseribed i UL, Pat, Wo. 5,399,330 The nwlrix alss omm
include 8 crvasing agont such 38 a menovalent s nulttvalent rastal cations to futher add
rigidity and derrense dissohdtion of the matvly, fws fwther slowing relesse of drag. The
amount of srosshinking agent i add can Lx detfernuned using methods routing to the

ordtimary skitled artisan

{00213} The masix of the controlled relesse composition ales can tnedude owe or e
phavmaventically acceptnie exciplents revognized by those skilled o the ar, Le.
formuilation sxcipienty, Buch exvipieonts inchuds, Bor oxampls, bindery
‘;_)ai}-‘vinyi;}yrrs:?ﬁdxm. getatin, sterch pasty, nuerocrystatling velllose; diluents {for fillewsy

stavd, sucvose, dextrse, lactoss, fuctose, xylited, sorbitol, sodin aldoride, dexirins,
caloluy phogphate, caloium saiphats and Inbricants: stearie ackd, magnesiinn siearate,
culoium stsarste, Precivol {toade nuark) and How aids for sxample tale or colloidal silicoy
dioxide,

{02141 The mateix of the controliod relsase composition can Buther nelude & kvdrophobie

3

material which slows the hydration of the gelling sgent without disnugsting the hydrophalio

nature of the matedy, ae desoribed n U8, Pat N, 5,399?359 The hydrophobie polyiner can
inclade, v example, alkyleslivlose such ax ethylosiiuloss, other hydrophiobie eethdesic

materialy, polviners or copolymers dertved from aervlic or methacrylic acid osters,

copabymers of fervlie aud msthacoylie aold eatins, soin, wasss, shellae, hydrogenated

vegetable olly, waxes and waxy subatsnoes such us carnanba wan, sprrmacell wax,

candeltily wax, cocos batter, cetosteryl aluohol, besswax, veresin, prraffin st
aloohol, stearyd sloohel, cetyvlaloohol and ssaric acid. and sy other phavmacsutically

aroaptabls iri}*s:h‘ﬁ;:s}mﬁis material knows o those skilled in the art.

{BO21N The woount of hydrophobls miatarial incorporated inle the controlled relesss
contposition i3 thet which s effsctive o slow the hydration of the gelling agent withowt

disrupting the hydrophilic matix formed upon sxposure (0 an sovironmental fuid, In
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sortain preferred embodiments, the h}ﬁfﬁ;ﬁiﬁ}i}fc sasterial {s ncluded in the makix o an
s Srosn about 1o about 20 poreont by weight snd roplaces & corresponding amssnt of
e formulation sxviplent, A sabvent for the hydrophobic mstorial may be an aqueous

srganic solvent, oranixtorss thersofl

{63 16] E‘:{aﬁm{es of conmmercially available sikyvloalhidoses we Aguscoal & {agusous
digpasion of ethyleetinlose available from FMCT and Surelesse & (aguecus dzs;:sema“ of
gihyloelidose availalle Hom Colorvon), Exangples of commercially available sorvlic
pobvoers suitable fw use a8 the hydrophobic metesial include Rudvaptt & RS and RL
{wopolvmses of aoryhio and methacrylic acid eslers having # low content {2.g., L20or 14

of qualernary anunonium componnds)

§{§€§?£7§ The conteolied releass componttion also can be coated o retard sovess of Houds to

B3

e active conmygrowd anddor reland refease of the solive compound through the Bnvcoating
The fh-coating can provide charseteristios of gastroresiztuwe and enterosolubility by
resteting rapid dissalution of the roraposiiion in the digesttve tract. The She-coating
gemeraily reprosents sbout 3-18% by weight of the controlied reloase compasition,
Proferably, thv core by waight representy about 20% of the composition with the remaining

10% provided by the coaling. Such costing cun be a Shu-voating as is well known b the arf
aud inctude gels, waxes, s, omaldfers, combination of fats and exunlsifiers, polymess,

steh, ansd the Bk

{021 8] Polynmers snd co-polymers ars useiit! g thin Sl coatings. Solotion voatings and
dispersion coatings can be used o cont the active compotnd, sither slone or combined with
auteir, The coating is prefecably applied o the drug or dmg and matdy combinatin as o

solid cors of material as v well fotown i the art,

[OR318Y A solution for costing can include polymers i hoth organie sobvant and sgueons
sotvent systoms, and typcally fuwther mvduding one or more sompounds that actas g
plasticizer.  Polymers usefiil for soating compositions inclode, for examply,
methyirellulose (Methocel ® &; Dow Chendcad Co ), hydroxypropyimethyloeliulose with a
modeculay waight between 1,000 and 4,000,000 (Methonel ® ¥; Dow Chendoal Co. or
Pharmacoat ©; Shin HEisa}), hvdroxypropy! celhdose with & molecidar weight between 2,000
apud 2,000,000, ethyl celiudose, cellnloss soetate, vellulose triacetate, celluloss scetale
sndyrate, collulose acetats phitalate, collulose ‘G(:‘-fsk;‘l’& frivpollitate (Bastman Nodak),

carboxymethvist h.;v‘i gelludose (Dundeel @), bydroxypropyl methylosiinloss phitualate,

o2
g
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ethyloelinloss, methyleelldoss wad, n geversd, cellulosio derdeatives, olyrusthaorvlio acid-

methacrytie sald copobymer {Type A 111 Budeagit LI00; Type B 122 Budragtt ST, and

Type O 11 Bodeagit LI00-38, aqueous dispersion 30% solids, Budraght L30D),
polyfmethireryl ostor: pobyfethy! scrviate, mnthyl methsendate 2114, Budvaght NE3GD

sgpenns dispersion 30% solids, polyaminmuoathacrylate Budvagis BXH,

gaiv{mm shviammontioctind methacrviate chimmdeammoniomethaoryiate copolvmer,

FHodragit RLIOD and Budragit RSN, carboxyviny! polymers, polyvinylaleobols, ghicans

selopiucans, mannans, and xanthaoas,

{i}ﬁ;ﬁfﬁf}} Agusous poalymarie dapersions inchude Budeagit L30D ad RERLI0D, and
R3O, Ageacost bravid ethy! celhddoss, Surclease brand sthyd cethdoss, BC rand WN-10F

iyl cethulose, Aquateric brand cellvlose acstate phihalaty, Conterie brand Poly{vingd

acetate phthalate), and Aqacost brand hydeoxypropyl muthylestiulose scetaly succingte,

Mot of these dispersiony are latex, peoudolaiex powdsy of mucronized powder medivms.

{II2E} A plastivizing apod may be incleded in the costing to foprove the slasticity and
tha sfability of the polymusy film and to prevent changes o the polymer permsability over

pedonge

N

d storags. Such chonges roay atfect the deag releass rate. Sultatde conventionsd

plastivizing agents inchade, for sxanple, diethyl p}zﬁmi*-ttw shvoere! fiaostate, neohyiatad

moneshvesrides, acelviributylativate, avetyitriethel cifvate, castor ofl; citrie sold esters,

&

3

Tmalate, dethvifumarate,

dibutyd phthabae, dibuty] sehacate, sHethylovalate, disth

dicthyiphihalate, dethylssccinare, dicthylrakmate, diethyltatarate, dmethylphihalate,

5]

Tyoerin, glveorcl, glyosry! tincetate, glyveryvitbutyrate, mineral oif and lanctin aleohols,

petrolaton and lanolin glooholy, phtbhalic acid ssters, polvethylane gheosls, propylene

s ‘0

slyool, rape ofl, sesamie odl, telscetin, tributy] citeete, sthy! oibvate, and tristhyd scetyl
citrate, or s mixiors of any two ot vaors of the fregoing. Plastisizers which can be used for
aquoons soatings include, for example, propylens ghvend, polvethylens glycol (PRG 400},

irincotin, polysorbate 80, tethyl oitrate, and dlethyl dotanteate,

HHII2E] A coating solotion somuprising & nuxtars of hy{i‘wxy@m;ayimaihyiaaiitzis:}sa and
agueous sthyloaiinlowe {e.g. Aguscoat brand) as the polyimer and dibutyl sehacate ¢

vlasticher oan be wsed for costing micropariicles. {Aguatoal ts an agueons polyr u«:,

dispersion of sthpdeelhdoss mud onntaing sodiun lanry! sullite snd cetvl sleohal).

Preforably, the plasticizer represents abowt 1-29% of the conpusition.
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0022371 In addition to the pobymers, the coating layer can inclade an excipient & assist i
formralation of the voating solution. Such mupzen,s rony include a lobricant or & wetting
agent. Suitable hiwicsots se excipients for the lw coating inclade, iy exmupple, tale,
calohnn sig arafisit,c soidal silicon dioxide, glvoerin, mugnesivon stearate, wineral ol
polvethyiony ghveol, and zine stearaty, alominum stowale or @ mixture of any B of more

of the foregoing. Sullable \w?,tii:ﬁ.g agents oy, for syample, sodinm lanvy! sulfate,
avacia, benzalkonhun chionds, cotomaerogo] eomdsifving wax, cetostesryl slochel, cetvl
aleohiol, cholesternd, disthanolanine, docusate sodiign, sodinm steavate, sooulstiving was,
ghyeervlmonostawraty, hydroxypropyd cellulose, lanchin alosheds, Tovithin, mineral ol
onoethanolanine, poloxamer, polvoxyeihyviene alkyl ethors, polixysthylens castor oil
derivatives, polyoxyotioylons sorbitan futty acid esters, polynxyethviens afuaraies, propylens
glyoal siginate, sorbitan esters, stearyd aloched snd inethanolaming, or & nuixture of any twa
or mors o the Rregoing.

[B8224] The spocified tublet o capsnly formudations of Table T nay inchwie co-formudation

<

with arvobesily tresting drog (n addition to the Ky chennel opener). Obeaity treating
drugs that roay be ueed includs, but ave not Gindted o, sibuirantive hvdrochiorids (830
mgfunit), orlistat (30-380 mgfuity, phontesmine fvdrochloneide or rostie congex {1840 40
mghunit), zontsanide (100 o 600 mghnit) opiramate (64 to 400 mg/onit), naltrexons
bydrochloride (3¢ to 600 mphustl, shuonebant (5 o 20 mg/vall), ADPISS {5 10 258
st ATLES2 (20 to 400 mydunify, or AQDDEH4 (1o 10 mghmit), These fovmulations
sre preforably used once datly, For a bwies daily dosing, the anewd of K gre channed opener
3 oo Bl the v ncleded 1o the oncs diily fomulstion snd e coftrmalated obesity
freating drog w half of the woonnt specifind, Altomstive obesity trealing drugs mas

include; selective serotonin 2o recopior sgondsts, dopantine anfagonisty, cannabinoid-]
reoeplor antagoninty, leptin analogoes, loptin tmsport andfor leptin recoptor provusters,
newrspeptide Y and agouti-related poptide antagordsts, proopiomelimecortin and cocaine

o hornone

g

sid anphetioning regulsted transcript promaoters, vdaneoyie-stinalatin
suatogoes, melmocortined recoptor ayonists, aud agonts e affect nsulin
metabolisndotivity, which inchude protein-tyrosine phosphatase-1B inkdbilors, peroXiseme
proliferstor solivated recopior receptor antagonists, short-acting brisnocripting {orgoset),
somatostatin sgonists {ooirentide), and sdiponeciin, gasvrohdestinabnewral patheray agous,
inctading those thet inoreass cholvoystoldnit activity, fnoreass gluengov-like peptide-]

activity {axtsndin 4, lraglatide, dipeptdyl peptidase TV inhibdtons), and Inorease protein

41
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YY3-36 activity and those that deoyease ghrelin activity, as well as mnylin anglogues,

2

agonts that way incresse resting metabolic rate (Mselective™ @3 stinadlators/agonist,

wneoupling protety horeologues, and thyroid recspior agonisia), medanin concentrating
bormone antagontsts, phytostol anslogues, amylase inhibitors, growih hormons
fragrunts, synthetic analopiss of dehydroepiandrostorme sulfate, antagonisis of adipocyte
11 Bhydrowystoroid debydrogenase type 1 solivity, cortivotropin relsasing honoone
agonists, inhilsitors of faily soid svnthesis, carboxypeptidase mhilitors, ndannnesindaels,

aminosterols, and other gastrointostinal Hpase inhibitors.

ol

{228 The specitlied tablet o sapsude Rormplations of Tably 1 may include co-formudation
with & diabetes freating drag (o sddition to the Ko channgd opener). Diabeles treating
drugs that may be used inclide, but ars not Hmited o sobose (30 to 300 mghnit), nuglited
{38 1 300 mghwil), mativoain hydrachloride (300 fo 2000 mgfumit), repaghinide {1-16
raghnit), netegiinide (3000 400 mghudy), rosighitizone {8 fo 530 mghut), metaglidasen

{;

pe

&

i

Ko 400 mg/onit) or any drug that faywoves nsubin sensitivity, or inproves glucoss

g

stilization and uptake. Thees fomudations aes preforably wsed onon daily. Fora twics daily
dosing, the amount of the the Kyge shannel openey is half the smount included in the onge
daily foroulation and the co-fornolated dinbetes treating drag Is half of the amount

spenified.

{02361 The spectficd tablet ov vapsude Homulstions of Table 1 may nchade so-forraulation
with & cholesteral Towering drug. Cholsstero] lowering drags that may be veed nchuds, but
ave not Hivited o pravastatin or shovastatin or storvastatin or Thovestatin or rosuvaststin ot

Tovastatin (all at 10 to 30 mpfoat). Thess frmulations svs praferably used onee datly, For
a bwive daily dosing, the smount of K e chavmed opener 18 proferably 25 10 200 mgfomit and

o~

the cofornmlated cholesteors! lowering drug is balf of the ameunt specified

2T The spentiind tablat or capsule formudations of Table | may include co-formulation

with a deppession treating drg. Deprossion eating drugs that way be used inchude, but are

not Bmdted to sitaloprswn hydrobromisds (10 to B musfunid), escialopram hydrolwomide £3 o

4

44 mgfaetty, Mavesanine maleate 28 & 300 mg/onif), paroxeting hybroohloride (123 10 78
mghnil), fuoxetine hvdvochioride {30 to 100 maphnat), setraline hydrochloride (25 43 200
My, aouiviptviine hedrochlonds (10 10 200 mgfunit), desipraming hydrohloride {10 to
300 mgfunit), nortnptyline hydrockdoride (10 to 150 mg/unit), duloxetine hydrochloride 2

1o 23 mghuit), vonlafacine bydrochioride (37.5 tn 150 mygfunit), phenelzine sutfais (1010

Ao
{4
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20 mguoit), bugropion hydrochloride (200 to 400 mg/unit), or mitazapine (7.5 0 50

mpfunit), These fanaulations are praferably wed ones datly, For e twioce daily dosing, the

g

2, e 3

senount of Kape chanmel opener fe orefirabiy half the ameonnt ineluded in the once dwily

frmnndation and the coformulated depression treating deag i3 halfof the smount specifiad,

0338] The specilied tablet or capsule formulations of Table 1 may include co-fonmulation
with g hypertension treating dmg. Hypertension trosting drugs that way be nsed nclade,
but ave net Hodted to enalapil maleate (3.3 10 40 mgfuat), caplopril {2.5 to 150 mygfunin),
Hainopril {10 to 40 mgfunit}, bonraepnil hydrochlovide {10 to SO mghonit), guinapril
hydrochiods (10 o 80 mgfumty, gsaﬁﬁopri? srinmaing {(Hio Bmpimdtd, sanipel (125 1o 20
gdunit), trandetapeit {1 to 8 mypfmit), Ssinoprll sodturn (18 fo 80 mpdunid), moesipil
hydrochlorde (3 to 20 mgfmit), losartan potsssin (35 to 200 mghunt), bhesatta 5 1o
600 mghuait), valeartan (48 to 500 mghunt), candosarian silexetil {4 o 64 mylunit),
ohnesartan medoxanul {8 o 80wyt fehmisertai 20 o 180 mghut), eprossetan
mgsyvhge (75 1o SO0 mgfmut), ;:\tmsiei {25 to 200 mgfuiy, propranol hydrschlonde (18
o 180 mghuut), metoprotol tarirate, suocinate o fameagate (a1l st 28 1o 400 wghwait),
nadedol {20 0 160 mgfunit), bataxodol hydrochionide (10 to 40 mgfunit), seabutnlod
hydroohioride (206 to 300 myfut), pladelol (3 o 30 mgfunit), bisoprolol funwevate (St 20

e ghan slodipine (2.8 & gianit) andodipins besylate
ne {15 o 100 mgfonity, felo 20 mgfunit), sndodipine besying

o~

nrgfunit), nifedip

{2.5 to 20 mghutl, nicardipine (10 to 40 my/onit), nisoliipine (11 o 80 mgfanit), ferasosin
‘iq:sﬂxx;ssziz&oﬂdﬁ {1 to 28 maghmit, doxmodn neeylste (4 o 10 mgfuail), prazosin
hydrochlorids (2.8 {o 10 mgfuni), or slfusosin hydrochloride (10130 20 ;’mg;ﬁ’mit}. fiim
fornudations we proferably vsed vnee dajly. For a twios daily dosdng, the amonnt of Kage
chenael npener is preforabily half the amount included in the once daily forommlation and the

sofrmulated hyporfension trvating drug b half of the amount specifiad,

{0339 The sproified fablet or capsule formulations of Table 1 mey nclude co~-Rormulation
with & dlavetic to frsat edoma, Dhretios that may be vsed include, bat are not Jimdted to
sniloride hydroohireide (1 to 10 mgfondt), spivennlactons (10 to 100 mgfwit), danterens

{25 o 200 mgfuai), busstde (0.5 0 4 mgfoaity, forosemids (18 {0 160 myg/unlt),
sthrerynle seid or etheorynats sodiun (U st 1040 530 mg/enit), fosemide (5 t0 100 mygfonit),
shiorthalidous (10 to 200 mghuit), indepamide {1 to 8 mypfudt), hydrockdorotidazide (10 to
100 mpfudt), chilorothiazide (80 to 300 myfanit), bendrofhunetidazide {8 16 23 mgfundty,
hydvoflumethisside (18 4o 30 mgiunit), myvthyolothiaside (1 to § mgfunity, o polvthiazide {

to 1 mgheit)y, These forandstions sre prefonaisly used once datly, For a twivs daily

4

]
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dosing, the smou of Kap channal opaner is preforably half the amemnt included o the

once daity Sroulation aud the coformulated divwetie s half of the anromnd specified

{BH230] Tho specified tallet or capsule fomulations of Table 1 may mchude co-formulstion
with # drag to trest fnflammation oy pain. Drugs for treating inflammation o palo thet may

e nsed melude, but are not Bmited 1o aspivin (10 & 1000 mgfontf), tramadet

5

hydvoehlodds (38 to 150 mefunit), gabapontin (10

<

{1t SO0 mogfanit), acstominsphen (10010

1000 mgfunt), carbamazepine {100 o 400 mghmt), huprafer {100 to 1600 mghudt),
ketoprofen {12 1o 200 mah mt} fonprofen sodivm {100 fo SO0 mghumt), Subiprofen

sodivm o ﬁm%\iprs\m} {hotl at 50 1o 200 mghuit), or combinations of sy of these with g
stevodd or aspivin, These Senndetions are proferably used once daily. For a twive dally
Josing, the smount of Ko chaonal opensy 15 preforably half e amount inclnded fnthe

onor duity formulation snd the coformmlated diveetic i half of the syt specifisd,

FO0231] The sperified tablet oy capsule rndations of Table 1 may include co-fornumiation
with a drug fo et obesity associnted conwrbidities include those spacified above for
trogting dinbetes, cholesterol, depreasion, hypertension and odurma, or digs 0 et
atfurosclerosis, mitvoarihntiy, dise herndtion, dogeneratinn of knees avud hips, brosat,
andomstrial, corvigal, solon, levkerata and prostate cancors, hyperdipidensa, astivnadeactive
atrergy disesse, gallstones, GERD, obstractive slogp apnes, obenity hypoventilalion

aynsix'mm, recurrend ventral hesnitsy, misnstraal irvegolaity a nd infertility.

{30232] The specifiod tablat oy capsnle fopulations of Table §may inelade co-fovmulation
with a anti-psychetic drag the combination usad to treat the paychotio condition sad to
freat or provent welght gain, dyslipidemia oy hnpaired gluonse tolerancs in the treated
individual, Drugs for treating various peychotic conditions that raay be used nclude, ng
ave not Huited to, lthium or g salt thorsof (35 £ 2300 wyfunit), carhamarspioe o a aalt
thoreot {50 to 1200 mgfunit), valproats, valproie actd, or divalprosy (125 fo 2500 mpfauty,
lamoirigine (12.53 o 200 mgfunit), olanzapive {8 i 20 mgfunit), clovapine (12.5 {6 430
mgfanit), or risperidons (035 to 4 mphadt), Thess coformulations are preforably imtended
for ones per day edwinistrstion. For o twice dadly dosing, the amowmsd of Ko chanel

sperer is proforably half the soowt Inchuded {8 the ones dally formudation and the

=9

o

soformalated anti-peychotic 1 half of the smont

@

~

[H0233] The speotlied tablet o capsule Sonnulatinns of Table 1 may lnclude co-formalation -

with # deag to treat or provent iachavaie ov roperfusion jury. DPrags for trogting or
:S.:‘g’

Ex. 2002-0364



B 2006026404 FOTUROS 30481

preventing ischenuo or rperfsion infury that may be veed include, but are not Hmited to:
low molecular weight heparing {daltepadn, snoxaparin, padvoparin, thveaparin or
danaparold), snerd, pentoxifidiine, rmodipine, funarizine, sbaelen, tirtlamad,
chunethiazole, an AMPA sgondst (GYKIL 52466, MNBQX, YMIGK, rovampans, orMPOX},
SYM 2081, selfotel, Coreatat, CP-101,808, dentrophan, dextromeathorphan, ME-E01, NPS
A0, romacemide, ATBA 1021, V150326, olipradil ifenprodil, lnbsluwole, naloxons,
nalimnone ofticoling, svetyl-beamitine, nifedipine, resveratrol, & nitvove devivative,

clopidogred, dabigatram, prasugrely troxsgwadil, AGY-84806, cr KALSIRO3,

i

FOE3AY Provided are forpmuiationy administersd nnee o twine daily to an obess

overweight sulyject continueushy resull in g chionlating covcentration of Kare channel npener

.

sufficiont o induce weight Toes, Weight Inss occars by the preferential loss of bady fat

>

Addditional weight logs catt ovour when the Srnmlation i admindstered i combination with

b

an ohese, overweight or obesity-prone sebizet that result in the inhibiton of theting or

30235] Provided we formulations of Ry

B

annel openers administered a8 a siogle dose to

2

glucose stimnlated fnenlin secration for about 24 howw or for ghont 18 hovew,

0238 Provuled wre Gemulatioms of Ky channel openers adwmintstred s 2 single dose o

an chese, svsrwaight oy obesity-prone subjest that reeult in the slevation of energy
sxpendibire for ghout 24 hours ov Ky about 18 houds.

{80237} Provided are Somoulstions of K ae channsl opensrs adnuinistersd as g siugle doss to

an obese, pvsrweipht or chesity-prone subjest that rosult (o the elevation of beta oxidstion

of fat for shout 24 hours o for ghout 18 heurs.

{80238} Provided e formulations of Kaye chanoe! opensss adiinistorad a9 o single doss o
ann obese, averweight or obestiy-prove hyporphagio subjeot that result in the nhibition of

vperphagia for about 24 hows or fy aboat 18 Boas,

{30238} Formulations adwinistered once o bwice deily {per 24 houes) o o suldect
cortinnousty rosulf dn & civenlating concstmation of Kape chanoel opener safficient to
wduce sither beleoel] rest or oproved insulin ssositivity or both, Such beticell rost snd

improvemsats fn fneulin sensitivity can contribute to offective treattaent of type 1 diabstes,

type H dlabotss and prodisbetes. Such bete-coll rest and improvements in insulin sspsitivity
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can condribute to sffective restoration of noraal glucose tolerance in type I diabotic and

prediabatic subjects.

{00340} The various pharmasentioal Ko channel spener formulativos have a variety of

applications, Beloding, but net Hodted fo0 (1) treadraent of obesity; {2} provention of weight

gain in individasle whe are predisposed to ﬂbgsz‘.i:y; {3} wrestmsnt ol byporinvehania or
Hyperinsuliniany (4} reatment of hypoglveoming {5} treabment of hypediipidemis, {8)
frentment of type 1 disbetes, {7) prosevvation of pancreatic fmelion in type I dabetics; (8}
freatmant of metsbolie syndroms {or syndrome Xy (93 provention of the trapsition fomy
predizbetes to diabetes, (10) corvection of the defects In insulin seoretion and tusully

15

sensiivity contrihuling to prodiabetes and type I digbetes, (11} treatment of polyoyst

aviry sywdroane, {12} provertion of ischontic or reperfusion Injury, {13} treat weight g,\nu

e

dyslipidenda, or impairsnt of glucose tolerance in subiects treated with antipsychoiios
drugs, {14) prevent weight gafn, dysipidemie, or npaivment of glhuwoss tolersuse fn
subjents treated with sntipsvehotios drage and £15) treatment of sy dscass wharg
Typerlipidena, hyporinsulenia, hyparinsuliniam, hypeciipidenis, hyp@rphagi& or obastty
ave contribnting factors to the severity o mrogrossion of the disease, joolnding bat not
ftovuted to, Prader Wik Svndrons, Froelich’s syindroans, Cohen svadrome, Sununif
Syndrome, Alatrinn, Syndrome, Borjesen Syndrom, Bardet-Risdl Syndvone, or

Lyperlipoproteinenia type § U, 1L and TV

002411 I one cmbodinent, 2 Ko channs] opever v adhninisterad o an overwsight or

ohess hndividual s a solid sral dosage once per 24 howrs {o fnduse weight loss. In Burther

smabodinusds, the individog! (&) s not atype T dinbetie, (Bl izt & ‘&ypf: I diahstic, fo} i
rest exporioncing chromie, renivent or drug-tnduced hypoglvesana, (&) doss not have

metabolic syndrome, ov (o) B not sxperisncing maligos Ewparimvmn

§{?€}‘*<§‘P§ In one sbodiveent, @ Ko chimel opener is administored o an overweight oy
ol ndividual sy a solid oval dosage twice pey 24 haoves to induce woight loss, This
freaiment can be the sole troabment fo fudure waight logs. In fother endodiments, the
overweight or ohese ndividuat (3} doss not have an insulin seoveling tumes, (b} s not
suffering from Poly Cystie Ovary Syndrome, {0} s not a type { disbetic, (Qlanotatype I
dinbetiv, {¢} doex ot have metabolic syndrsame, (£} 1 not experiancing chropie vecurrent or
drug-induced hypoglvosmia, () bas not besn treated R schizophrente with haloperidol, or

() In oot experioneing malignay Jypetiension. In fuiher crabodiments, the overwoight or

45

Ex. 2002-0366



B 2006026404 FOTUROS 30481

obese adolescant () hoe vot been dagnosed as being type L or type I disbetic, (b} s not
sxpeviencing chronde, remurent or doagindnved bypoghycenda, ov (v} has not bown

dingnesed s having roctaboBs synduwme.

{03431 T avwthier smabodiment, o Bape chinmsd opener is sdimindatered o an overweight or

obues individuad as & sulid oral é}.aseig form three thee per 34 hours to tnchuce weight loas.
o
3

This frestmont can be the sole treatment fo induce weight Joss. In finthey smbodiments, e

overweight or ebese ndividoal {8} does not have an nsulivescoreting tumay, (b} s uot
sutfering from Foly Cyatic Ovary Syndrone, {03 s not a type T dishetic, (s sot atvpe I

diabetie, {} doss not have metabolic syndrovag, o {1} i not experiencing chimie, recurrent
or drug-indaced hypoglyeenua,
{80244} In another erwbodinsnt, § Kore channed apener o adndnistered to an ovorweight or

ohese sdolescent #s a solid oval dossge form thres Hmes per 24 hours G indues weight loss.

vt

o)

This freabment cant be the sole treabment o bilaee welght loss, Iy farther srobodiments, the

avenwsight or obese sdolescont is (1) {s « type Lor type U disbetic, {b) is not experioncing

o

shronie, recntrent or drag-induced Typoglyoemia or {0} does not have matabolie syrdrame.

g

3

[B0245] In another entdbodiment, a Ky chaonel oponer 1s admindstored g8 » solid oral

dosage form three fimes per 34 hours to induce weight Ioss to an ovarweight oy obese adalt
whao {a} e not sinmiitm"meusi}f‘ reostving ghiagon lnjections, triiodothyroxin or frosemids,

{b} is not being treated R schizophrenis with halopetidal, or {o)s not expuariencing

aialignant hyporionsion,

{80248] In another ewbodinent, 8 Kaye channe] opever fs adnuinistered o an overaight or

phege individual as a solid oral dossge form fow times per 24 howrs to indecs weight Joss.

{80247 In another embodiment, & Kags channe! opensy Is adnunistersd to an overweight or
obese individusl ax 2 solid oral dosage fum sdininiatered fom ong, two, three or fur thues
per 24 boaws to lnduce weight loss at a dadly dose of 3000 275 myg. Ins forthey

simbodiment, the overweight or obese individual individual (a) is not type Ddinbetic, {bYis

~

not type I digbetic, {0) i vot suffering chronie, recuerent or dreg-induced vpoglyoenia, oy

{s} does nod have metabolio syndrome.
100248] In another embodimoent, 8 Ky channe! opene is adninistersd 1o s overwsight or
obese ndividual as & soBd oral desage form administered fom ove, twi, three or four fimey

per 24 howrs to trdues weight loss at o daily dose of 130 t0 275 mg. Tn a fovther
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ambodipent, the overseight ot obese Yudividual (1) s not typs T disbstie, (Mot Hype I

dabetie, () I8 not &ﬁ‘}‘;‘erzw shronie; recurrent ov drog-indieed hypoghveemia, or {d) doss

niet have motabobie syadroms.

{00349 T other embediment, & Eope channel oponer to adodaistered o an overweight or
obealty prons individual as & solid oral dosage form ong, two, thve or four thnes poy 24
howrs 1o maintain & weight loss, e it s profovable o mainiain weight 1 s obese ingdividual
onos some welght foss has scomred when the altsrnative iv o regain weight. Tna futher

erabodinmnt, the admindsterad daily dose of the Mar channed oprner s S0 t0 278 mg

FBO230T In other anbodiments, 8 Karp channe! opaney {s mlnooistered as a solid oral dosage
forma to an pverweight, obwes, or obesity prone individual to (3) clovate energy expoudibure,

L2

{&) efevate beta oxidation of fa, or (o} reduge cirenlating tiglyeeride concentrations,

32511 In wiher sabodbuenis, 8 solid o ral dos sage of @ Ry channel opovey 18 admingstored

ox apr\simg&é. Brasie to an indiviingd o need thoreot o induce the Toss of 2596, S0%, o

T5% of initial bady £l

{H282T by snother embodiment, 3 solid oral dosage of 8 Koe chanel opener 8
admindstersd vn a profonged basis o an individast n nesd thereof to nducs (a} the
praforentiad loss of hody fa8 or (b} the prefevential lnss of viscers! boady fat

18283} In adilitiomal smbodbments, 2 solid oral dosage of 3 Kgpr channel oponsr is
adininistored on 2 prolonged basls one, bwy or three Hmes per 34 hous o daily deses of 50

1o 275 mg to an individual to {8) ndues the loss of 25%, 50% or 75336 of tnitial body i, (1)

tchice the pret

A

vortinl loss of body £l or (&) Induce the preferential logs of visvers! fat.

FO0254T Tnanothier smbodiment, s solid oral dosage ofa §
=

sdministerad o an individual to loduce the preforentiad loss of body fat and fo indwee

recuchion in civenlating trighveorides,

{BOISS] T another subodiment, 2 solid oral dosage of 8 Rare channel opener {8 o
administered with sibuttantne, orlistal, rimonabant, su sppetite supprossand, an sat-

epresennt, an anti-epileptic, » dlnrstic that is not foyozenyide, s drog that Induses weight

i)

f:'&«

foss by & mechaniam that is distinet from 8 Kaopp chavme] opener, 8 dog that induces weight

&

1o by a mechanism that §s distinct frow & Nape chamel oponer but is not metforny,

g

farosentide or triledntliyresin, or a deng that Jowers blood prossure, 1o Induos wight loss

syu¥or trest

seaily associated comorbidities I anoverwelght, obese, or obesity prone

48
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individual, In futher smbodiments, the overweight, obese, or obesity prone individual {8}
is & type T dishatis, (b} s not o type U disbetie, {0} is not suflining from slwonde, reotvrent or

drug-induced hypoghveamia, or (1) does not have metsbolic syndroma

{O0388] Tn anothey abodimene ¢ solid orad dosage of & Kooy chansd opener 18 oo
administered with an anti-deprassmt, o dug that lowers Blood pressure, a drag that lowers
shelestorol, o drug that ratses HDL, an anti-inflanuvaiory that ds pot a Cox-2 inhibitor, &
deing that lowers ciroulating friglyoerides, to an overwaight, obese, ov ohesly provs
individoat 1o Indues weight loss andfor freal obesity assosiated comorbiditios, Tn forthar
smbodimanty, the overwaight, obese, or obexity prove individual {83 is vt & type D dinbeiis,

e

() ix a8 type 1T dlabetic, {0} 1 not sufforing from cheondeo, recurrent oy drugeinduced

TR

fvpogiveemia, or {d) doexs not have melaholy syndromen

HH0287] In anothor onmbodiment, & solid oral dosage of 8 X channel opener is co-
adroinistered with & deug that lowery blood pressare, a drug that Towers cholestersd, a deug
that raises HDML, an anti-tofloomatory that {s net s Co-2 mbibitor, » drag that lowers
cirenlating figivoorides, (o matdain weight radéor twest obeeily assooiated comorbidities in
an overwelght, obese, or chesily prone individual, as & {5 proforable o mabniaincweight in
ast obese individual oneo soree weight loss has vocurred when the altermative is 10 regai
weight, O further embodinonts, the overwaight, obese, or obesity prone Individual {aﬁ} it
wird 8 bype | disbetio, () is not a type T disbetic, {0} is not suffecing from shvonie, reowrrsnt

o drug-induced Rypoghyeentia, or () does nat have metabolio syndrome.

§§'§§}358§ I pdditiona] embodiments, & tablet foraudation of a Ko chatme] opener s used to
adininistay 3 therapontivally effective dose of a Kype channel opener to an obese, overwelight
o ebe.s_iiy pron individual in veed thereof to reat obesity, to {a) provide beta cell rest, ()

treat type § ov type 1T dighotes, or {¢) prevent the cconwencs of diabetss.

[BESS] T additional exdbodiments, 8 sobid oral dosage forrn or talde! formulation of a Kayp
channel opsper ts co-aduuinistersd with Phonteroine o a derivative therend to an obase
adult or adoleenent {n inducs weight loss andior treat obeaity snd nbesity-assouiated ou-
morbiditics, In further entbodiments, asolid orsl devage fm s tablel feomlation of a
¥arechanned oponer iy co-asdnunistersd with Phenternuine or o devivaiive thereof to su
obes aduli or adolescent £ ireat metgboli syndraane in & padient in need thereof,

{8350} In fuether embodiments, a phameaceuiicslly screptable fornwmlation of 8 ¥y

3

channel opener af doses of 3 o 275 mgiday {s co-admindstered with Fhentermins ov g

48
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derivative thersof st dadly doses off 13 to 37.8 mg t© a0 overweight oy obese lndividog! to
induce weight loss, 1o treat metabolic svadrome, or o lndeos wolght Toss and treat ohesity-
assnciated co-oorhidities. Ty another embodiment, ¢ tablet foromiativn iz co-adnunisiond

with Phentormine or 2 degvative thereof fo treat metaboliv syndrome in a paties

HHRGTY In anothey ambodiment, 8 gquick diasolving forsudation of a ¥ o channsl opener is

z(v

wsed to provide & therpeutioally affontive dose to # patient In nesd thereof

882821 In Suthey sobodiments, & Ko channel opener Is adndnistored ones per 24 hours
at doses of 128 mg o 7% mg to an overwaight or ohese mdividual who is net type X
diabetic wnd is net being treated for nighitime hypoglyeemia,

FB0263] In forther ambodiments, 8 Koy cheowel opengy i foroudated as 2 tabled or capsale
for oral sdinimistration. The tablet or capauds way de co-Rmulated with metformin In
another embodiment, o Ky channe! oponer is formulated as an ovad sespension, and the

aral suspenaton may be farther sncapaudated to snother embodinent.

{98364] T another smbodiment, & phammacsntiond salt of 8 K chanrel opener is
formulated as s tablet o capenle for oral administradion, or as sy oral suspension o as e
oral sohuation, or as an oval solintion thet i encapsclated. If the opener is dlazoxide, the salt,

o

is proferably not 8 sodizan aglt,

s
o

{HI263] In anothey ambodiment 2 Kae chanmel apener is co-tomnulated with

hydrochiorothiazidy, cidorothiazidy, ovelothiszide, hanpiitaride, metyolothianids,

SendeoThunethiadde, hydrofamethiazide, trichiormethianide, ovpolythiszide na
phanvacestioal fornulation snitable for oral administeation.

{00266 Upon sdmbnsization of (e fornmiations provided herein 1o lnnmans or animaly,

some o all of the Rlloveing effects are obeayrvedy {13 the production of Hpoprotoin lpase by

adipouytes is raduced; (2) enhoncsd Bpolysis by adipooytes; (3) oypression of fatly acid

aynthase by adipocyies v reduved; {4) glycergidehydes phosphats delpdrogenase sotivity of

adipooytes is reduced; (5 Hitle or no new trighoerides sre sythesized and stored by
adipooyise {6} enhanced expression of fiy Advensrgie Reesplor {1 AR) an tmprovement in
the advenergie Smotion v adipocyies; :\"‘n sduced ghucose sfimulated seorstion of insulin by
gmmz‘miia Beoelly; {8} deoreased insnliveniy; {9 subansed Mood glucose levele (10}

inoreased expression of Uncoupling Protein 1 in sdipooytes; {11) enhanced thermogenesis

in white and brown adipose tssue (12) redustion of plassia triglyvetide concentration; {133
36
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deoreass i olvonluting leptin concentrations; {143 npreguiation of insudin receptary; {(15)

snhanesd ghicoss worake; (16} reduesd sdip & hyparplasia; (173 reducad adipocyte

Teypertrophy, {18} reduced rates of conversio af pmaéi}m cyvies to adipocytes; (18) redused

¥ X

o

sased profeciion of T, cavdise and other Ussues fey

wehente ov reperfusion ingury, {213 mmproved insalin sensitivity, (22) clevated C8F insulin
soptetrations, {23) slovated craulating sdiponectin concsntrations, {25) redused

saronlabing tig

R P

elvesride concinirations, (26} sobancement of beta-cell rest,

{0267 Threshold concentrations of the curvent tnvention include those airenlating

comenirations of Kary channeb openers rosudiing om the sdministration of the dag as an

. formunlation, s initnediale release oyl formalation, 2 controllzd selesse formmlationy a

fravmdennal foromlalion, o oy havanasal Byradation o s overweight of obese individuat
which resudts In (1) measurabis supprossion of fas-iimg insudin lovels, (23 suppression o

anting tusebin levels by at least 200 fom the taesline msaswrement in the same ndividual

prioy to treatoent with & Kage chantwd apeners, g'}-\i szﬁppres&im. of fasting tsalin levsls by

-

at deast 30% from the bascline measwement i the same individual prior to teatment with a

A

Kaye channel openses, (4) suppression of fasting tosudin lovels by ut loast 40% fom the
haseline racusnrement in the sane individas! prior & teatment with & e channel
openers, {3} suppression of faeling Tosudin fevels by af loast 30% from the baselioe
mossurement in the same bulividesl prior to troatment with 8 Kapp channel oponers, (5}
suppression of faating treulin levels by at least 60% from the haseline measunsoent nthe
same individual prior to treatmept with a Kyge choonel openers, {7} suppression of fasting
insubin leesls by af Ieast 70% from the baseline mosswrement i the same individual prior fo

g

ireatoset with & Karp chainel opaners, (8} suppression of Suling tnsulin lovels by at least

80% from the baseline measyroment o the smoe individual prior fo trestmant with a Ky
chammet openeys, (9} loss of welght, (10) elevation of resting soergy expenditore, oy (11)

clovation of the oxidation of St or Sty scids. Theeshold offects of the curren invention
include those clronlating concentrations of Kye channed openers resulting from the
adruindsteation of an Ly, foronlstion of the drug, or sn inanediste relosse oral formlation
of the dyng, or a contraliod relsase formulation of the drug, or 8 sustained relesse
formulation, or a ransdermal formsulstion, o an ntroasal formudation of the drag to s
obesity prove individual which vesulf fn {1} the loss of weight; and {2) the malntenancs of
weighf, Throshold affects of the current Invention ochds thoss cirmilating concontrations

of Kaw chavned opencrs roputiing from the sdwindstration of an v, fnaudation of the deug

14
i
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3

or an immediate relosse oral formutlation of the drag, sy v conirplied velease formulationof
he drug, o & sustalned relesse fornndation, or a transdenal formulation, or an intranasal
formulation of he dmg lo g ;‘rezd;iabstia individual which result in provertion of the
fransition to diabetes. Threshold effecis of the currend nvention inchuds those circnlaiing
concerdrstions of Elgre chanwel oponsrs resnlting from the adodudsdration of an i
forpmttation of the dmg, or an invnediate relouse oval fvonilation of e drag, or a

cortrotied rolease formulation of the drg, or o sustained releass fornudation, or

£

fransdernial formulation, or an intranasal formudation of the drag o o individngl with ype 1

diabetes which resalt i heta oell rest,

[B0268] The mode of aotion by which weight is vsintained ov lost resudtng fom the
probomged adovuistration of Kage chanmsl openors & ovenvight, obese or shesity prone
individoads as provided bevein tchudes, b is not Hiadled to one or more of {1} enhanesd
ersrgy sxpenditure, {2} cobancad sxidation of fit and fatty acidy, (1) the enhuncsment of

<
3

Bpolysis i adipose tisoug, {4) enhancad glucose uptake by Hasues, enbanced insulin

sonsitivity, and {5) troproved betasdrensrgie rosponee. The musde of antion by which

weight is muaintsined or loal rexulting from the proJonged administeation of Kare chasned

operers to chese oy shesity prove individuals av provided heredn may also include the

suppression of appetite.

00269 Prolonged adudaistvation of pharmacsttioal fovrmulations of ¥ape channel spepers
i ovarwelght or obose oy or animals resulls in substantial and sustaived wedght kes

X

fwlnding some or all of the following effects; (1) prefovential loss of hody i (R loss of
greator thas 25% of tnitial body it massy () loas of grester than $0% of inldal body S
mass; {4} loss of greatey than 75% of inidal body fat masy; {5) sigifican tncrease i rosting
erergy sxponditore; (8} incrsase i the exidation of fat and fatty acidy; {7} reduction in
blood pressure; {8) production of ipoprotein Upuass by adipoeyies s reduced; {9) snhanced
tipolysis by adipooytes; {10} sxprossion of fatty acid synthase by sdipooytes iy reduced; (11}

giyeoraiiehydss phosphate dehwdvogenase antivity of adipooviss 18 reduced; (12} little orno

new righresides are synthestzed and stored by adipoceytes; {13) snhaneed expreselon of By

Adrener

(S’J

sic Receplor (B:AR) and an inprovament in the adrenergio funetion in sdipocytes;
{14} reducad glecose stimulated seorstion of nsulin by pavoreatic Busellsy (15} decroased
msulineniy w‘h enhansed blood gluonse levels; (17) inoreasad sxprossion of Uncoupling
Protuin 1 fn adipooytes; (18} enhanced thermogenssis o white and brown adipose tissue,

<

{19 redustion of plasms riglvostide oonsonivation; (200 desresse in alraudating loptin

8y
b6
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cencentrations; (21} wprreglation of fresulin recoptors; (12) subancad glucose aplake; (233
reduced adiparyte byperplasiag (24} reduced adipooyte hyperiophy; (253 reduced rates of
comversion of preadipocytes to adipoaytes; (26) redeced rates of hyperphagiay (27) the

&

saquential loay firet of the metabohicadly most active adipose Hssue {vizoeral), Bllowed by

3

the loss of less roofabotically sotive adipose tasue, (28} slevation of circulating adiponectin

>

contenirations, (29} clevation of corebraspinal Huld insulin levels, {30) snhanced islet

8

B

msubin mRNA and tnsubin content, or 31} enbanced metaboliv sfficiency of nealin,

{B278] Pr ﬁ?cn sed aduunisteation of formlations of Kare chamel openers to obeaily prone
fonnang or animals, including individeals who have wdergons various types of badaids
surgery, resulis in susisined malntenanes of weight fnchuding some or all of the following

sffects: (1) horeased resting eusrpy expondibies; {2) ineresss du the oxidation of £t sad
fatty acids; (3} reduction in blood pressuere; {4 production of Hpoprotein lipase by
adipoeytes is reduced; {3) snhapeed Hpotysis by adipoaytes; {6} expression of falty soid
synthass by adipooyvies s veduesdy (73 glyceraldeliyde phosphate dehydrogensse astivity of
adipocytes s reducad; {8) Httle or no v trighyeerides ave synthexized snd stored by
sdipoeytes; {8} subanosd oxpression of i Advensrgie Revepior (AR and improvement in
the adrenergic fanction n adipocyles; (10} reduced glucose stimulated secretion of hwulin
by pancrsatic B-celly; {11} decreaved insulinemia; {12} suhanced blood glocose levels; (13}

tereased expression of Uneoupiing Protein 1y adipocyies; (14) enhanesd & :ammgmmsis
an white s brvws adipose tssug (15) reduction of plaams wiglyesride concentration; {16}
decrensed sirenlating leptin concenteation; {17} up-regulation of inenlin reveptors; (18}
snhanced glucose wptake; (19 reduced adipooyte hypacplasial (20} reduced adipocyte
hypertrophy; (213 redeced rates of conversion of preadiponides to adipoeyies; and (333
recuced rates of h};n;.\.emimgia {23} slovated circaluting adiponsctin soncenivation, {34)

slovated cwrebrospinal fluid insulin lovels, (25) enhanced islot jonudin mBNA aod insulin

sortent, or (26} enhasced metabolic effivioncy of insudin,

02731 bomediate ov prolonged aduinistration of frmdations of Kae channel opones in

o

prediabetis ov type I dishetio nynans or andmals resplis in the preventing of beta cell failure,
foproved ghyosmis control, sud prevention of the raveition from prediabstes to diabetes
incloding some or all of the following sffert: (1) noreass in rosting snergy expenditure; {2}
fpvesse b the oxidation of Tt and fatty scids; (3) reduction in blood prosswrg; {4}
production of Hpoprotain lpase by adipovyies is redhiced; {53 enhanced Hpolysis by

adipocytes; {8) expression of futly acid synthase by adipoeyies s reduced; {7}

‘)-&

2
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ghveoraldeliyde phosphate dehydrogenase aotivity of adipovytss is redueced; (8) little or uo
new frighveertdes ae synthostred and stored by adipoeytes; (%) exhanced expression of
Addrenergic Receplor (AR and an tnprovoeet nthe adrenergie fuwtion . adipooyies;

¥

{10} roduend glucose stimulated seoretion of neulin by pancreatic Broelly; {(11) decrassed

ineunlinenmg; {13} enhaneed Mood glucose levels) {13) incronaed expression of Uncoupling
Protein 1 n adiposyies; {14} anhaneed therowgenesis inowhile and brown sdiposs tissus;

{15} radnotion of plasma teighyeeride concontration; (16} decrossed civenlating leptin

cotwentrativas; (171 up-regulation of nxelin receptors; {18) enbanced ghuvoss uptake; (19)

£

seduced adipooyie hyporplasis; (203 reduced adipocyte hyperirophy: (21) reduced ratss of

,

cuversion o preadipocytes to adipoayion; (22} reduesd rates of hyperphagia, (23} slevated

ronfating adiponectin concentrations, (34} elovated cersbrospinal fuid tnsulin levels, (28
36 "

erhanord islel insutin mRMA and insulin content, or (26) subanced mstabolie efffoloney of

insalin.

{80272] Inunediate or profouged adminisivation of formulations of K gy chonnel openers io
humans or andoeals that are st risk for mvocardis! infurct, or stroke or wadergolng surgiosal
provedurs that restores blood How to hoavt or brain results fu ingwoved therapsutic
putcmnes posi-surgically, or following the econrrence of rayocavdial infinct ov siroke by
improving the survival of tissue aftey blood How is restored, reduced stinning of Hissue, ad

aliering the natere of the mflaomusdory rospones,

[O8273] Pharmaseutics! formulations as provided hersin are dosigned 1o be nsed in the
treatmant of shesity, hyporlipldenia, hypartonsion, weight nwintenance, type 1 diabates,
prectiabetes, type I dighetes, or sy condition where weight loas, reduction it clrenlating
triydvosiides or heta ool rest conidributes to therapentic outvorses provide Sy & range of

oritical chaiges in pharmacodynamic sod phanmacokinetie responsss o administered doses

of oy channel operers which changes include one or more of the ollowing: (D extending

220

the pharmasodynamic effest of en administered dose 1o groater than 24 hours s messured

by the suppression of inenlin seorefion, {2} providing for xabstantial uptake of e solive
phanneceutival ingredient In the stnall Intextine, (3} providing for substantial upmk-a of the

aotive phanmacsutionl ingradient in the lavge Infestine, (4) revalt in lewored Omax varsns
eurrsit oval suspension of capsule products for the amne adwunisiersd dose of selive
pharmecsutival ingredient, {3} provide for cioulsting concentrations of unbound sciive

phanaceutical ingrediont above tweshold concentoativns for 24 vy more hows froma
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siugle adotinistored dove, and (6} provide R more consistent drag absoeption by treated

T &
R

individuals 28 compured fo existing capule frmulatious,

{74 Phamecentival co-forpmdations of the cwrrent fnvention designed fo frsat a
of eombitions i homans and animals include the combination of Ky channs! apeners w.iih:’
{1} = divretic, {21 a doug that lowers blood pressure, {33 2 drug that suppreases sppetits, {9 a

sannsbinoid reooptor antagonist, (5) ¢ drug that suppresses that sotfon of gasttie Bpases, {8)

Ay deng that v wed o fndoes weight loss, (73 » drag that lowess chiolestersd, (8) a drag that

toowers LD bound cholustersd, () & drug that Smproves insulin sensitivity, {10 & drog thet

taproves glucose wiilization or uplake, (11} a drug that redaces widenes of atherossleratic

e

Qi&(ii‘i., {12 & drug that reduces inflamuation, (13) a drag that {3 andidepresssy, {14) 0 day

53’

flratis an antb-opiloptic, or {15} & drng that is an anti-payehotic,

188275} Troatment of hamaas or anbmals of the surrent Invention wsing pharmacsstioal
Tormudations of Ky chenved openars result in reduced nwidense of ndverse siile affects
Tnciading but not Hmited o edenma, fuld retention, rodueed vates of exoretion of sodivga,

chioride, snd wrie acid, hyperghveemin, ketoacidosis, nanses, vomiting, dyspepsia, Heas and

\.,v'

headaches, These veductions i frequency of adverse dide effects are scldeved by {3
tmtiating dosiug of individualy at subtherapsutic doses snd v a step \visf;: TANNeY mcrasing
the dose datby vl the thergpontio dose 1a achieved whare the number of days over which

jast
o
x4
2
;;4
&
ki)
-~
e
3
s
%

Lo
1%

rd

g offected 1o 2 v0 10, () wee od the lowest effective dose o achiove the
deatrad therapentic offoet, (31 use of a pharmacension! forvoulation that delays relense of

setbve ol gastrie baoait s complete, (43 use of & phanarceationl fornulation tat delays

relosse of aotive nnhl gastrde transti is complete, (57 use of 8 pharmacentics! forenlation
Hhat results i lower elvculating peak drag levels ax compared o an inwoediate relerse oml

suspension or capsude formulation oy the same administived dose, and {6) optitnising the

i

thning of administration of doss within the day sud relative to mesls.

[60276] Treatment of patients sufferdng from Prader Willi Syadrome, Frooliol’s syndvoms,
Cobon syndrosis, Sunuolt Syndrome, Alstrom, Syndrone, Borjesen Syndrome; Bardet-
Riedl Syndrome, and hyperiipoprotetnsmis type L 1L 1, and 1V with the current invention
aring phannaceutical foonulations of Kare chanmel opensrs resull in some o all of the
following therapestic oudoomes: {1} weight loss, {2) reduced rates of waight gain, (3}

inhibition of hyperphagis, () reduced invidonse of topaired glucoss tolerance, prediabsetes

A‘Jt
[
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or dizbetes, {8} roducsd inchdenes of congestive haart failure, {8) reducsd hyportension, ad

By

o~

{7 reduced rates of all canse moriality,
{BEETT] Treatmant of prodisbetic stljoote with the cureent ovention using pharmacsutioal
formulations of Kaw chagnel opensas result in sonw ov all of the following therapentic

sutoomnes: (1) weight loss, (2) restoration of normal glacnse tolevanos, (3) delayed rates of

=5

progression i diabetes, {4) reduced hypertenston, and (8} reduced vates of all caues

swiality:

[RO27R] Troptracnt of dizbetic subjonts with the current rvention using phannscsution

R

Tormulations of Koy charued oponers roxalt i some or all of the fullowing therapeutic

1

antcomes; {1) weight loss, (2) restovation ol pormad glucose tolerance, (3} delayed rates of
progeeesion of dabetws, (4) buprovamsats in glucose tolerancs, (8) redueed hypertension,

aind {63 redoced vates of all csuse mortality.

8279 Co~admanisization of dregewith formulatines of X chatmel opensrs 1o the

4

reatment of discases of pvarweighl, obese o chesity prone huma and anbioal subjects
tnvolves the co-adminstration of a pharmaceutically secepdable formuilation of K
chanmiel openers with s accepiabls Semulation of {1 Sibutransdne, (2} orlistat, {3}

£y

Rimonabant, {4} 2 deag that 5wy sppotite suppressant, {53 sny diug vsed fo dnduse weight
ass i an obese or overweight individual, (8} & non-thiazide diwratic, {7} a drog that fowers
cholesterol, (8) & drag that ralses HUL cholesterod, (9) 8 ding that lonvers LD cholestarol,

3

10 2 drug that lowers Wood pressars, (11) 8 drog that 15 an suti-depressang, (12} o dog thst
B 3 ?

inygoves Tneulin sensitivity, {13} a drag that hoproves glucose wilization and wtake (14} a
drug that is an anti-spileptic, (15} 8 drog that is an spti-raflemmatory, or (18 8 drug that

lvwers clroulating Wiglyeerides.

{00280} Co-adnunistrstion of drops with frmulstions of Ky channel opepers o the

freatmont o prevention of welght gain, dyslipidena, or frapaived glucose toleranes in
subjouts trented with autipsvchobios duugs volvs the so-administration of a
phanmacsutivally scoeptable formudation of Kare chavmel openers with sy avogpiahie
formulation off fithiwy, carbanueeping, valprode scid and divahosy, and banoiriine,
satideprassas genersily clasaified axmonomvine oxidase inhibliors fuchuding
isaca;‘bm:ax%ﬁ_\ phenelzine sulfite and tranyloypronnine suliaty, tdovelic antideprossants
inclading doxepin, clonipromine, sniteiptyling, maprodline, desipromine, nortrypiyling,

desipraming, doxepin, timipramine, toipramine and protryptyling, tetragyelic

x o
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antidepressants inchuling nuanserin, nurtazamog, maprofiline, oxapwotiive, deleguanting,
lovoprotline, triffucarbing, sctiphiting, lortalating, axiprantog, aplazane ma’iem: and
pirhindole, and magor tepguilizors and atypioa! sntipsyohotios including paloproxidel,

perplcnasine, tuoridazine, risparidone, clozapine, olmraping md cilerpromarine.

002811 In one swbosdtiroent, & Kare chame] opensr is adwirdstered 10 an overweight ot
obese individual as an ool sespansion, or an fownadiste rolsese capsule or tablst or &
controlled relosse fornndation or a ansdermal Sromlation or s ntranasal Hrandetion to
reach snd meintain the Sreahold concenivation required fo reasurably reducs fisting
fnsutin levels for a prolonged periiad. Froforably the Ko channel opever Srmudation
reduces frating fusulin levels by at Toast 20%, mors preferably by at loast 30%, moe
preforably by al Toust by 40%, wove proforsbly by at loast 30%, wove proferably by af xast
by §0% more prefirably by st Joast by 709, and move praferabiy by at least 80%. Fasting
msulin levels aveconuonly msasured using the glocse tolorepner et {OGTTY Afteran

5 £~

crvsrnight fast, & patient ingests & knowsn mnount of glucose, Initie] gliwose levels are

determined by messuring pre-test glucose levels in Mood and wine. Blood insulin levels
are messuved by o blood s draw svery howr sfier the ghicose is vonsumed for up o theee
hours, Ina feting glecoss sssay individuals with plasps glucoss values greater than 200

v

vog/dlat 2 bowrs post-glivose load bulonte an Impaired ghcoss tolerane

F0282] In anothey sobodiment, & Kare chanmel openay is admindstered to an overwsight ar
phese fndividast as s oral suspension, o an bnmediate relosse capsule or tablstor s
controlied release formmudstion oy a tnmadermal formadation oy as Intransssd formudation
reach amd mainiain the treshold concontration requived to induos welght loss S a

prolonged period.

{02831 Iy suother embodiment, # Karr channel opener & adintnisterad to s overweight oy
stheee Individual as an oral suspensiog, or an bumediate releass capenie or iabletor s
pontrolied relrase fonmudation or a travaderroat formulation o an nfranasal formulation o
voach and maintain the tesshold concentration yequived 6 elovate resting sneagy
expenditure fiw & prolonged pevind,

{80284} n anothsr mobodiment, 8 Kaw channed openey iy administoeed to s overweight oy
ohexe utividus) & an orsl susponsion, or an immediate relense capsule or tablet or

crattrollnd reloase foromlation or a fransdermnal fornadation or an Bdranusy] Boadation to

Lo
~
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voach and meintain the threshold concentration raguived to slovate Bt and fatly acid

oxidation 8 & prolonged peried,

{00285} In another sododiment, a Kare channel opensr is admimistored to an ebesity prone
indivichial as an oral suspension, or an frvmedicte release sapsule or tablet or 3 vontroliod
releass fonadation o v treadermal forvmiation or sn infranasal frmnlation o reach md

mainiain the hreahold covcentration reguived to induce weight loss for a predonged period,

{86288 In avother erabodiment, a Kayp channsd opener i3 sdiainistered to an obssity provg
tdlividusl 43 an oval suspensions, of syt inenediats relesse capsule or tablet or 8 vontrolied
relosse fornmbation or & tomsdermal forraalation or an infranasal Semulsiion o reach and

matntain the threshold concendration reguived to maintaln wedght for 3 prolonged peried.

{O0287} In another ernbodiment, & Kgrs channe] opever iv admindstered to ay overwaight o
obese individual a3 an oral suspensiog, or an mmediate relesse capsule or tablet or a
controlled relense formulation or o rsnsdermal formulation or an indrangsal foronlation to
rexch and patdain o drug conconfration above the thrashold convendration requirad to

induee weight loss for a prolonged peiod

{002881 To another embodimen, a e channe! pponer 1s administered to an overweight o
obase individual as an oral suspension, or an imnediate relsase capsule or tablet or

conirolied release fornmlation or @ wansdermal formulalion o an Hurenasad formulation for
A prolonged perind of thee to raduce body St by mors than 8%, mwore preforably by af kagt

b

andd raore prefevably by at leaxt TH%.

N
0%

PO In suether evubodiment, & K chonpel apener is admintstersd to an overwelght or
obese individual atan oral sospension, or an Imoediate release capsule or tublst or
pontrotied relense formutation or a transdermal femulation or sn inteanssal Hwrudation fiw

a2 profonged peried of time to preforentially reducs visceral fat doposits,

{08250] v another ambodiment, a Kayy chnne! npener iv adwinistered 1o an overweight ot
obese individual ey an orgl sospension, o ay Tmoediate release capsule or tablst or &
condradied rolease forndation or atrensderms] formulalion or sy intranasyd Henndation for

a profonged pedod of thue to reducs visverad & depots and other fat deposita,

{B8391] Do ancthor enbodiment, a Kape channel operer is administeved to &
nonmoinsuiemic overweight or nhese individes! ae an oral suspension, or an eoediate

&

relsase eapsule or tablet ov & controllad relesse Srnndation or 3 hransdenmal formulation o

it
o
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an wtranssal forpletion o reach sud wainiain 8 drug congentration above the threshedd

converdration reguired o inducs weight Toss for 2 polonged period

§30293] In another cvbodiment, 8 Kgre channs] opener ts adnyvistered (o a p:mii.ahaﬁa
individual as an sl suspension, or ay nmediate releass capsule or tablet ar 2 controlled

refense formulationt ora tansdermal fornudation or an inbanasal formulation (o reach snd

maintsin a dmg conesntration above the threshold concentration required to provent the

fransition o digheteg for & prokmged period.

{80293} In another erabodiment, 1 Kare channed opener Is adorinistered to a type 1 diabetic
individos] g an ol suspension, or an bnmediate releass capsuleo ot fablet oy a contratied
reloase formmulation or 3 trangdermal Pormlation or aw intrivassl formulation toreach wd
mainfain @ diug conceniration above the threshold concsutration regquived o butuee bete cell

reet for a profonged periad,

{80284} In another eobodiment, & stngle dose of & pharmaceutioally scceptulsle formaulation
of a Kre chinied opener i sduinistored to an dividas! in nesd thevoad that resulis tn
pirculaling concentration of active drug suffictent to dindoish the seoretion of mselin for 24
D¥ Toore howrs.

{80393} In another ambedinent, 8 pharmacentically acceptable formulation of a Ko
shannel opener is admivdstored sver & prodonged bass o an wdividual in need thersolnn
mors than snee per 24 hours that resalis in choudating concentortion of aotive dmg

sufficient to dirdndsh the seorstion of jusulin on 2 conBimums basis.

{B0358] In another eysbodinent, & single dose of 3 Phigmscentically aoreptable formulation
g ¥

-~ g

afa B e chosuel opensy Is administered to sindividuad t nved thoreod that resulis in

sironlating concantratinn of acttve drog spfficiad o clovate non-oxterified fatty soids in

cireidation for 24 or oore hours.

{0397} In another ombodimend, 3 phermsccntically scoeptebke fornmlation of a Kaw
chavnel opener s adoinistersd sver 3 profonged basts to an individual in nead thveof e
maore than onee per 24 howrs that resalts in chronlsting concentration of sctive dhug

N 2

sufficiont to clevale noreestorified fatty acids i clreulation on & continuous basls,

{0298} In another emmbodinent, 8 single dose of @ pharmacoutically acceptable formudation

of @ B e channel opener s administired to an idividual in neod thereo! that resulis In

L9
g
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civoulating concentration of getive deug sufficient to treat hypoglyesmia i oirealation for 24

OF IO hours

{80299 o suother smbodiment, a pharmacentivally scoeptable fornmlation of & K
charwel opener 15 administered over 8 prolonged basis fo an individoal in need thereof no
move than suce per 24 hours hat resulls 1 ciroulating soncantration of active drag

sufficient to et hypoghyoentia on 3 sontimuae basis.

chanasl opener ¥ adminisbred over @ prolonged basis to an islividual fonesd therenf no
more thay once per 24 houes that results In cirodaiing voncentrating of sotive drag

sufficient to Induce weight loss on a continuous basls,

{381 In another smbodiraont, & phanveosutically avceptable fomudetion ofa Kap
wanns] opener is adminixtored over a prolonged basis to anlndividual i need thersof no

wore than onoe per 24 hours that results iy cirenlating concentration of sclive drug

sufficient to malntain weight on & contimious basts, ax s proferable to msintain weight in

an shese individuad onve sone weight loss has ocowrred when the alfomative ia %o regain

{03021 In avother smhadimend, @ pharowosutically secepdable frmudation of a Ky
chamnel opaner s administered ovey @ profonged hasis to an individual in need theresf no
more than oncs per 24 hoos et resulis o clroudating vovcentraticey of solive drug
snfficiint to reduce chroudating tiglyvosride Jovels v 2 contimeous basis,

{H303] Tn avother embadiment, & single dose of a pharmacsutically avceptable formulation
of 2 Kypr chamed opener is shninistered 1o an todividual in need thoreof that resnlts in
cirenlating concerdration of active dmg sufficlent to reduce or prevest ischenic or

veperfusion inpwy dn clroulstion for 24 or more housy

{3041 In another embastiment, & phavneosutically acceptabls fvpnulation ofa Ko
chaned opener iy admintstered over 2 profonged basis to an iBividual in need thersu no
moare than onee per 24 bours that results 1n clrondating voncentralion of sctive drog
sufficient redues or provent lschende or reperfision infury on g continnons basis

{(0308] In another smbodiment, the mlverse sffects Frequency of treaiment with a Kayp
channet opener is redured using s pharmasentioally acceptable formnlation of disvonide or

its derbvatives thet s administersd to s Individual in need thersofon 2 datly basls in which

&0
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the first Soss is known o be subtherapeutic and daly dose s subsoqnently tnorzased

stapwise watil the therapautic dose is veached.

o “ 3 Eoe

{6036} In suother enthodiment, the adverse effects fegueney of tresdment with'a Kawp

clwanns] opener 18 redured nsing 2 pharmacsutically socepiable formudation o' g Ky
chaonst opener that 1s administercd to an individusl 1 need fhreof on s diily basis in
which the aotive ingredisnt is not release from the formudation umil gastrie transit is
cmuplete.

N

1083871 bnanother srabodiment, e adverse offects fuquency of troatinest with 8 X
channel ppener is reduced using a pharmaceutivally seeeptable fornndation of o Ky
chanine] opener that 1s sdmindstared o oo individual in peed thersof vn o daily baste in
which the sefive mommmﬁ 18 pob reluese Fom the forowiation antil gastrin trapsit i
csmnphate,

{B0308] In another embodiment, the adverse sffects Fequeney of reatment with a Kagy
chmmel opengr 18 roduced using 8 phannscentically acceptable formulation of 8 K
chasmnel opener that is administerad to s individual 3 need theveof on a daily basis in
which the maxinueyn clronlating concentration of active ingredient is howsr fhap what would
be reshizad by the sdiministration of the same dose using s oral susponsion oy sapsals
fornadation

o 5

{30389 In another ermbodiment, the sdverse effects Trequency of treatmest with a Koy
chanel opengr is reduced using @ phammesentieslly acceptatde formulation of o Kew
chitmel opengr that 1s admivisterad to s individhial I8 need therent on s saily bagix in
which the frst dose ts known to be sebiheraperdic and daily dose Is sabseguantly increased
stopwine until the thevapeutic dose v reached, the selive tngredion I8 notreleese from the
foranalation wntll gastrie franait s ooy g}ifata and in which the meximum cirmulating
consentration of active mgredient is lowsr than what wonld be realized by the
admbdiairation of the sgme doss wxing an orel suspension oy capsale frpnidation,

58

8031081 In ancther embodiment, the adverse effects frogueney of treatment with & K
chanmel opener is reduced using 2 phannscontically sceeptable foromlation of a By
chamnel opener that is adnsinigtorsd fo an overwelght o ohese ndividnal in need thareof on
a daily basis Inwhdeh the Srst dose §s known & be subtherapeutic and daily doss s
subsequently incroased stepwise unti the thevapeutic dose is reached, the active ingrodient

.

is not releass from the Ranulation aatll gastrle transit fs conglety, in whish the maxinunp

51
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pironiating concentration of active ingredient i lower than what would aized by the

acministration of the same dose using st oral suspension or capsale rdalion, and

which the maxiturn dose 3a less than .5 mgfkgiday.

08311] Inosvother embodiment, the adverss effscts froquoney of westment withea K
chanmel opensr 1a reduced using @ pharmacentionily soveptable formmlstion of a Ky
cheree! oponer that is adeinisiorad W soverweight or @‘mz-ss:- fncividual nvosd theresf on

& daily haals iy widch the fivst dose {s known to be subthsrapeutic and daily dose is

subsequently increased steprwize until the thergpeutio duse 18 veached, the active Ingn

is ned releass fom thy Somudalion until gastele tans# i3 cowplete, fn which the maxtmpn
ciroulating conventration of active mgredient is kewer than what would be realized by fhe

adpinistration of the smne dose nsing an oval suspersion o vapsule formudation, and In

§

teivich the sraxirmum dose is less than 178 mpfke/day

8321 In another smbodiment, the teatment of sn overweight or ohese individuad i
epttnnized for waight loss by admigsteation of a phamaceutizally acceptabls fornudation of
a Karp channel opener once per 24 hears i which the release of the sotbee fngredisnt from

the formulation hes beers modified to provide ness sere onder relesse for ot feast 12 hows,

{213 Inanothet ambodiment, the eatmeng of an overweizdy oy obese fndividus! is

opstinsized R wsight lse by admintsteation of @ pharnaceutically acceplable formulation of

a Kare channel opeuer suve per 24 howrs nwhich the relesse of the active ingretient from
the tormulstion has been modified to provide near zers ordor releass for at least 18 hows,

3.

{0314} ¥o another seabodinnead, the treatiment of an overwaight or obese individual is

optivaed for wedght loss by adognistration of 2 pharmaonutically arceptable forruilation of

a Kare channel opener onve par 24 howrs in which the relsase of the selive ingrodispt from
the formualation has bewr modified to provide 2 ising dmg concentration In ciroulation for

at least 12 howrs,

{B0315] In another eiebodinent, the treatrocnt of en overweight or obese Individuad s
opstinized for waight loss by aduinistration of & pharmacentically avceptable foroalation of
a Rigrp channel opensy once per 34 hours v which the release of the sctive ingredisnt from
the Teraulation has beon modified fo provide arising drug conceniration i clsulation for

at tesst 18 hotss
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{00316] In another evnbodinent, the treaiment of an overweight or obese individusl is

pptimbzed for weight losy by administration of & pharmaccutically aceeptabls Rurealation of

a Kapp channel opener once per 24 husrs i which the relesse of the active tngredient from
he formmlation hae besn modified o mudch the pattern of bessl widin seoretion,

o

RE3T] In another ambodiment, the adverse sfforts frequency of reatmant with a K
chamel opener bs reduced using & pharmaceationlly acseptabde formulation of a K
clunuet openey that is adminisbred o g ohesity provs bdivideal inneed theveof on a dadly
basis in which the first dose is known 1o be subtherapentic and daily doss {s subseguently
nersased stepwise watll the therspeutic dose {s reached, the active ingrediont iy not relesse
from the Rrmalstion entil gasie transit is complete, it which he nevinuem clrenlating
concentration of soitve Ingradient is Tovver tharowhat would be realized by the
administration of the same doss using ap oval suspension or sapside formulation, aod o

which the maxioun dose s loes than 2.5 mefkp/daw

(803181 In snother embodiment, the adverse effects frequeney of regtment with a Kap
chanmel opsuer i vediced usiog a pharmacsutically acospiable formulation of 8 X
chamnel opsner that fs sdonnistered to s obesity prone ndivideal in nesd thereot on s daily
basis tn which the frst doge is kngwn to bo subtherapeutic and duily dose is subseqwmzi}f
nvrsased stepwise wtll the thorspeutic dose 15 reached, the active ingredient tx ned reloaae
from the formulation poiil gasivic fransit s complete, in which the maxionm cirealating
coposmtration of active lugrediznt Is bower than what would be realized by the
adnsirdsteation of he same dose using an oral suspension or vapsule formanlation, andin

whish the reaxivoum dose is loes than 178 mgfked/day.

U313 Yo ancther enbodiment, the treatmunt of sx obesity prone individhual is optimsized

for wolglt maintananes by sdministration of a phanmacentioally accaptable formulation of g
Kapr chanpel opaner onoe per 24 hoars o wideh the relesse of the active ingredient fom

the foromiation bas beon nsdified to provide nemr gove order relense for at leest 12 hows,

iﬁ}{.‘e 281 In another smbodinent, the freatment of an obesily prove individual is optitized
for weight maintenanse by sdmintetration of & pharmarentioally accepiable foomulation of a
Koare channe! opevsronce pet 34 howrs finwihich the release of the active ingrediont from

the ormulation bas been modified to provide near goro order release for at koaat 18 hows.

{0321 Ty another subodiment, the reatment of an obesity prove tndividual it optivaized

for welght maintunance by sdmindstration of ¢ pharmacentically avceptable fornmdation nfa

63
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Korp charmel openar once per 24 fiowes o which the releass of the sctive ingredien fom

£

the ferroudation has boan mosdified to provide # rising drog concentration in chrowlation for

{88322} In another embodiment, the weatment of an obesity prous fndividnal s optimizsd
fior weight maistonanoe by admindsteation of 8 pharmacanticslly acceptable fornmiation of 8
Kare channel opaer ovee per 34 hoars iy which the release of the active lagredient from

-

the formudation has been modified to provide atising drug concentiation In oireulation &y

gt least 18 hoars,
[OB323] I snother smbodireent, the taiment of au obesity prone fndividual i optimized
for weight malntenance by adminisiration of 8 pharmacentically acospiable fmnulstion ofa
Kare chanme! opensy snoe per 34 hows v sehieh the releuse of the active ingredisnt fom

3 ¥

the formudation bas been modiffad to mateh the patien of basal ol secretion,

{63241 In another smbodiment, a pharmacentioally acceptabls frmulation of s Ko

channe! opener ts oo-gdmbmstered with sthutraniios to an ovarweight or shese tndividual o

FH2ET G ancther ombodinment, # pharmaceutinally acosptable Remudation of 8 Kaae
channel openey {s co-adaintatored with orlixtat to s overwelight or chese individuai to

wnduce weight loas.

{03261 In another embodiment, a phannacsuticaliy o cmpmiﬂa formulation ofa Kay

{8327} In anothisr cmbodiment, a phamuacentivally scoeptable fymudation o a Ky
chramnel oporse is co~-edodnisterad with an appetite suppressant {o an overweight or obese
individes! to nduse weight loss,

¥ o

{BU3IB] I ancther ombodiment, a phanmeceutivally scoeptably frudation ofa K
shannel oponer is vo-adnduistersd with sn anti~deprossant o an overweight or obese
individeal to induce weight loss,

¥,

[B0329Y In another embodimend, 8 pharmseontically acceptable Synadation of a Ky
chavael opener is co-adninistored with antb-optioptic o an overweight or obese individual

o induee wotght losy,
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{03301 In another emboditnont, & phanmaceutically avceptable formlation of 2 My

chaed openay is co-aduinisterad with ¢ non-thiazide Muretic 1o an overweight or shese

individual 1o indecs wolght loas.

100331 In another embodiment, a pharmsceutically avceptable formmlation of a Kape
channel opener is co-administorad with g deug that induoss welight loas by a msochanism tha

is distinet from disroxide to an ovenweight or obese Individual to induse waight Joss,

&

1883321 Tn ancther smbodimsnt, 8 phavmeceutionlly accaptable formudation of 8 Ky
channe] opsoer Is oo-administersd with a drug that lovsrs blood prossurs fo sn overweight,
abesity proue or obese individuad to induos wedght loss and troat obesity sssoviated

comorbititise.

FO0333] by supther wrobodims, & phavmacsutiondly accoptable Savoulation o a X

ved with o g o deug that lowers cholestered fo an

channel opensr is co-asdnuind;
overweight, shesity prone or obess individhial fo induce welght loss wd treat obesity
assoniated comporbidities,

{00334] In spother embodimeny, a phamuacentivally soceptable fpmdation of a Ky
channel opener ix co-administored with a Jrog that rases HDL assoctated cholustern! to an
overeeighi, obesity prove or obess individual to induve welght loss avd treat obesity

Sasociated oomordsiditios,

{00338} In another coxbodiment, 8 wemiaceutically roceptable fornmtation of s B
chamel oponer is co-administered with a doug thet lnymoves inzalin senstiivity to an
overweight, obesity prone or obese fndividual 1o fnduce weight loss and troat obesity

azscolsted comnonhidities,

[B8338] In another embaodiment, a pharmscentically asceptable forpudation of 8 K
chanel opener is co-adovnistered with 2 an soni-inflanmatory (o an overweight, ohealty

prove ot obess ndividual {o inducs weight loss mud treat obesity associated somorhidities.

{03371 In another eotbadiment, & phatmacentically avceptable formulation of a Kare
chamns] openey iy co-administered with a drug that Jowers sirculating higlyverides o an

overweigdy, obesity prove or obese individual fo Induce weight losy snd treat obesity

agstcisted comorbidities.

&3
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003387 In snother enthocimend, Kaye channel opsuers ars co-formulated with sibutramine
in & phemarentionlly sccuptable fmmdstion tat iv adwdnistored 1o an overweight, ohesity

P

prove or obese individual o Induce weight Yoss and trest ohesitvanssocisted co-gundddities.

FO8339] L suother embaogtivoant, Kyrp channel openses are co-formudated with orlistat or
other active that sappresses the action of gasirie Hpases in s phoroaesudically acosptabls
fornnglation that is admindsterad to an overwelght, obesiy prone or shese lndividuaiie

N

ncuce weight sy md freal obesity-sesociated co-muorbiditiss.

108348} In anothsr srmbodinusg, Kage chanved openers are co-formulated with 8 nose
thiaaide divretic in & pharmacentioally acmegﬁabk* formudation that is administered to an

overweight, shesity prove o chese individual to induce weight loss and frsat obesity-

assooiated coamdrbudities,

{03411 In another erabodiment, Kare shanns! openers are so-fornmdated with an appetite
sappressant i & pharmaceutically sccoptable formolation that is admindstored o an

X

overwelghi, obesity prone or shese individual o fuduce weight Ioas and treat obesiiy-

)

assnoiated co-moabidities,

{3421 In another embodiment, K g channel speners sre co-formulated with a
camabinetd recepior srdagonist in 3 phermasentioally acceptable formulation that s
adnduisterad 1o an overweight, obesity prone oy obese individual to induce weight losy and

tread obesiiv-arsociated so-rmorbiditiex

{3431 1o snothey endrsdiment, Ko clopnel openers wre so-formulated with an andis
cholestorgrnie rotive 1 s pharmacontically areeptable formulation that is administored {0 an
sverweight, obesity prone or obese individes! to luduce weight loss ansd treal obasity-

associated onvmerbidities.

{80344 In another arabodiment, Koy channel opsoers are co-formulated with an
aptilyypertansive active in a phanmacewtically acoeplably formutation that is sdministered 1
an gverweight, obesity prone ov obese individes! to induce weight loss and tresd obesity-
asaociated co-morbidities

{H0348] In snother ambodiaent, Kare channel opaners e so-formulated with an insulin
sensitizing sctive i & plumecsutically aceepiable formulation that is adroinisterad 1o an
ovigweight, obesily prone or chexe individua! to induce weight loss and tosat obesity-

assoiated co-meniiiditiss

&
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{8346 In suother enbodiment, Kare channe! openers sve co-formaudated with suonti-
inflaranutory active in a phatmacentiorlly avveptable fornmlatinn w3 admbdsterad o an
overweight, obesity prone or sbess individaal to tudhice waight loss and freat obesiby
assoiated co-morhiditiss,

{B0347] by another embodiment, Eoe channel opensrs ave on-fromudated with an anti-
depragsatt active in a pharmesentioally acveptable formulation that is administered t an
overweight, shesity prone or obese individual o indues weight loss and treal obesity-

sesociated ooanorbidities.

{00348} In anothsr mrobodiment, Ky charned oponers ave co-formulated withan anti<
epileptic active in & pharmacentically acceptable formaation thet iv adminizstered to an
averweight, obesity prons or obese lndividusl to fuduce weight loss aud treat obesity-

associated conmabidities.

(0349 To suother ombodimeny, }@Z,\ e channel opeuners avg co-formulated with an aclive
that reduces the incidence of stherceriorotio plagus s pharowoautivally acveptable
formulation that is sdroimistered to an overweight, obesity prone or olsee individual so
nduce waight loss and treat ohesity-associated co-morbddities.

&

[B0336] 1o snother enbodinent, Kape channel openss ave co-Ruroalated with meactive
that lewers olrulating concentrations of trighyeerides {n 8 pharmacentically avcepialde
formulation that i sdndoistersd 1o overwelhit, obesity prons or obess ndividusl to

induce weight losy and treat obeaity-associated co-onorhiditiag,

{00381 The redoction of cironlating triztvoerides fnan overweight, obese or obesity prone
individuat is achivved by the adndnisiration of an effective amownt of 3 solid oral dosage

form ot & B chanmel opeoer,

H

{0382} A solid oral dosage form of Kre channed opener can be used to administer »
therspeutivally ffective doge of K channsd opener {0 an oversveight or alwsily pros
fndividoal inneed tharsof fo maivtain welght, as 1t s profecable 1 naintain weight in an
cibess individaal sace some welght oss has covurred when the altsenative is (o regain
walght,

1003531 A methed of nduecing loss of greater than 28% of Inttial body Bt m an evarweight
or obess individual cst be achioved by the profonged administeation of s solid oral dosage

forsr of a Koy channs! openey,
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{00354] A method of ndecing loss of greater than S0%6 of fnitial body fa in an overweight
or abess individast can be schieved by the prolonged administration of a solid oral dosage
fornvof & Ko chingiel openey

=

{00355] A method of wducing loss of greater tha 73% of titlal body faf I an overweight
or obgss ndividual can be sehieved by the prolonged sdvainiatration of & solid oral dogage
foom of ) }'m TP chantiel L et

>

{03361 A wethed of Inducing prefivential loss of vigscersd fitin an overweight o obese
individual can be schieved by fhe prolonged admivdstration of 2 solid oval dosage form of g
Kare channel openie.

JO835T] A method of inducing loss of body fat and reductions {n clronlating triglvearides in

s overweight or obese individual can be ashioved by (he profonged adeunistration of g

solid oral dosage form of a Kagr channel opensa,

BRARR] The invention will now be dexcribed with reforaie 1o the following now-tmiting

exanples.
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EXAMPLES

A, Potmasiom ATY chaunel activator sontainins Hrmolationy

R Siadaas

3N 1. Compressed Tablet Formudation

{03681 Diszoxide or g derivative thereof at abont 15-30%: by weight i mived with
hydroxypropyl methvlosiinloss at sbout §5-80% by weight, sthvlvellulose at aboet 3-10
witvst % and magneshun steanie {as hibricsd) and fale {as glidant) sach at less than M6 by
welght, The mixture i3 used {6 produce & corapressed fablel s dosoribed in Reddy et s,

AAFPS Pharm B¢l Tech 4{@}: 9 2803y, The tablst may be cogted with 2 thin Slm as

disonased below for micropatticles,

803611 A tablet contabning 100 my of dazexide or v detdvative thereof will also contain
apprrsimately SO0 g of hydmstymopy! cellulose and 10 mg of ethiviesihddoss, A tablst

containing 30 my of dinzoxide or a devtvative thereof will also covtain spproximately 200

B

X

my of lydroxypropy cellulose and 5 mg of otlivleslinlose. A taddet contating 38 g of
dizsoxide or a derivative thereof will alse contain spproximaiely 100 mg of epdroxyprogyl
cellntose and 2.5 mg of ethylcethdoss,

-

B0362] 2. Encapenlated Comted Micraparticls Formudation of Blasoxide

:
{00363 Daroxide or a derivative Sereof iy sneapanlated into microparticles fn scroardancs
with well baown methods (ses, sg LS, Palent Np, 6,032,582}, Microparticlss of between
100 and 300 microny i dlsmeter contatning Havoxide or derivative, along ot in
combsination with one or mors suilable excipient, is fonmed with the assistaneg of g

wraoniator and thes stoved o separate miovoparticlos having the appropriste size.

Mivriparticles are soatsd with & thin il by spray drving using conmpaereiad nainuoentation

{e.g Uniglat! Spray Coating Macddoel The thiv flm comprises sthylesiinlose, cellulose
gontate, polyvinvipyirolidons andéor polyservimaide. The coating solulion for the thin 8hn
oy tnclude a plasticizer which may by castor ofl, disthyl phihalste, tusthsd oibeate aad
saliovls acid, The coating solution may alse inchude 8 lubricating sget which way be
magnsshien stearaie, sodiuwn olsate, ov polyoyethylensted sorbilan lvurale, The coating
solution mey farther include an excipiont such as tals, colloidal silea or of & mixture of the

tover pddded st 13 o 3% by weight to provent caking of the Sl coated paeticlex,

{E8364] 30 Sormaaliion of o tableted form of diasaxide or o devivative for controlied

refeqse

65
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{B0383] Prior fo midying, boih the active ngredient and Tydeoxypropy] methyleetiudose
{Dow Meothoos] K4AM ) are pussed through s ARTM $mesh steve. A mixturs is fopmed
frean | opant diazoxbls or a dertvative thereet in 4 pats hydroxypropy! methylosthidose,
Adter thorough mixing, a sufficient volume of sy ethanolic solution of ethylosililosc s o
sravolading agmut is added slowly, The quantity of ethylosinloss per tablet in the final

formulation is abewt 1 10th part. The mass resuliing from mixing the granulating agent is

sioved through 22/44 mesh. Resulting granmiles ave drisd at 400 € for 12 hows and
{haveafter kept i & desiocator for 12 hoves gt room tempetature. Onos dry the granules

wtained on 44 paosh ave mixed with 1589 fines (granules that passed through 44 meshy.
Tale sid magnesiont slesrate are added as ghidant and lobricent at 2% of weight cach. &

cotormn is also added. The tablols are conprossed waing 2 single puneh tablet compression

naching
0368] 4. Formedation of g compression twableted fovr of dazoxide or & devivative therenf

that provider for controlled relesse.

{00367 Disvoxide or » dorivative thersof st 30-H8% weight 1 mixed with 30% weight

indmw;:mpvi methvicsiiniose (Dow Methooal KIG0LY P aud 20-40% weight inpalpable

Kt
{‘J

setose. The mibxiure iy gramdeted with the addition of watse. The gravadefed mixtue is

¥

wet prifled sad (hen dried 12 hows af 10 The dried mixhurs is doy nulled, Following
nutling, 25% weight sthylesihnlose resin is added (Dow Bihoost 10FF or Bthovel 100FR)}
followsd by 0.5% weight magnssium steavate. A colorant is alen added. The tablets ave
comnprossed using o single puneh teblet comupreseion machine {(Dasback, st al, Postor at

AAPS Annual Meeting Wov 10-14 {20020,

{OU368] 5. Fosmulation of ¢ compression coted tableted form of dlasexide ov ¢ derivative

o i

theresy that provides for conteolled release.

{00388 The cove tablet is fornralaled by matving sither 100 rag of dlwoxide or a devivalive

e

thereof with 10 myg of ethuloniinlose (Dow Bibovel 10FP), or by wuixing 75 mg of dlazoxide

¥ r

or & dertvative thereof with 25 mg lactose and 18 mg of ethyiositalose {Dow Bthoosl 1GFPY,
or by nuving 30 myg of disvoride or a dervative thersof with 50 myg of lactose and [0 ny of
atfylosibuloss (Dow Bthoeel 10FPY The core tablata are formed on sy antorated prass with
goncave tooling, The compression costing consisting of 400 my of ethylen de {Lhdon

Carbide POLYOX WSR Coagnlant 15 appiiad and compressed to 3000 psi {Dasbach, et 1l,,

Poster al AAPS Amanal Mesting 001 26-30 2003)),

ay e

3
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18037681 6. 4 controlled release s:;’eu:;g » formn of dlazovide or o derivative theveof using an
ssmotically contrallad refesse Sustem

{80371} Digzoxide or a dertvative thoreofis fornmiated ax an osmotically ¥ r:'gui tod reluase

avtive dng s sasomided with dazoxide or a denvetive thoreol into 2 soipermeable
bitsreinate shell. Upon sssonibly & hole is deified in the shell to facilitate relense of active

upon hydration of the hydrogel

8372 A dosage form adapted, designed and shaped 88w onsotic delivery systom iy
wanefetusd s Dl Hst, 2 dlavoxide or a derbvative thersof composition is provided
by blending together into @ hemmogeneons bend of polvethylene axide, of dinvoide or g
derivative thereof and hydroxypropyl methylortidoss. Then 2 volume of denatured
andiydrous ethanol weighing 70% of the dry masy 18 added slowly with continuous mixing
over § mbntes. The freshly propared wet graculation it soresned through « 20 mesh soveen
thrensgh 8 20 mmesh sorsen, duiad af yoom tumperatare for 10 hours, and sgatn acrsensd
fhweugh g 20 mesh sorson. Fruadly, the sorsened granulation 15 mabxed with 0,59 weight of

magnesivm stearats i § nuvutes.
803731 A hydrogel composition is prepaved se Rllows fiest, 69% weight of polyethylene
oxide weight, 25% weight of sodivm chloride and 1% weigde ferrio oxide sepacately are

soreenad Hwough a Hmesh soreen, Then, all the sorsened ingredionts ave mixed with 8%

wetght of hydroxypropyl methyloelulose to prodoce & bomogensous blend, Nextt, o volume

of denahwed anhydrous aloohol equal o 0% of the dry mass 15 added showly to the bland

with contingous mixing for 3 mivutes, The freshly propaved wet pramdation is passed

fhrrugh 8 20 mesh sorgen, allowed 1o dey at room temperature for 16 hours, and sgain
2 i i
passed throagh 8 23 mesh sereen. The sereened granulation: fs mized with 0.5% weight of

magnesinn shegrate § mindes {see UL, Batent No, 6,381,795 by Kuswynski, et al.b

FOR3 74 The sHazoxdds oo a devivative thereot compostiion and the yadmge! composition
are compressed futo Wlandnate fablets, Flest the diuoxdde or a derivative thersof
contposition is added and furaped, then, the hydroge! composition a added and the laninse

are pressodt wader & prossure heed of 2 tons Info 3 sontscting luninsted arvangement,

{003 7S] The bilaminate arra 1gt*:m§~:.z1ts ave poated with g semipirmesble wall (e thin film).

The wall fundng composition congwises 3% cellulose acelate having & 39.8% acstyl
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cordent, and 796 polywthylene ghvoal The wall feming composition 1a spraved axdo and
arcand the bilaminate,
F80376] Finally an oxit passagewsy ix drilled through the seripermsable wall fo conmset

ihe dazoxide or a dertvative thoreof drug laming with the sxterior of the dosags system,
The restdual solvent {5 vemoved by drving ot 389 C and 50% bupnidity, Mext, the ssnwotie
systoms are drled at 80% C i romove excess raotstare {soe 1S, Patent No. 6361795 by
Kuosynsky, ot al)

[BB3TT] 7. Preparsiion of a salt of dasoxida.

{B8378] A hvdrochioride salt of diazoxide te proparsd by dasolving one mole of dinsoxide

{2307 ¢) (1 300 ol of B, Dy HOL s passed into the solutice vatil the weight of the
sontuiner is incremed by 36g. During the addition of the BCY, the 7O salt of dazaxide

precipitates as a powder. The sult is Gltersd off and washed with doy BRO,

8B, 5o vve Obosivy Testing

oy

1803787 1 Chestty andmad mods

FOOIRE Fromulations of diasoxidde oy dertvatives preparsd 85 desonibed hersin coan be texted

for sfficacy s mumal woded of ohesity as dezcribed by Swrwll et sl (Endocsinslogy
14136303637 (3000} Briefly, doweslhold BS male mive are howsed Sftagein g
{FPCYy roony with a 1275 Heht, 1245 dark ovele, The high e IR

sl Jow fat (LFY experiments] dists congain S8% and 11% of calories from i, respectively,

toraporaturescodreliad

A gronp of price are fod the HF dist fir the frst 4 weeks of the study; the remaining 13
nues are fod the UF dist, The nuice sssigned to the LEF dist are maintained ondhs dist
throughon the stody as & reforence gromp of lean control mice. At week 4, all HF-fed niiee
a rosasigned fn 2 growps of proe. The eyt group ramaing on the HE dist throughout the
stady as the obexe conttrol grovp. The remebung 3 groups of mice are fod the BF disl and
sdministored the contralled relesse formaudstion of dlazide or devivasive ab about 1530 mg
of active per kg pev day as & single dose administered by oral gavage, Aodmals sre weighed
weekdy, snd food consumoption I meassured per cage twics woekly weti] the dists m
chsnged &l woek &, whersupon hody welght amt food indaks are detormined dadly, The feed
efficteney {grams of body welght gatoed per Cal consumed) is calonlated on aper cage
basis, Smuplos for malysis of insulin, glucose, and leptin are collzcied on duy 24 (4 days

gl
befe the diets so ahmﬁsggd}, on day 32 (4 days after the change), and Mweekly thereaficr,

~k
=
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Yoy 2l cases food 5 removad § b befre sany yﬁ care colieoted, Glucoss is apslvaed by the
gluonse oxtdase method. Inseiin and loptin concantratinns are determingd by double
antbody RIA, The fnsolin sssey i based oo a vt stondied, and the loptin ssany tzes 8
mouse standard. AL the termination of the study, a postprandial plastos sampls Is collectad
and apalyzed for tighvoonide and sonestorified fatly scid conceninstinns, ARer 4 waeks of
drug treatment, s vubset of 10 andmaly Hoen each group s killed. The gpididymal white
adipoge tissus {(BEWAT), regroperiiones! {{’9} fut, inferscapular eown adipose tesue (IRAT)
fat pads, and pashocnendus muscle are rentwsved, rhumed, and weighed, The percant body
{aul {s cetivonted fom e waight of G epidudymal fat pad. A sudset of Sve salmals from
gach group 1s tojecied ip with 0.5 gfkg glovsse. AL M postinfection, & plesma sample is

collscted sud analyzed for gloonse content by the ghieoss axidase mathod,
{80381} 2. Treatment of oberily o lugmans

{00382] Formulationy of dlsroxide or desivatives propared sa described hersin onn bo tested

for sfficacy In obese humars, The stady is condusted as described by Alonvadeh

{Alomredely, stal J Ulin Endocr Merab E21911-1915 (1998)). Subjents conaist of

modsrate-to-morbidly obess adults with o body mass index {(BMI} greater than ov equal to

A kg/md. Eachaubiect undergoes a comnplote phvsical exanination af the wddal
evalaation, body weight being messured on a standard slgctronio svale and body

pernpostiion by DEXA

[R0383] Before the initintion of the study, all subjocts ary placed on a fvposalaio dist fora
lead-in peiod of 1 wesk, This fe designed 1o exclude individuals who are valikely to be
compha and to ensure stablys body weight before treatments. Up to 50 patlends sre tested at
cach dosage of dig. Dally dosage Ia oot at 100, 200, and 300 mg/day. The daily dose is
divided into 2 dosss Hor adimidetration. The does is admindsterad as sither oney twvo or thres
50 mg vapsules or tablets at each time of administvation. Tnd dividual patiends avs dosed daity

for up 0 13 monthe, Patisols ave roviswed weekly, waighed, and aeked about any side

affvots vr conourrant Hlneeses.

{0384 Twenty-four-hour dictary reeall is oblained from cach patisnt, The dietary recally
aro analyzed ssing a stendand sornpuier softwars program. All pationts sre placed ona

hypocaloric det and encouraged o pariicipate in regular exercias,

{HI3RS

e
et

Befors coramenoing, and sfter compdetion of the study, the following kborsdory

tests ave oiained: blood prossure fasling plasma glueose, insulin, cholestern], trighyoerides,
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fres Bty acids {FEAY, and gheohemogiobin and measnres of rate of sppearance and
oxidation of plastng derived falty suids, Addittonally, routine chendstry protiles and festing
plasng glucnse are oblained weekly o identily those subjects with evidenoe of glucose
miolerance aler loctrolvie shuormalities, Glusose is andyzed nplasma, by the gheeose

oxklsss method,

{0386} Insulin concatration is deterndned by RIA wsing a dowble-antindy kit
Cholesterol and wiglycerides concontrations are mwasiwed By an enzymatic method. Plawa
FEA v detormingd by ap snrymatio solivielvic mrethod. 8was axsewsed by s tv ghcose
tolipanee tast (IVETT) usiog the modifiad nivimal model. After an overnight fist,

ghacoss bolus (300 mefy) was adiministersd v, followsd (20 min late) by s bolus of

tnsudin, Blood for detornination of glucose and fusalin is obiained from a conten latersd

veiat <30, 15, 0, 2, 3,4, 5, 6, 8, 10, 19, 22, 28, 30, 40, 50,70, 100, 140, md 130 min. 81
snd gloonse offectivencss {84} are caloulated tsing Bergman's modified wbnimalanoded

corgnter wogram bafore and aligr the completion of the study. Acuts tnsulin response to
glocose s deternnved over the frst 12 min of the IVGTT, and the ghucose dsappearsee
rate (K2} s defermined fon 818 min of the TVETT Body conposition is measurad by
broeleotrical impedance betors gud st the completion of the study. Reating evergy
expenditure {REE) is measared by indivect calonimstyy aller an oventght 13-4 fast, with
subjeots lying supine for a portod of 30 min. Urine is collected over the corrsaponding 24 iy
for megsursent of total nittogen and detenninstion of subsivade use, betors and afley the

Sﬁu(x N

I

{0387} 3. Trecomend o obastty i humans by coadministering divzoxide end phentermine

HH38E] Bvaluation of 8 prolonged so-ndininisiration of solid oral dosage form of dlazeide

or w derivative thereof and phenterming in ohese humans with a moderate-te-morbidly and &

body niass tndeg (BMU gragter than or eguel o 30 ka2, Bach subjeot tndergnss &
songslets physical samination at the it evaluation, body weight being messored on g

standard electronio scale and body coraposition by DEXA,

{03891 Before the initiation of the study, all subjoote ars placed on a hyposaloric diet fora
fead-tn period of 1 week, This is designed to sxolude individualzx who ave wlikedy o be
compliant end 1o susure stahle body weight before troatment, Up to 100 patiends ars fested.
Diafly dossge of diazoxide ts set st 200 mg., The daily dose is divided intn 2 doses fi

administrationn. The dose {s admbnistered ax sither & 100 mg capsule or 2 100 myg tablet at
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gach Hime of adndaistration.  Individual petients are dosed datly forup to 12 numths,
Phentermine 4y sdembuistered as a single daily dose of 13 g Pationts are reviswad svery
fwrewerks, weighed, and asked showd any side sfferis or convwrend 1inseses,

{O03B0] Al patisnds wr continned on 2 hypocnloric dist and encovnraged o pasticipaie in
regulay exercise. Befors coramencing, and after completion of the study, leboratony tosts a8
Jdeacribed i the exsmple above are obiained.

0R381] 4. Provavion of dabeies in prec

00392] The sxample describes uae of dissoxide in a predisbetic individuad o prevent the
aocigrenee of dlabetes, Tndividuals ncloded inthe stady all have elevated risk of
developing abetes as nuwaswred by ons of two raethods, T g fasting glocoss assay they
have plasms ghacoss values bobwesn 100 and 128 mg/d! sndiosting impaived fasting glusase,
ot in an oral glocese tolersnoe test they have plosma ghicose values batweon 140 and 199
mg/dl ot 2 howrs postghicoss load tndicating they have mpaired glacose tolsrance,
Treabment is initiated in any individual mesting sither oviterda, Trested todividuals recetve
sither 200 my Hazoxide por day os a 100 my capenls oy ablet twive pay day or as two 100
my capenles or tablels oncs poy day. Placsho treated tndividuals vecetve sither ons placebe

capeuie or fablet twice per day or two placebo capsules or tahdets once par day,

BO383] Treatment is continued for suce vesr with OGTT ar fisting glweose measuved

&

monthdy,

003841 3. sustained release coftrmudation of dasanide BCT and metforntin Bl nse to

feoat diabetic patienty

851 A wustained release co~fornndation of dazoxide HOT and metivmin HCHs

-~

produced by forming a compressed tablet matrix that inclndes 750 mg of metfwrain HCH

and 100 myg of dtagoxide HOL Thess sofive ingredicnts are blended with sodium
carborvmethyl celluloss (about $% {wiwll, byprometloss (ahout 25% (whwd and
magnssium stonvade (<% (edwll The corppressad tablet is further conted with a
contbination of ethiviceliviose (8% {afwl} and methol collidose (20% {wiw)) us a thin fim

o contiel vate of hydeation and deng relense,

fa3ast Type Naliabetio pationts ave treated with fhe mrad dosage form by sdmbidstration of
tovey tablets onos per day or one tablet gvery 12 honrs, Treatment of the patient with the

drug s continuod wutil one of two thevapentic endpedats i veached, or for so lovg s the

i
e
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patient dertves therapentic beneflt from administeation. The two therapeutic cndpoints that

2

would serve as the baste Ry the decision to censs treatmond Inctude the patisst reaching a

Body Mass Todex (8348 {me 1) ebweany 18 and 28 or the recosiablishonent of novmal

ghacoss tolerance i the absonce of weatment.  Ths pmezﬁ is maonitored periodically for {8)

501

Lats

wose tolerancs using sn ol ghucose tolermnoe ten

S

‘w
'J-/

shyvemio cortrol using a sandand

kS

bload glucose assay, (o} wight gain or losy, (&) -p;z‘egmsgi{m of diabefic complicatisms, snd

&8

{o} advarse effols associated with the ues of these solive ingradisgs.

HHSTL 6. Prevention or vreatman of weight galn in o potient tregied with olwizopine

FO0368] Phanmacotherspry for schizoptuenia fe inlttated for 2 pattent nseting DEM ULR
critanis for s izophrmm The patisnt is adiinistered 10 my of slanzapine {(Eyvpregy, Lilly)
once per day. Adjunctive therapy to the patioat for sehizophrsni dncludes 250 mg

sgpivalent of valprode st as divalproex sortiwm (Depakots, Abbott Labs), Weight gain,

dystipidenda and tpaired gliwose tolorance, and mostabolis syndrome are high frequeney
adverse svents 1n palisnds treated with this combinetion of anti-peyehotios,  Weight gain,
@V‘:ii}ﬂdﬁ?ﬁ‘ﬂ& npatved ghucose tolovance or metsbolie syndeome are traated by the oo
sdnunisiration of a therapoutically affodtive dose of 8 Ky channe!l oponsr, The patisnt is
reated with admindsivation of 200 myg'day of dlazoside as s onee datly tablet Sywmudation,
Diasonide adrainistration continues wntl] the woight gatn, dyslipidemia, bupaired glucoss
{olaranee or metabolic syndrome 18 corvected or witll treatment of the pationt with
ofanzapine is disomntinned, Dhvslipidomia is detected by msesuring civenlating

concentrations of twal, HDL, snd LD cholesterel, trighvoendes and son-esterified fatty

o

i

acide. Drpadred ghuvose tolorance is deleoted through the wse of orat or IV glucose

toleranee testy, Mensbolic syndrome i detected by msasoring s key sk factors including

condral obesity, dyslipldenis, topatred glicose tolerencs, and cironlating conceatrations of

key proinflanumatory oyiokines.

{039 Al patents snd other references olted in the specification are fivlioative of the level
of skill of those skilled in the art to which the nvention periains, and ses ncorpomated by
reforence i thelr entivelies, ncluding any tables and figures, o the same extent as if sach
reference had been Incorporated by reference i s onfivety individusliy,

{84061 One sdalled o the sb would readily approciate that the prosent fnvention iy well

adapted 1o obtain the ends and advantages rentioned, 88 well as those inhersnt thaein, The

methods, vertances, sud compositions described hevein g prosently represendative of
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profereed smbodiments sve exomplary and are not intended as lndtations on the seope.

Changes therein and ofher vees will ocour to those shillod inthe art, which sve encommpagsed

within the spivit of the tnvention, are defined by the soupe of the claima,

{00401} Defimions provided herein avs vt intendsd to he Hmiting froan the meaning

commnonly undevsiood By one of skill o the art anless Indicated otherwise.
00402} The inventions nstratively desoribed herein yay suilably be practived 1o the

ahsencs of sy slewsent or elurnons, Thnitation ov Hnutstions, not spectfically disclossd
hersin, Thus, for example, the terms Yeomprising”, “ncluding,” contatning”, oie, shall be
read sxpanstvaly and without Hmitalion, Mﬁiﬁiemﬁya the terms snd oxpressions employved
Brein have boan veed as forms of description and pot of hnytation, and there Is no intention
1 the nae of snch feoms and expreasions of e-xmhz.ﬁi&g sy Sepivalenty of the featives shown
sand deenvibed or portions theveof, but it Is reongnized that various roodiSications ave
poasible within the scope of thednverdion claimed. Thog, i should be understood that
aimmgi* the prasent invention bas been specifically disclosed by preferred smbodiments
and options! feitures, modification and variafon of the lnventions entbodiad thevein hersin

disslosed may be resorted o by those shidlied i the s, and that such rmoodifications and

variations are considered t be within the soops of s nveution.

{804637 The fvention has beun described broadly and geverically hersln, Bach of the
¥

narrower spocies sud subgenerde growpings falling within the penerie disclosurs alse form
part of the nvention. This inclndss the generde description of the lnventon with a proviso

oF negative Houtalion removing any subiset mustter Sonm the geous, regardisss of whether or

not the excised material is specifically rectted hersin
{80404 Other smbosdiments are within the .si&amﬁw clabms. In addition, where featurss o

sspeets of the invention are desartbed fn terms of Markush groups, those skilled in the w
will recromize that the ivventiow is alse thersby deeoribed in toms of any dinidual

ey or sabgmup of nonthers of the Markush grovp.

i
o
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THAT WHITH IS CLATMED 3%

fj‘s

e

1% o

107

A vontrolled relonse phanasentical foromiation s a Ky chamssd opengr of

forntula oy formuda L
The Bwmalation of olaivn Uihat s formulated for oral administralion.

The frmulation of clabm T or 3 for a single adiministration that contains between 10

and 100 mg of the K o channe] openst.

The formulation of olaim 1 0r T & ¢ single administration that contains bstwesn

166 wid 200 myg of the Kare channe! apener.

The forpmdation of sladm 1 o 2 for 3 single adnunistrstion that containg betwesn

200 and 300 mg of the Kare channe] opensy

The fovondstion of olatm 1 or 2 for o single aduinidration that contains botween

300 and 500 mg of the K chammel Opever.

The fonnulation of claim 1 or 2 for a single schninistration fhat coadalne between

S8 mig and 2000 my of the K are channe! opener,

The fornmilaiion of sy s of claitos 17 whereht the Kape clinnel oponsg s

dizzoxids,

The foroubation of any one of clatns 1-7 wherein the Kars chanuel openar is asait

of disroyvide other than 2 sodium sali

The frmulation of aoy one of vlaims 149 obtaingd by at least one of the following:
(s} particle sive reduction fnvolviog comuminuiion, sprry deving, or othsy
wicronising technique, (b the wse of 2 phanpasenticad salt of the compounds of
foronda I or foromula 1T, {o} the nse of w fon exchange vesin, () thoase of
Ineinsion compleses, {8} conyraction of the conpounds of frmula Hor fovmala T
with s solebilidng ageat inchuding g low visvosily hypromustone, low viscosity
wstyloalinloss or simdlaly fuvetioning excipient or combivations thereot, ()
sssuciating the componnds of formuala I or fvpada I with a salt prior o

Toornukation, (@) the ves of 8 solid disporsion the conpounds of formula Wor
formuda I, Gy the use of o self ennulsifying system, {17 the addition of one or more

surfactanty o the formudation or () the wee of nanepariicles,

=3
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1

14,

oy
93

16

The formulation of clwm 2 which inchudes &t Teast one component that substsntially

inhibits relesse of the Xy chamel opongy Hom the formudetion il afler gastede

The formmlation of claim 11 wherein the conronent is selected from the group

conststing oft {8}

W

X

pH sensitive polymer or co-polvimer applied as 8 comprassion
{)

coating on a tablet, () 2 pH sersitive polymer or co-podyvaney appiied sy o thin 8lm

»

»

ort a tabled, (o) 2 pH sensitive polymer or co-polyer applied as a thin flm toan

encspsiiation system, () a pii sensitive polyroey o so-polymer applad fo
encapsilated mdompatticles, (8} a non-agueons-seludle polyruer or vopolymer
appiied as 8 conpression coating ont g lablet, () & non-agueous-sntuble polymer or
cu-polyraer applied as 3 thin il on a tablet, () 2 nove-aguesus solible polyraer
applied as a thin fin (6 an encapsulation systam, () 2 now-agosous soluble
polyine appted fo micrpaciioles, (Y incorporvation of the Swrulstion it an
osmotic pamp system, and (3} use of systens controtled by fon sxchange rosing, sud
ki combinations of those approachey, whersin the pH scasitive polymer or co-

polymer is rondatant to dogradation nuder aoid conditions,

. The Srmuletion of wey one of olatns 17 forther comprising A covnponent thet

gonirtbutes to sustained refease of the Ko channel opevey over a perod of 244
fnny following adodnistration

The fonmulation of suy one of claims 1-7 finther comprising 8 covoponent that
sontribotes {o sustaied release of the Kave chamns! opener overa potind of 4-8
heurs fellowing administration.

B}

. The fomulation of any one of claims 127 further compirising a component that

rd

contributes fo sustained reloase of the ¥ape chatnsl oponer over a pevied afmore

than &24 howrs following sdministration.

The formulation of elaimes 1315 whersin the coanponent 18 {1} a pN sengitive
pobyiieric conting, (O # hydrogad, (€ 2 Bl costing thet eontrols the rate of
diffuston of the doug from a cooted nstrdy, () s erodable muatnix that contrale rate
of drug release, {2 polymer coated pelists, granules or misropartivles of drug
wiich can be further sucspsalated or comprassed futo 3 tablst, (€} an osmotic mump
system containing the drug, (8} & compression conted teblet form of the drag, or ()

cornbingtions thereoll

78
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17, The formulation of any ove of eladms 1-7 Suther comprising suothor

1

P

phanmacontically active agent.

,,

Thoe formulation of clain 17 whersln the other pharmaosutizally sctive sgot s an
wsedidl Tor the troatment of a condition selected Frons the groug consisting of
obesity, predisbetes, diabetey, hyperiension, depression, slevated cholesternd, Haid

refention, or other nheally assucisted comnorbiiitizs, fevhente and reperfisdion

Wiy, o optlepsy, schizophrenia, mards, or other peychotic condition.

A sab of dlazoside other than a sodinor salt

The formulation of any one of cleims 17 whorsts adombadstration fo an shase,

overwaight or obesity prons individual resalls i al Ieast one of the Sollowing {3}

inhibition of fasting insalin secretion (b} inhibition of glucoss stimulated fusalin

secration, (o) elovation of enwrgy expenditare, {4} slevation of befa oxidation of i,

ar (o} inhibitdon of hyperphagia for sbowt 34 hours

The Syrmadation of any one of claime 1.7 whevetn adondsteation to an olese,
overweight or chesily prone individas] resulis in 2l loast one of the following: {8}
inhihition of fasting insulin seeretion (b) inbibition of plucose stinmiated fusulin

seeretion, () elevation of energy expenditure, {d) clevaiion of bete oxidation of £,

or {e) mbikition of hyperphagts oy about 18 o,

. & pharmaceutical Sronlation of 8 K choone! opaper acrording to fonmula Wor

forrnuda T thet upon adpdnistrstion do an obose; overwsight or ohesity prone
individual vesulis {n at lvast one of the fellowing: (a} inhibition of fasting ngulin

A

secrstion (i) whibition of glucose stinmlated insulin secrotion, (v} slevation of

energy expendiinre, {4} slovation of bata oxidation of i, or (&) ddbition of

hyvperphagia for shout 34 heowas.

. & pharmecsutiodd fornudatinn of a Kage channel opensr aconvding fo fwvauds Wor

forpmda 11 that upon administoation to a obese, overwelyds or ohosity prowe
individua] resnlts in af least one of the fllowing {g) nhibilion of fating fvsulin
seovetion (b} inkihition of glucuse stimulated nsulin secrstion, (o) elovation of
energy sxpenditure, (d) elevation of beta oxidation of $t, or () inhibilion of

hvperphiagin for about 18 hows.

30
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24, A method of tnduchng weight loss In anobese or overwelpht subjecs, comprising
administering the formulation of cladn 2 no more than two times per 34 hours,
2% Amethod ofinducing weight lost In s obes cverwolpht sehiect, omprising

admdnistoring the frmulation of olaim 2 once per 24 howrs,

36, & msthod of madndadning o woight Toss i an obese, overweight, or obesity prone
subjert, satd method comprising adwinistering the formulation of clabm 2 no mens
thay two ties por 24 hoaps

ey

27 Awmethud of malntaining 2 weight loss iy an obese, ovenveight, oy obosity proge

subject, comprising sdministering the formulation of slaiwm 2 once per 24 howrs,

28, Awethod of inducing woight loss in an obses or overwoight subjeet, comprising
adimanistering detly dosages of the pharmscsuticad formulaion of & Ky chanuel
opaner of furouds I or fovvoude T wherain the daily dosages of the ¥age

formulation ave between 50 and 180 mg.

28, A method of reating chestly associated coqmurbiditios i an obase, overweight or

ohesity prone individes, said method comprising adminidaring & thorspentisaily

affective mmonnt of 3 sohid oval dosage T ol & Rape channsl opever of foronia B

or formmula B mo move then o fimas por 24 hows,

30, The method of claim 39 wherveln andd aduinistering is vise per 24 hours.
31, A muthod of achievipg weight loss in an obese individuel, snid method comprising

¥

schuinistoring 3 therapentionlly sifective mvount of g solid oral dosags oo ofa

Kare channs! opener of firrouds 1 or formula IH 0o more thay fwo Hmes per 24

ks

honrs.
32, The rethod of slaim 31 wheredn suid sdimindstering is once per 24 hunus,
33, & method of clevating enegy sxpanditure It an svsoweight, obese ov obesity prous

tdieidugl, said mothod somprising adninistering an affoctive sroount of a solid
oral dosage form of 2 ¥ yee channel opener of foomula Tor formala T so more

than twe times par 24 howrs.

34, The method of claim 33 wherein sadd adminigtering is once per 24 hours,
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35, A method of slevating beta oxidalion of fat n an overweight, obese or ahesity
prowe ndividual, said nethad comprising adminislering an sifective amount of g
solid aral dossge fovm of a Kaye chunmed opensy of formula T or forouds I no
more than two times per 24 houss

-y ‘-

35, The method of olaimn 35 whersin said administering iz onse per 24 boums,

37, A methed of preventing the transilion o diabotes of a prediabetic ndividual
somprising adndnistaring an effoctive amowd of Kprchannsl opener of fornata 8§
o formuta HI no wmore thae b ey pse 24 howrs,

38, The method of claim 37 whereln said advoinistasing is once per 24 bours,

3% A wethesd of restming nerros! ghwose tolerance to a disgbetic individual somprising
administering an effertive amownt of ¥age channel opener of formonls W oy fonouda
118

41 A method of restoving nomual gluepse tolmrases o a predisbetle lodividual
somprivng admintatering an sffoctive amowt of K charmel opaner of formada 1
or fornuta HL

41 & method of delaving or preventing the progrossion of diabetes comprising

adnunistering s effective smonnt of Kaps chavosl opeper of foromla T or formuals

T w maore Gran bve mes pay 24 hours,

42, The msthod of claim 41 whorgn said advinistering ix once por 24 honrs,

43, Amethod of freating obesity or ohesity assoviated co-trhidities or other discasss
or condifons nvelving Kagr charsiels by co-adnsinistration of an offective amonn
of o solid oral dosage form of & Ko chanmsd opener of formuda W ow formuda 11
and 2 Srug that by selentod front the group consisting of Situtramine, Orlistat,
Runonabat, & pop-thiaxide divrstic, s drag that lowes cldesterad, 2 drug that
raiges HDL sholesterol, a dwg fhat lowses LU cholesterol, s drag that loweny
blood pressure, 3 drug that Is svcanti-depreesant, o drug thet tmproves insulin
sensitivity, o drug thet enproves glucose willzation or wptake, o drug that is anantt-
epileptic, & drug that is an anti-ndlanuostory, 1 drug thet 15 an appetite supprossant,

3

& dog that lowses ivcnlating tighwsrides, snd & daoy that s nged o nduoed

<

weight loss i an overweight ov obese ndividuad

ts
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440 & method of reducing the incldence of adverss offvets from adninistration of 3
Foaee thavne! opever In the treativent of diseases oy cuditions acldeved by any of
the following: {7} the nse of a pharmecontival formnladion that delays release of the
the method of preventing weight gatn, dys §'§*si demia or impsirad gﬂim—f}"e tolersnee
in 8 subjout teosted with an anti-psychotic drag Involving the sdusiuistration of &
phartnaceytical formulation of a K chaonal opener nuntil gosteie fransdt ia
sownplote, () the uee of & phamacentival fornlation thal sustainy release over
e than 2 e, (&) inttiating dosing st subiher ;‘mxzi& levels and in 2 slepwise
manngr neressing dose dadly aniil the therapentic doss {s aclieved whersin the
wpober of steps 18 2 {0 19, {d) vse of the lowest effective dose o achieve the
desired therapautic sifert, and (¢} n;}i‘imi:ﬁing the thaing of sdmindstation of dose
within the 24 hours and refative fo msals,

7

& method of preventing weight gain, dystipidetda w bopaiesd glacose tolsranne in

S
s

a subject reated with an anti-psychotio deug, the msthod comprising admirdstering
a pharmseentival fornudation of a K chauns! opener,

46, A method of treating weiglt gain, dystipidenia or impaired ghuvoss tolersuce in a

1

subjent treated with a snti-peychetic daug, the wethod cotoprising sdnintatering o

7

pharmacsabival foomalaiion of 8 B e chuniel opensr,

47, A mathod of treating diseases chavacterized by obexity, hyperphagia, dyslipidemis,
ar docreased SISTRY exper enditnre incloding () Prader Willl Syadvoms, (B}
Froelicl's syndrame, () Coher wyndrome, (d) Suowall S}«tﬂé‘r{m‘ﬁz, (};:}, Aldstrom,
Senadrome, {1 Bogissin Syndrome, (g} Bardet-Bied! Syndrome, or ({8

frvperlipoprotainemia type L, I, T, and TV coroprising adrinistedinga

pharmacsatisal fumulation of & Ky chuvmel opener

48, A phanmacentical formulation of @ K are channs! spener of fivmula Hor foemuda I
forther comprising a pharmaceutically aclive agent other then the Kaye channsd

opener of fornada I or formuda T

49, The frmulation of olatm 48 wherein the other phamecsutically aciive agentis an
agent usafal for the teatment of & condition selectad from the group cousisting of

obesity, prodizbeles, dabetes, hypertension, depression, slevated cholestera], Hudd

I'Siﬁtﬁi&?s& ov othier chesily sssociated vomorhidities, tschomie snd reperfisiy

ury, epilepsy, sehizophrenia, mants, and othey peychatic condition.

[
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§ 1 ERER S B RN TEY

ALTE OF POTASSIUM ATP CHANNEL OPENERS
AND USES THEREOF

FIELD OF THE INVENTION

{B88E] The prosent tnvention relates io salin of potassiin ATF (K ondohannsd
OPEnErs, W t}mux of propaving such salty, snd methods of use therso! for fooatment of &

vasisty of diseuses snd conditiony, inclading for esarnple, o dabtes and shesity,
BACKGROUND OF THE INVENTION

e The fllowing deseription of the backgeeund of the mvention iy previded ss an
aid in derstanding the nvention and i not admitied & destribe or poratitety price at o

e fvvaniinn,

{031 ATPsensitive potiesium (Karsd chanmels play impoctant roles in 8 variety of
tiasuey by mug}‘f ing eellular sstaladisns to slectrical sotbvity, The Ky chansel has been
idsntified as an avtaneris gorapies of two vovelaied protalas, whish ass-@mi}}.e madd
stojchiometryy The Brat is & pore forming subunll, Kirtx, whivh Svoe ao invandly.

an ABU{ATP &

'Lr\mm ae the sulfonyviures rog ﬁgmr {SU Rxy {Babenko of al,, Annr. Rex. Flpsiod, SR

g ousseiie) transporter, slse

SET {1598 The Kittx pore formdng subtnit iy common for many s of Kre
rifind we T wad TMIY,
which are Hoked By a pore Toop (HEL The subun® thet somprives the SUR receptor

shanoels, s has o patative teanssenbrane domadne (Gdw

wychusdes mudtiple msmbrane-spanning domaing sad tyvoe mclectibe-binding foids.

g{%iﬁi&} Asoording o their tisene Ioeslization, Ko chamels st in ditforent hofonms
or subspscies reaulting from the sasembly of the SUR sl Riv subunits in maliiple
combinations. The corhination of the SURT with the Kirs ? subunin (SURURESD)
typially forms the sdiposyie and pancrsatic Beagell type K eve chunnely, whergas the
SURZAMKING.Z srd the SURRSES.T or Kt pambinatiogs tvpiosdly S the cardiag
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type and the srnooth musale tvps Kape chanmels, respertively (Babenko ot &, Aaee Rev
Phosiol, ahee7-687 (1R0E)). Thers is alse evidenge that the chaonel may nchude K2z
subunits. This olass of polassiven channels are inhibited by intracetiular ATP sad

aetivated by intracellular muelenside diphosphates, Buch K channels Buk the

rstubeliv satus of the cells 1o the plawns memobrans potential and bn this way play s key

role W regal &%ing cellular sottvity. B ot exeitatony cells, K channels are olosed
wndsy ﬁf@ma& phevsiologioat conditions snd open when the tHesue is metabohically
CADP) ratio falls), 3.%1& seomotes KU

-

-msm)mm&smi {8 when the (&Y

%

Ryparpolwrization, therehy proventing voltago-epersted (g " ghannels (YO0 Fom

affidand ool

SpeRng. {z*sf?:;\g, Res Resedook, (2 LY 314 e &(x}

FS) }’ﬁm»mm channel openers (PO or KOOs; also refirrad 1o a5 channst
activitora o u‘mnm.i agnidaiel, area shrocturaily diverse group of t:m;:sgmug;ﬁs@ with no
apparent conywaon phanmssophone Middng their ability to sntagonive the mhilition of
Eoare shannels by intraceliutar suclootides. Diavoxide ds o PO thas stirsuiates Koare
chamels in ;‘32&‘*39‘; sitie Rovalls (o Trabe st al Bluggors dech Bur F Phasiod, 407, 40399
{1986} Pins »:::{i;‘i and shrowakalin are POOs that sotivete sswvadenunal potassivm

\ &

chanasis G '% svide of b, Mook & fopfe Res Corntmay, 184 S30635 (1988

Babenko st ai,., SR Cheny, QTS IITF20 (300 Respopsivensss to s:ii.za:m;»:’:ig}e hax
beay shown o reside in the 6% torough 11 predivied transmssabrane domatns (TMD6-

Viyand the Givet nact sutide-binding old OEFLY of the SURT subunit,

janGs] Dinsexide, whish is & nondivestic benrothistiasine darivative having the
formula Tollore-Fomethyi-2H-1,2.4-benzothisdiazing 1.1-doxide (opinival formuly
b zﬁi’m 3o i% corenerciatized n Hose distingt formolations 1o toaat two differeny
dizense fndiy d€30ﬂ$‘ {1} hypertovstve uinargensies and (2} hypernsudinemic hypoglyosmip
gonditions. R}pmmwwa synergencios sre tremted with Hypersiat IV, s duisvus
formuiation o dazexide for intravenous g, adfustad 0 Pl 118 with sediin hydroxide
Hyperstat IV §Sxa€3m§r§'f sterad o & bodus dose into @ periphel *‘»‘&‘;‘?‘ o froat wslionent
hyportension f:ﬂ sutfoorvlursa overdose. In thisose, digtoxide aots o Bps potassian
chenngis it vasoubie ymowth muosele, siahiiiziﬁg the memnbrane peential wt the resting

Ivvelo vesulting n vascular smooth wuscle relaxation
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it Hyperinsulinenyie hypoghyreeic condithas ars troatad with Proghycsm®, an

X

sral phasmassotisal vorston of deeosde wsefal for adminstontion o il childven sad
adulis, B 18 svatlabis sy o chocolate sl Havorsd coal s spetiion, which nohdes T38%
sleahol, seehitol, shocolus cream favor, propyvisne glveol, magmesiun shunioom
silivate, carboxymethyloeliulose sodhurg, mint Havor, sedivm enzoste, methylpacaber,
if:syﬁrm}simww moid o adust the pl, poloxemer 18R, propviparabien and watsr, Diazoxide
is-alag svatlable a3 8 capside with 3G or Whmg ot shazonide inchuding Jatose and

RESSeN SteRrais

ii%@%'}%g Rgvaral experim antal frmanlations of dissoxide have been tosted to hormans

arad animals, | These inglude an oral sehution tested In pharmacodynamic and

§}§§;‘§;§‘it’§.&€:{{3§ﬁﬁ?§§i§i s#;g:éws. and w fablet -§-§:rm§;;&§:zm: mss:isisr x}éw&ia@mé@i 5 the &aﬁy 3?{3&“3

S antis

B3
T Nl 1‘23%%3: %5}; Rpéﬁ}* ot vl AAES Phaem Sof Tech aﬁ{vfn 3&&, ?{2{}\%}3}, LIS Patent

A

Mo, 8381,788y

= E g s L g T T O N T S T O S

Boosy {?m:rmé sral formuiations & Garoxide avs igheiad o doahng B0e oy e
B

Hrvuens pat s:isw At B or 12 howe {ntervale. Riost suljects rectiving sasonide are dosed tiwes
tines per .g;w; Comneroind and expecinsntal Snmudstives of desoxide as chaactenized
Ty rapid drag relosse following ingestion with complete reloaye tn approximastely 2 howrs,

Undess me;iiatztad ditfevently, the term Vapproximaiely”™ when wsed in e contaxt of &

naens v 30{‘ refer tiv the mated numernie value +- 1%, Io the context of two-thets
angles Bome XR?E’: seucliss, the e sppraximnately sefors tooR 3% of the stated numarie
wadng,

100381 Current oead Srandationsof dlazoidedn therapentiowse vesd? oo ravgrenf

SR

adveres side offsaty sholuding éympx&a ueuses, diarrhen, Hoid retention, sdoms, redoced
ratew of exvration of sodhum, shioride, sl oo seid, hypueglvesmia, vomiting, alaloming!
pam Heus, tachycardiy, palpitations, and headache. {See w.g., corrent packaging fnvert for
e ?mﬁ\rwmﬁ\}} Clral freatrment with dloxide ie peed in indbvnduals experionsing
senious tiiﬁ@isse where failore to troat rosults I signifionnt morkidity snd wortslize. The
scdverse side sifonts fom orad adwinistrating are tolerated beosuse the benefite of

Q
trestmont srw Sobetantial, The adverse side offocts profile of oral diezoxide it the
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utilite of ii{:_{: drig in treating obexe suhiscts 1t doses within the labeled sangeof3 0 8

mwkeg per day,

{00131 The effect of diasoxide i soimed muodels of thsbetes wd sbusity (s.g. obess
sl Yean Bocker rats) hay bess previowsly reported. Ses sg Alomzadeh et al,

& mwnmafaey IR TOETIAO0E ) Alomzadeh ot 8l Mesabollon 3334391 (1808
Alemsrdeh a al, Bndeorineloge I IRT-I203 (1999), Staveldpe et al,, FASER S
TS 3400 (200); Alamcadeh st al,, Mad Soi Moesls 13 BREJ60 {2004), Ade snezaded
ot al., Endoorinology WS RI4T N84 (20041 Amawa stal Jof Pharm Exp Ther
IR 194108 (1998); snd Survdt et al, Endoesinoiogy 1138303637 {20083

00121 The effsctof diasmeids i hurnong with odeily or disbotey hax buen
previously ?@gﬁm‘;gﬁi Bew o.g, Wigand st al, Dabsias :;’;:S{;é}*f‘? §7-281 (1979 wvabuation
of diazoxide d insulin feceptors; Ratzmany of al, S J Qbesiye s{::*z AS3-A5R (1983}

hs\,me‘ tolerapes and suolin sensitivity in moderately obose pationts; Marnge et &l .Bars;;-

Spee i ol Sper 83

B

i ohess WQ:{& S

Alevizadeh et al., J Olin Eadoce Mewd SRIBTLIDIS {1888, low dosg
-hirodids e tt‘;:;{;n ooy weight Toss in obose Mypenmsulinernic patients; Chldsteand 8t al,

Sabeter and ﬁéfe;"s;fb{}fs on TEAIRES6 {2
Ovigvist ot ol DHaberos Core THERISL2IHT 2008, betacon] fisseting messured by

(423, dHanowide in ol type H diabedic patients;

siroulating C-peptide i childesn st ehintead onset of type 1 diabetsg; Blok ot al,, [Habetes

e NI LA30{IDREY, affvot of dlazoxide on residueal insnlin scoretion fn adult type

1 dinbetns patidotyy and Qvigstad et sk, Debetie Mediolne 217378 (2004}

$O0EY . UK, Patert No. §,284, 845 desnribes s method for normalizing Moo glucuse

and insulin lovels in an lndividual sxhdbiting noral fasting bood ghuwose and insudin

tevils and sxdiibiting in ao ored ghooose toleranes tost, elovated glucose leve el af feast
o insulin fove! shacumality ssisoted from the group consisting of ¢ delayedinsulin
poak; 8n ?ﬁéﬁe“&fﬁé nsubin pesk and & wwmﬁaw slovated inndin prale. Acoording fo
thiz referense, the mathod fctudes admsnmtm ng diazonide in an sroowd frovyabont D4
e about B8 mgfy bedy weight before cach nmal in en smount effective to normatize the

Hlood glusose and insudin lavels.

S LBSO-1B68 {1977}, modernte dose diazoxide treatment on weight loss
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HEG R LER. Patent No. 5,197,763 deesvibey selindnistention of dazaxide for trostment”
Sy ;w:x.{ ang pesuiting wxs&;ﬁmﬁzm& that inchads hyperlipidsaniy, hypeviension,
centrasl chesity, hyperinsalinerya asd fmgusived glocosy intoloranve, mmi;% o this
roferene tim sovide interferes with pancreatic idet funetion by ablating sadogenous

insela \a.cz‘emm reaniting e stute of ingudin deliciency and high bloed glusoss levels

sauivalent fo iha& of dinbetiv pationts that depend on exppencus inwulin adminiatration for

mmmkmimﬁ of their Blesd glucoss teveds

faisy L’f:&‘& atent No. 2,085,573 describas the proparation of dizzonide and its wee
forshe treatrent af .h;}r;wmx_m:sim;, The potent sexerty that alkali metsl saliy may be
yprapared by methods wall-konown o the art te the prvparation ol g sult of u strong basa
with s weak actd, Ttalse &iii’g s¢ 2 spectBe method for making o sodivm salt of dazexide.
This patent doss ot provads Y -evidanos 1o support the formation of sy sali of

Srasonide

UL

i e el ST !
el sftaiam‘i

R, Patent No, 5,620,045 Jesuribes daroxide for topical aphihalads

0oL wu GRAOTRE describse vee of diazoxide in the westment of N-syndeoms

including obesity associated therewith,

WIS LS, Potent publicstion no. 20030035108 deseribes dissoxide sontalning

- componnds for reducing the sonsumption of fib-containing foods.

e U1, Potent Pulitiostion N, 20040208472 desoribass the nesrntia Ooaed

fndibitor plus drzeside fn the trostinent of ahesity. Alsa deseribed thersin i the use of w

Cox- ohibitor pluy 8 phannacsatisally suceptsbde salt of dissdds, whersin scospinbls

sations inclunde alkall wmetaly and allogling sarth metals.

it irdul Ué: Patent Publeation Ne. 2002/003 5106 describes wse of Kaye thunnsd
spaists for mﬁmmg the sonsumpiion of G vontaining fed, This applivation mentions
phurmsceuti w?w avceptable acid sddition salts, pharmaceutically scveptable mstal salts
sved optionally stkolsted soameium salts, Tt does not discloss ov desoribe how to
prepars sy such salts. This patent alzo dogs nod provide any evidencs o sapport the

formaiion of any salt of 8 Kere clionosd sgonist
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. :
N RS §}!§x Patent GBIS272 desoribes the preprration and vse of diwgonide aud
-tissivmiwﬁﬁi:r ther treatent of pectonsion and weripheral vasoolar disorders. This
patent prmtiny noredesd sl matals salts hut doss nat diselose or dosoribs how ts
prepars agy such salis. This patent does not provide may evidenos to support the

formation of any selt of diazoxide or s derivatives,
SUBMMARY OF THE INVENTION

fLGa THe vorrant invention refates o wmathods of preparating and use of sikals

g

stal, vertlary amine and anwoonien selie of dissoxide and dassgids derdvatives. Hhas

boen surprisiigly feand that (s diflcult o producs sells of dlamonide wrd dertvntives, In

partivuar, the tnventors have been wasble to reproducs Bemation of s dlazoside salt

- . v? . e : 3 R T Y . L Ry Lo L : b
using the netod sssertadin TLE Patent No, 2R88,873, Contonry ko what is seporied in
the fiteratise, salt Rrmvstion with diasoxiide aud dervatives depends 08 5 proper selsetion

of sobvent and conmerion

ey E?vgmﬁm herein sre phasmacontical Sremalations of Kaope chonnel openers amd
thefvugs Ry ié;’eaafmm‘éz of various diseases and vonditions including diabetes and nhesity
Buch f’armtﬁ'&tg{ms are charscienzed ae belng bogvailshle. A Ky channel opener sy
st hersin ot any one or niose of the following propertier: {1} opening SURK/Kirg y

=1 A e 28wl v b oor 2 {Q) hinding o the SURx

ristarsiwn chanmsty, whers &
: '

ot of Kol chonnels; and (1) infibitg glocose induved relenss of insnlin following

administration of the enmpound & vive, Preferably, Karr channel opensrs e Kare

3
churmed opssery with all theee properties. Ky chivme! openers se defined hersin ave

proferably salts propaved from the compounds of Pornmlas VL as set forth bedow,
23

{34] Thurpresent invention alwo rovides salty of she compounds defined by
Formudas T VL Salts of Formlae 1~ IV provided hoveln inclode monovabent alkali
gretal salts it monovalent and divalent salts s crganic compounds, prefershly organis
congmmndy which fnchads an anpnoniun melsty. Salts of Formalae ¥V VIl are also

providad hersln, proforably prepansd with monovalent and divalent oounter-lons.

#
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BHER Ko channe! openers defined by Foomuda Dave ax Billowes:

Lallag
N
: O
Formala §
wherein
Blig selooted Trom the group Sonsisting of hydrogen, lower alloyl, substitored
lowey aliod, eveloaliogd, and substinuted syclaadiov] pravided however that
whets RY e a substinnied bewer alkylor o substituted oycdoaliogd, then the
 sabstitient does not include an smine g
e is hydrogen;
Nival, Jord awn chatn, é&ir}mmﬁ:ﬁ sach stontis hidependently sslected from
sarhei, sutfur and nitrogen, and sack atom is optionally subsiituted with

Fhadogen, hydeoxyd Jower alkyl, substitated Yower allonl, Tower stkoxy,

~oyeloalkyd, substituted sycloalkyl, oy subsiiteted lower alkony, provided
Chowever thet when an atoo of the shain i substitnted with substinuted
lower alkyl, nubatituted lower stkoxy or substituted svolasihyl, then the

stsbstituend doss not nclude an andne group;

wherelnring B iy satisted, menounsaturated, polyunsatorsied or aromstie;

and all blosguivalenty including salty, pradruis and fsomers thereod,

16 o partiouler smbodiments of Pormole I, X iz CEMORYY, wherein R¥ and RY
ars independently selected Gom the group consiating of hydrogen, hrdogen, lowsr alloyl,
substituted Tower slkyl, oycloatioy, substitated sycloalingd, lower alboxy subsiitnted
lower atkowy, sulfinyl, and the Bke. I further nbodimeants, B® and RY are
ilopsidently relvoted Rooy the group cousisting of iydvonyd, subistitited oxy, substituted
o], allovitdo sudsstinuted alkviihio, sulfingd, sulforyd, substitoted salfingd, substituted
'X?slﬂ'ﬁ?i&}‘i&iiiﬁi}é‘?S%éi’ﬁi’.‘&}g@,u atloylsulionyd, ond the ke, In a prefereed embratiment, Ringe B

s nol dnclade any hsterostoms.

PRIETE Salte of enbodients of the channe! ospeners defined by Formuls T oay be
propared frow the fhllowing G0 metal Indroxddes, profovably sthali metal hydroxides

(8.8, NalH and KO} wwd (B] organie hydroxides | preforsbly organio compoands which
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frcdocda ud foat one tertiary amine or af Isash one quatsmary smmaniuntion {&8.,
diethylaming ethanol, tiethylangne, hydroxyethylpyroliding, choline and

Sexamethyibexamsthvlonedismmontion, and the likel

B .
JOUIRY Foarechanst apeners defioed by Formuts 1 o s Bllows:
;:QE#;
%

Mo R
\M"' N
sl &\;
g ““\S»‘

LQ

Foomda 8

whsrehin

RY s selovted from the group songsting of hydiogen, lower alkyd, substiteied.

B

towes alkyl, pyeloalkyl, and substituted cveloaliny] provided however that
when B s 3 substitated Jowsr syl or & substituted cyelnationd, then the
_substituent does not include sw smine group

R fe hvdrogen;

X R oy 3ostom ohawn, sehiergin bach st s independontly setosted frgm
Ccurbog, sulfin and nitvogen, sd euch stons iy optionally substituted with
"halopen Rydroxyl, lower vl substitted lower alkyl, lower alkonry,

eycloatirl; substitited cytloalityl, o substitited lower alkoxy, provided
" hewsver fhat whan sy atons of S chaln is substituted with substitosed
tevwer alkyl, substituted oyeloatkyl o substituted fower atkoxy, thes the
‘subatituent does not inehde an aming grevegy
whorsin ving B s saturated, monounsaturated, polyissativated oo aromtic;

and all binvguivatenty ncleding salts, prodrogs and jsonrs therendl

[0X8]  In particutar enrodinents of Formala 1, X i CENORSY, whersin B9 and RE

Riad i.:gsiigg}md:ezz;ziy selected frowm the growp vonsisting of hydvogen, halogen, lowsr alled,
- substituted N\Jm atkyd ésyaitm&ﬁ; substituted eyacdoatlyl, Ivwer alkoxy, substinuted

Towir wllcony, sulfonyl, and te ke, Tn Surthee wabodisnents, RE sad Bhare

-§x‘§§§€§§§£§§&ﬁﬁy selected fom the Broup ronsisting of zzsyam;gg anbxtituted axy, sabstitated
thiul, alkylthic, substituted alkyitiio, sulfinyl, sulfory, substitated sulfiay, substinuted
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sutfonyl, sthsdsoliond, alkyvivalivayd, nitve and the kke Is prafiaved cobodiment, Ring B

ooy not inddude any Keltrosictas

030 Salt

preparsd from the follosing: (0 metel hydroxades, prefieably aliall metal hydroxides

Fgmibodinients of the channsl openers defined by Formuda H ey be

{ag, Naid sndd KOHY st (b)Y orgavde hydroxides , profieahly orpanie compounds which
fnclude at w«t one tertiary snine or ol 16ast ONe QUATEIIAY BTNonnen iov {8,
dlethyl an;;amrgﬁxmma,, rinthiyviaming hydixyethyipyreolidine, choline snd

hexanethythornamethylensdiammontinon, angd the Bike}

68383 vechannel opesers defined by Foronds W are sy Bllows:

R faz\{ﬁ

LY

‘e\’\
QQ

Mo
Formada 11
wherein

REEES S immi from the group sonsisting of hedrogen, fawer alkyd, substituted

o fower alkyl, and oycloaikad provided hovwover that when R is 2 substituted

F o sllyl, then the substitasnt does not inchade an andae srouy
R is'hydrogen
B3 fy selected from the group vopsisting of hydengen, hetogen, Tower alkyl,
| substiting lower aikwd, yeloalkyd and substituted oycloalkyd provided
Tiorwever fhat when B v o subatined Toveer alkyd, thes the substituen
doox nad includs an swming group;
RY iy selocted e the grovp consisting of hydropen, halogen, Jowsr alind,

suby tfmteé Tower sﬁis:}*i gyoloaikyl and substituted aw‘ﬁa&\,i pmmﬁeeﬁ

i s.i{.\t:s wot inchude acaming growy

and all blosguivalenty Incheding salty, prodosgs snd tsenurs thereof,

|3 ;sm teutar pmbudinents of Fosmola 3L BY fo o lower alkd, {profoably

il or ety B2 ie hydeopen wod RY a0 RY are sack independontly halogen,

4
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i 2% v o . RE o3 ¥ "y ¥t N 3 - B PR e >
{00331 In another swbodinant of Pormula 311, RY femethyl; R¥ {3 hydvogen; RY ix

B

seleciad frovs the proup consisting of hydrogen, %12‘21033;&2:15,3{&%3: alld, substitoted lowey

.

ol svaeloaiiod, and substivted eyatodhyh and R3 s chilorine.

FTRES Saiia of entediments of the chanoel apenrs dofined by Pornala U may be
prapared From the following {8 mots! hydroxides, preforably allali mstad hydroxides
g, NaOH sed KOHD and (9 orgends hydrogides, prefiuably organic compounds which
inchude st least one tertiary amine or at least one quaternary annoninm foe (6.8
dethylunine sthanal, iristhylaming, ydroxysthylpyreoliding, cholins and

Bexamethylhaxnmethylonsdianunontunm, sl the ke

(RS

Foonula IV

wharsine
RY e setocted frons the grovp sunalsting of hydecgen, Jower alkyd, substitated

hewer oyt and syoloallyd provided however that when R is & substitnted

© fover atkl, thien the substitient dosy nod inchude an amine group
RIS i hydrogen

csebested frow the group consisting ofhydogen, halogen, lwwer alkyl,

 substituted lower allod, eydl Toaliod and substituted oycloalkyt provided
i %ﬁ‘gts;swevar that when 8% iy a subatitoted lower allodd, Sow the substithent
" does not inchude an swine grou
RS i selected from the group vonslating of ydrogen, halogen, fewsr alloyd,
substitated bewer siis;,i w;maﬁwﬁ st substinned cyaloadind provided
howsver thet when B i ¢ su&at&im“ﬁ fover alkyd, then s m&zsﬁ st
coes gt s L&d@ £ aming grong;

>

~and gi i}-i&&}gt&iﬁﬁi&ms fnoshading selte, prodrugs end isomars thersof.

JER3E In partiowlar eonbodinents of Poromala 1V, R s o Tover aliyl, {peeferabty

sahivl o methadl; B2 35 hydrogen; snd RY and BY wre sach independently halogen.

B
prog)
g
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BE37 I ancther smbodimont of Fermla IV, B iz methel; B30 ig hydrogery B3 s

selsared ’fz‘mﬁ the group vonslsting of Topdrogen, fralopen, Jowss alkyl, substituied lower

alkd, oyctoaticyl, and substinged yvolsliyls and BY i chlorine:

*

LIRS Salts of enbodinons of the chanvel openers delined by Formaola IV may be
preparsd imm the following: {8) nestad rvdraxides, prefecably alicali wctal | hydeoxides
{eg, NaH cms:t KO snd () ovganic hydraxides, proferably organie compounds which
inctudde at im«t one tertiary aotne or st least vue quatinary ;gmﬁmsxmm fone {8,

setd ;}f}@mm@ ethanol, riethylaming, hydroxyvethylpyrratiding, choline and

hexamethyiheramethdenedbvnmoniom, and the Hiel

{00397 Kareshanmel opeoees defined by Formla V uee us follows:”
s {y AL .
et % A i, T
& ii,‘
Forraula V
wharstn
RS %gim"‘cﬁ froum the group comisting of eptionsily substinned sming,

*

optionatly nubsittted sllyl, optioaslly substitated cysloatkyd, optionslly

« substituted hetoroovelsl optionadly substituted heterosyehydatiad

} aptionatly substitnied sryl, optionally substitoted B reternaryl, aod
_ opticnsily substituted hetesoarylalkyl;
Ry seﬁm;mi fromn He grosae &0 "ﬁnx‘mz"r&hg of nadvopey, s Jower sllods
MNoiwe 103 or 3 atoen chaln, whereln each stom it independently selostad from
s »x*‘scm\ sl fi s nivosen, and sach atony iy t}ﬂ:}immii‘v substititad with
mm;@n, hydroxy], optivmslly subatifuted lowsy sliodd, optionaliy
* substituted Tower atkoxy, optivnally substituted oyaloatkyl, or optioaadly
" substingted sming
wheredn ring B s satwated, monounsatursted, polyusssturated or aromstie;
w}ww&s st least ove of R or a sulutituont of X includes an aming grounps

ang a§§ biveguivalonty ududing selts, prodeugs and isvmars thersell

33
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L l’ﬁ pactiular smbodimenss of Formals ¥, X CROGORY, wherein B3 and BE
W mwpamienﬁ\e seleuted fromths group vonsisting saf hydroges halogen, aptivsily

safistituied: imw*s* sty @g\tmmiw substituted oyvoloatkyl, sptionally substinsted fowsy

alkox XY, su o sulforvismine, andnesulfomd, sulfd, and the Bk, Prefordly B

0 sludesat ieﬁm one subistitient containing an anise group: I forther cobodiments, RS
and RE xee imﬁﬁ‘p&ﬁdwﬂih’ salveted Tronn fhiy group consisting of hydronyd, subatitased 3y,
sushatituted E‘}z}tﬁ; allcylthio, substituted alkylithio, sulfingd, sul Fonyl, substituted selfingd,

Sabattued sm} fonylo sehstitutad sudfonylamine, substitoted aniivie, mubstituted sraing,

,:’ik}‘iauiim\»} -ai%yimu&@nv . sikyisal fonvlanino, and the like. I spvedirrad snbodimang,

H

Ring B does st include any hetrostoms,
R

e

iy K ‘ga;p channs! sperers defined by Formude V1 sre sy follows:

3
X

I8

oy

Foarmda VWi

wehirsin :
Rids ame\,te& front the group consisting of optionally substitined seine,
' optionsily substitated atkyl, aié:ﬁmmﬁf}" substituted eycloatkyl optionaliy
- subsstituted heterooyadvd, spdonally substitated hatercoyelylalkyl
; optionally substituted vl optionsily sebstituted heteroaryd, snd
" pptionally substinuted heteroarylatiyl

s *3 . ; . . r B % SOTEE DIREEN " - PR Ry
BRI i5 selected fom the o comsisting of hydrogen and ewer alkyl

2oy 3oatom chadm, Wharehteach ntven i independently selended Hom
carbow, sulfor and nitopss, aod cach stom s opisnuatly yabstituted with
 hatogen, hydroxyl, sptionally ¢ sabstinsted foaver aliodd, wptionally
" sulbetituted lower stkoxy, optionally sobstitued eyclosikyl or opBonaily
substituted smineg
w}s@w{n ring B s sshursted, montunsaturated, polyunsaiaratsd or aromsticg
shirein ot loast one of B! or a substituat of ¥ inchedes an aming fasih

and 81 blosguivalents tnoluding sabis, prodnags sad dsomers thersof,

Ex.
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{8043 It partivale entbastiments of Formida VI X i GIREK {}{3} whersin B and

B &wiﬂﬂgﬁ;&ﬁémﬁy selected from the gronp consleting of hydrogen, halogen, Towes

atkyl, substitated Tower allop ayeloation], subsditutad oycloalkyl, tower alkoxy, substitoted
Tower alkox }f‘ -aming, selfouylaming, sounosalfmyt, sulfmnyt, ond the ke, e fusther
wnbodimg zzm R¥and RPare ndepondently selsotad from the group sonsistiog of
substitoted thiol, alkytthic, substituted alkyiilio, sulfing,

.%wﬁ oxvl sibetinaed axy,
zifwmi mb«{aimmi sulBayl, substitued sulfonyd, substitoted sulforylanming, suhetieed

Asmm*g yubg tituied o sanine, sticydsaifingd, atkvisudfoayl, ;ﬂhiwiﬁwm§Amzs_m‘,\ sl the Bike

Frafarably R§ fnntudey ot least one substitnt sontdning s emine growp. In g prefared

i:m?mmmﬂm, Rzﬁg B dosgnot nclude any bolerostons,

{0043 &m‘ channel openersdefined by Formula VI see sy Bllows:

R N
Rw% \»““"\\Q"\i gzt

AN
o

Forondd VH
sehsnein
R s seleciad from the grovp consisting of optionsily sobstibated sming,

Aoatkvl sptionaily

sptionatly sebstitated atkod, optionally substivured oy

substithied heterooyalyl, pptionally substivted heterovvadvlatkyd,
sptionaiiy st ed aryl, opticnatly subst itk hetevoroyd, and
- optiesatly substituted heteroarylaliod]

v the greayy consisting of hydrogery, Tower alkyd, and substituted

tasted from the grovp sonsiiting of hydeagen halogen, a;;si‘é«smii‘ihi'

sutnstitated foweer sl opticnally sulst Hhded swming, oplivaaily

!;

ubstinged syelosthonl and optionally substinged arvl;

RY e selemed fom the grovp consisting of hypdrogen, halogen, aptionadiy
subatitutod Jower slkyl, optionally substituted ambie, optionally
substituted wyeloalin? snd optionsily substitued aod;

ehmrein it st sap of RL R sd B foohudes & substituent containing an aming

groug
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and all blosguivalents inchading salts, prodrues and izsomers thevent
B4 Prefiwably, R G ludge » substituent containing an aning prowp. 18 partiontar
ambadiments of Fomule VIG R inchedes s v sebstitusnt, B9 i hydrogen: ang RY
and RY are esch independenthy halogen,
FOBEST 1o another smbsdiment of Formwla VI, R% s h welrogen; B3 i velsated from

the group cgﬁzsa_is&i‘mg of hydrogen, halogen, lowsr alkyl, substituted Tower alloyd, aming,

substibuted aming, oycloatkel and substitned svsioalioyl; s BY is cidovine.
foadsl N channal openets defined by Forrauls VHE are as follaw
R
R, > o,sxs R

gd™ \Vf"‘\,;\; ‘\

O

B
20
Poramla Vi
¥
wheragy 3

R iw selocted from the grovp consisting of miimmii yaubstituted aumbng,

" optionatly substituted. atkyl s:?;}tmmi Iy subsitiated oyvsioatioyl, opticnally
substituted haterdayelsd, optivmally substitutad h@i&ﬁki}}’&?‘}k@iﬁ&}’@
@z:‘é.‘s’tim%ﬁiiy substituted eyl option alby substiinted heteroaryd, fnd
optivnadly substituted hotsroarylaliod

R by aelecied from the group comsisti

ng of hydrogen, loweer alkyl, and substitated
fowwer alkyl

R s sefected Bom the map consisting of Rydrogen, halogan, optitmatly

:_‘ substituted lower gszxyi, eptionathy sulwtituted st sptionally

" aubstitwted sveloalky snd optionally substifates anyl;

R¥is sc}m:im from the group consisting of hydrogen, halogen, pptionally
subatitoted hawsy allod, opticnslly substituted amdne, optionally
s substituted ayelosihyl and optivnally substinuted anvly

W wm*x‘ st Toast o of RS, R asd B includes 2 substitient rondaining s aning

BIOUD,
and ah biceguivalons meduding salie, prodrugs snd jsoners therpit

$4
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80473 Profovalily R inchodes n substinasn Paoatalitag an andno groug: In parlicelar
embodimenss of Formuly VI, R4 s hydrogen: 2ol B3 and RY wee vach indepsadently

halogen,

MU I santher emvbodiment of Formula VI, R2® i hydrogon B3 bs selsetad from
the group consisting of hydrogen, halowen, Towse sy, ogzrtiimxﬁ‘y substituted Towsr alkyl,
4

ptivnaily substinutad wmino, sl oplivaally substitied ‘y's:inyi&\r} and RY s chionine,

fonany Uﬁ}m& othorwise indicated, referenss o thix application o Bars chanoel
apeners *’Emum be anderstond B refior to Kare channal openers hased upon g sl of ong of
hs Q‘mu'gm‘urzﬂ\ teserilasad by Fornudlae RVHT and having ong or morg, and preferabie ol
thres, of the tg}t Jowing propasties: (13 opening SURRRE6.y potsssium shannels, wheesin
w3 ?R sad v Loy 25 () Banding to the SURx subuait of Kage charmds; snd £33

inhibiting g gim.tm, wluced relonse of insalin following g administratiag of the onnnennnd i

adee. Sl Kivpechannel z}pm ers praforsily have - tha g8 tristore of sy of e xﬁtﬁ.ﬁ:?ﬁﬁ:}éﬁr

of Pormala BV, or s préfersbly Fovmuda IV where ving B or He eguivalent doey

sot isclade andy heteroatoms. More preforsbly, the structurs is dimroxide. Structarat

¥arianis e iﬁi\ﬁqmmﬁﬁth ofaoy of the conmpounds defined §}¥ L%Tisx-mrzslm §“~V§§.§, such g8

vedectod Hom g calion u:i asvaikatt

T svhorein e cation s

V:

m@pammis: vmf F@mnﬁa 4
maetal oF & mgmﬁ.a sompound which includes » tortiary smine o g quaternary
ammontun lop. Frofteably, when the salt inclodes an amdon of dasoxids and a sedium
satios, the sall fs ot in o form soiabls for intravensas wse. In other embodimants, when
the ot di}m{m&é in o soelnton suitsble for infravenous use, the cation is not sochum,
alternaty semhedzmuml in seduticn sultable for Iiravenoe neg, whe e cation is
smis_.&m; the g_mm;z ts ot an andon ol diawonide. T cortain spvbodiments, whes the salt
invhudes an anjon of diszoxide aml & sodbns cation, the salt i notin Tguid form, Muore
preforably, Ko choonsl opamens contemplaind hergin ws xalts of comppoands of
Fornnatae M and TV whereis the sation {8 selected from sodine, potassium, choling or
hoxsmuathd ‘he&;am@ﬁwime dHamnoninn, Othey Kgrechannel openery thatare
contemplated for use heeain include BRDZ 87, HPDE 11, NNOI4, BROZE 154,

{00RY Alseeprovided heveln ave aslts o oovopoursdy of Fronuda ¥ - VL whorein ot

Inast ane substitnent of the compoand of Foroudae V- VI {nclodes an antine group. In
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sapiher smbodiment, the sompoand of Poarrmula VOV o the snlon ol tha sali snd o

sonovalint-dr divalent metad Hons e oxtion. By sther ambodiments, the sation inchutes

& issiiary amine oy Quaiernary: gmonian Sroug,

3

{ousy) gﬁtﬁ"‘#‘iﬁ.i‘& analysis of glicose indusod release of insulin via Kane chanasl
openers can e detormined using rat islets ax providhed by D Tallie ot all J Mad Chem,
SR 334203353 (2003}, or by wxing Inunan islets 3¢ provided by Biorkdund st al, Diabeter,
4915401 848 {2

R Provided hersin ave fivoudations, such as contrsiled release pharmaceutical
Shrmuiations of Karr chonnal openors and bioeqeivalents thereot which inclade salis of
fhecompotndy of Formulse T~ VHL In ons cmbodiment, the salt van be Torosaiated oy

gase Rallowing oral administration. Such fermuiations contsdn i psingle

contraiiod red
adminisration dosage hutween 10 and 180 mg. betwesn 3F and 100 mg, havweon 100 mut
200 W hetwien 200 and 30 ML ﬁei\w&n 300 and 00 mg or between 500 sd 2000 mg
of the salt of the Kare chanpel openers yeovided fn Pormodss 1w VUL by eertsin
embodiments, the dusagse of fhie K ars chantiel apeners contained in ¢ foranilation may be
éawz\xmwé based on the weight of the subjest for which it s 1o be administerad, Le, thy
formmudation ey contain ina siogle adwministoation dosane bobwaen 120 mg of the Kare
channel opener per kg of the subjset's body sesight, or batwoen 105 myg ofthe Kaw

channel spener per ki of the subjest’s bady welght! or betwesn 0.5-1 mg ofthe Ko

channel npsier por kg of the subjeot s leedy weight, or batween 2-% vog oof the K
8

channel opener por kg of the sulject’s body weight, ur betwen $-10 myg of the Kaw
channel ﬁ{%{*ﬁm’ par kg of the subjeat’s buody waight, or between TS g of the Ky
channel opener per kg of the suldect’s body weight, or betyeesn 1520 wg of the Bawe
ohannel ii"}?:ﬁﬂt‘é} por kg of the subjeat’s body waight,

(00831 Alspe provided hersin s sontrollad velosse pharmacentivs] formulationy

wotadning Ko chusel oponors selovtedd froon salts of Formulse T-VIE widch am be

obtained By st lenst oneod the following: (1) particle sise redustion invedving

comnuimstion, spery drying, o othermiiconising wohnigues, {8} we of an jon sxchangs
restyy, () e of imdusion complanes, Ror sxample oycdodexiviy, {(dY compastion of the

Karpchans) opsosr withoa sohdbiliding agent ,iifax‘:ii»};is:iing adore visuesity Ayprainalives,

o

Y

Ex. 2002-0422



WOrAREY POTAURMGHHETI

Tone \»mm‘.ﬁ&?i} mathyloeliulose we sioflanty functoning skepient or corabinations tereof
{3 axbaciat ng e Bere chonnel opener with & ssli prioy o foraadlation, (Hhwseof o xolid
isporaion of the Kore chavoe! ppoasr, (g wee of 2 selfomudsifving systeny, (h addition
of ene oF more surfictants o the formudation, (O vwse of nmmoperticles, or () combinationg
ot thesy spppaches,

‘!
JROSE Further provided hersin are controlied relass pharmacsutical fivmulations

; :

contsiing Kars chunnel openers selectad from salts of the compoiasds defined by

Formudas F~ VI whish include at Tesst one somponent thig substantiadly inhibis relegss

of the imm channel activator from the formulation vl after pastric travsit. As used

Hepsin,®

cunx lyey than 15396 veluase, more profosally ot fast less
thany 8% x E R, OF QRN RIS pm&m}m ot lonot feon than 8% release of the druy from
e immz&mm during gt eang sport. Beleass can be mensiwed 10 2 stodand USP

=

bayod fo-vitr gastrie dissolotion assay i a calibrated dissolution apparainy. Sepeg,

LR, Pharmasopela, Chapter 711 {2008

B

(D835 Mm pravided srs dral phmma« sutical formulations of the K che

DPSRETE t:ckw:; from the salis of the ponda of Forswlas I ~ \fm wiich tnchuds s
Ieist tng s;:m‘z*;;sm*efmr- they substantislly iy }z ity rolease of g &xw chennal opaner fom

the formailation until after g z,asiﬁa fransit. Subsbotial tnhibitive of drug release duting

sastpic 4 sms;ifm achivved by inclosion of s component in the Fosmutation selectad from
the group wm dng ot {a} & pH sengitive polvmer or cospolymer spplied sy g
LOTIIISERIT t.\:m ng ony o tablet, () a pH sepisitive polymsy or sospolymer applicd ss 2
thiey flmon 2 teblet, {03 & pH sensitive polvmer or cospolymer applied as @ thin 8hn toun

ancapeiation vysteny, {4} & piY sensitive polymsr ar co-polyoier apphisd o encapralated
3 D

microparticley; {e} 8 rumeaguesns-sninide e or oopotymer apphiad ay s conyussaion

Lonting o oa tables

¥

A5 anussqusoweeduble polywer or soepudymer applied axa thin
t

filron g is}ﬁe@, {g} s non-agueows sedulde podyver sppliad se wthin flm o an
encapsiation w steny, and (h) o non-ggimons solulile polysner spplied to mdorepartivles,
whergin the §1H sensitive polyvner or eo-polymir is revistant S degradation vnder sad

conditions. Al emmw y, subrstantial fnhibidon of drog rdleave dunng gasivic taneport

omn abvo b ga:%m\em E,w incorporation of the fomalation inan cemolic putge systom, by
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use of systems wontrolied by bon exchange rosing, or by combinations of say of the above

gpproaches.

{80861 Alse provided herein wee contolled relesse pharmaceutical fwmulations of

Kars chanoel opencrs setected foon salty of the somponnds of Fosmulae T VHL wherein

the formulation iwhedex ot Tonst one swnponent that contributes to sustnived relesso of's
Ko charmel opensr over sy extended perind, g over 8 period of 2-34 hours following
sdrinisteation, orover a pertod of B¢ oy follewving wdminbedration, or over a perlod of
48 howrs fallowing sdwmbsiration, or over a poviad of more than 824 howirs §§:}§§éwis§§
adninistratinn, These formulistions sre chersctorized tn having one of the Sllowing
componstsr {a o pH sersitive pelymesic soating, (b a hydrogs! coating {u¥  flm
couting that controls the rate of diffusion of the drug from & vosted matrix, () wn
srodable matrix that tontrols rate of drag refease, (8} polymer oouted peliess, grwlee or
sicroparticles of drag which aan be forther sncapaniated or cunpressed fnto 8 tablat, O
an numotic e systam contatning the drag, {g) & sompression enated tablat forms of the
drug, or {h) combinations of any of the spywoaches of () = () sbove.

1

(BESTY Adused horeln an evodable smalnix is the cove of & tablet formulstion tha,
wpon eXposuny 1o b suiiste sguesouy snvironment, beging 2 process of disintegration
which faeilitstes the redesse of drag frov the matrin, The sde of relsase of dog from the

tablat Iy controlied both by the solubility of the drug wond the ts of distdegration of the

Al

TSR The shove Rormulntions way Retler comprise one or wors sdditionsd
pharmaosutically ative agens fothey than K channdd ppeners selected from the salis
8 the sompounds of Poronutss T VI weefal for the trestment o'z condition selested
Hrown the groug coosisting of olsity, pndishates, dishates, hypertonsion, deprassion,
slovited cholestoral, Hoid retention, bher obesity asoninted so-rnorbidities, farhemis s
roperfasion fnjury, epilopsy sogiive mpainnent, scidzopheenty, mants, oiber pyvehotin

discssgs, and the ke

HEEGH Furiher provided is & controlind release phavmaseation! formulation of & K

chmmel ppenes seleciad from the salts of the comprands of Formaudse T« VI whersln
v i | , ‘

administration 1o an obese, overweight or obesity prone suljzol rexults in st least ouc of

Ex. 2002-0424



PO HTAREN PFOTARMS T

I3

*ihe‘-iu fowing: {a} fuhibition of fasting Insulin seorstion, () m%m itton of sfimulated
inmalin sﬁﬁemﬁsa'ﬂ, o slevslion of energy wpendities, {8 olevation of el oxidation of

1oy, v fo) Inddbition of hyperphagis fr shoat 24 hows

{99501 Additionally provided is & confrolisd release pharmstestionl Bomulstionofa
Koore chasnel apener selected from the aalts of the sompests of Formgae T~ VIl
wharain sdmimistration to s obese, overveight or pbesity prone sultioct rexults in al least
s of the fallowing: (a) inhibition of fsting Joselin seeretion, (b inhibidon of glucoss
stivendated infudin seovetion, (& olevation of snergy expenditure, (D) elevation of bels

gxidatton af i‘m, o {g) inlibition of hyperphasia Tor sboet 18 teus,

L E A *«tsis further provided ix 3 controlled relense phasmaceutioad formolation sfa

Ko shann ’i Upmw selevtad from the ity ofithe compoundy of Fotsadae 1~ VI which

wpon sdnving siration to an shese, svenveizht o obeelty prone subjent vevuly froat teast

one of the & it:swmg {8} inhibition of Huting nsulin sevretion, {0 anbibdtion of glucsse

stimniigted § ,\m_mm secretinn, fo) elevation of energy expohitare, {43 alevation o bety

arxidation of sf zi* o {e) nhabition of Typerphsgie for ahout 24 howss,

HeER Addivonally provided iy » comrofied relesss pharmaceutios! formulation of g
Kgrs shiannel (}e:smcr selectad from the salty of the cormpounds of Formubae T VI gt
upon administration to an ohess, overwel ght orobesity prone sulivot vesults in 8t foast
ane of the following: {2 whibition of fashing insulis sooratian, {m {nhibitfon of glucoss
stismalated invalin seoretion, {6} elevation of energy expanditiey, {4} dlevation of fvatn

axidation of fab, or o) inlibition of hyperphugia é‘{kz‘:‘ about 18 howrs.
; i

(08631 Provided hesin 8 #mathod of eating hypoglyvemis, the wethad comprising
wrally admin xtes A 40 aosubiect in need theren®, a contiadlod relpase formulation ofs

CKare channal mgjs:ms:f selsated o the saliz of the compounds of Fonmalae 1~ VHL

fted} Further provided b

morbidities in s obese, averweight ov obesity prone sulyject, the method comprising

s & method of treating cbesity mavesdated v

schuinixtering & t}m‘aggmm:miy effective anwmnt of & solid peal dossge R ol g Ry
channet vosner selecied from the salte of the eorapennds of Formudee T~ VI, or

controfled relvase phavsmaceutionl fvmulation of u Ky channe! opener sajected fiom the
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aalts of the compeunds of Formulae I VI o g proferred subodiment, adminisiration

i ho ore than b times por 33 hoaes, or ones por 34 bwas,

{iasy et farthor provided bersin fs gomathiod of achicving waight 1oss b an obese
overweight, ar ohesity prove subjent, te method peraprising sdmintstering &

th {2!‘&{?&‘&&1(2&“}’ effective amount of o solid orad dosage Bom of 8 Kays channel opener
seleoted froo the salty of the compounds of Formmbae L~ VI o conbrolled yelesse

pia AT ;aamtz“‘i formulstion of & Bare chenng! openey aslotted Hoo the salts of the
gowmpotinds ef Fovmulae I <« VHL DTna prefored conbodiman, administeation I8 no more
Hhantwe _&ime:s pur 34 hoors, or once per 24 howrs, The daily dosage administered is

pestrably h“'aww‘ﬂ S0 angd B8 my Tn cariadn embodingents, the obese subjeet hax 8 body

s

mass index grmt{. ihsm Skg e, Of grouter ﬂ}m 35 ke m‘x or greatey than 44 ’itgfm:g Lo

wreatet than 30 kgh m 0% g,;mi@? than 80 kg at the U the methed somnignces,

2

jfest »’&i\a provided 18 methad of i amtmmm 2 weight loss it & obwes

sverweight, a}r abesity prove s uhiest, the methed comprising sdministering &

,i‘wra;mmmgﬁw gifectve amount of & solid orsl dosage fornr of 4 K chanwe! opensy

seleoted fromthe salts of the compoundy of Formualae T VD or contralisd relome
phzm,x‘;aae:mc% foemudation of & Bore chantiel openerselevted fom the salts of the
rompounds of Forsmalae §~ VL Ttis proferable to walniain weight in snobess subjes
ONeS RN "\w:gm foss has oeotered when the sternative Is © regain welght, Ing

preforred erbodiment, admi

datration I oo raere this twve Hmes par 34 bours, ar oges per

24 hous

e} Fis"ﬁzﬁz provided iz ¢ method of slovating snergy sxpenditure Indn
overweight, chase or obesity prone subjest, the method comprisiag sdminisiering s
sffective -a;mmmt of wseiidond <§m3¢«= formt 08 2 Kare chavmel opener selected from e
salty of the cm&p&me@s of Formulae T~ Vil or controlied relesse pharmecsutical
- formvnsdation m‘\:z Kare chaved opaner sslertod frore the salis of the compaunds af
rmulae - VL Bra prefurred dbodiment, sdounistration $e neemore than bwvo thnes
per 34 Bowrs, or onee por 34 hows. In corlaln smbodiments, e subtdect bux s body yaase
Tndées greater Efim 20 kgfm:' o preater thas 25 kgf' m, o proater than 30 kgfm®, or grester
than 35 kgt e w}r gycater thany S8 ‘E\mm Lo t.atx.r than 50 &:s:sfr‘s o preater than &F

)

ko at the time the mothad conunence

i)
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ooesy Aﬁdxim:z sily provided s methed of slovating by t:x oxtdation of fitinan
wrrrwsight alises or thost ty provs subject, the methed comprising administering an

&

sifaotive ‘i‘mu\m‘i ot welid oval dosags Bm of 3 Kare Surmsl npener selocted fom the
B B

5.

aaliwof the wm poaauheaf ?{}tﬁm} s VT or contrntiad releuse phavmacatical
Frprmdation N AR L-hxﬂ‘ﬁ}bg opener aclectesd Fom the sslts of the compounds ot
Formudan > VHL In s proforded smbodiment, adminixtration 18 80 more than e times
per 34 howws 08 onse ger 34 hours, Ta oovisin embodiments, the subiset has u body mass
index grenter &sasn 20 kg’ o grenter than 28 kgim®, ov proster than 30 ki, or grewter
thon 38 kgind, or greater than 40 o™, b grester than 50 kgfm®, or groster than 80

ko’ avthe fime the wiethod sommenos,

JO068) Yt fther provided fs 4 vethod of veducing visceral fatin s averweight,

ohessor e‘wa&m provey sutgect, the wwthod somprising - adwiiniatenis 0 A elferlive aovsund

ofa sobid msi dovage foem of & Ko channel opener selected from the salis ofithe
sompoands \‘s‘? Farmulae T VI oscontrollnd relesss pharmacoutioal fomundatun of »

Krs channels opener selected Trom the salt s of the comnpounds of Pomolse L~ VIHL e

prefarsd unhm*ztr“em sdnvinistratisn is 1o more than tea thnes per 34 %mm SiF SRS B

M hows, !
; L

8T8 \miﬁ further provided s s method of delaying vy proventing the teansition to
diskestes of 8 'pm tabetio spbiest comprising admindstening an effective st o s Kars
“ghiannel opener selected from the aalis of the componnds of Formulse T Vill o
contrailed reliase pharmacaationl Ssrmulation of & Kare chaaned opener sslected from the
galty of the vompousds of Fovmolas T VEL By g profonsd enbodiment, adoiniatralion
IR0 more %&:iéﬁ trer tivnes per 24 hours, or tawe pee 24 o

X P : R .. . A : L
R 44 Additionally provided ts ¢ woethed of restoring novsal glucoss tolersnes in

prediabetic suldect comprising sdministering an effsctive aneant of & Ky chumsl
QRENSE ¢ setented from the aalte of the cs\amgammai\ of Fonmulye T VI or controlied
relogye pharmucentical formudation of 8 Kare chammel oponer selected frove the selts of
the mwpmmﬁ« of Formubie WL booa preforsed dnchodimend, adminianation s nn

miore than tvo tirse w34 howes, or ones per 24 heas,
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.
P Further provided is & mathad of regtoring tormal glocose tolerancs na

shabetic subiest comprising administs

x st offeotive maount of & Kays cluomed opsner

satooted imm the salts of the compounds of Frnnstas T VI or contrediod relesss
phan :;s,sautzms formulatiorrof 8 Kyre channel opener sedected frorn the xalis of the
mmﬁumiﬁsgﬁf Fosmudae T VIIL In o prefesed ssobodine, sduginistration i oo move

Hhan bwo Hies et A hours or puos per 24 hoaex,

LA ‘d“iii further provided i 2 method of delsying or proventing peogression of

shabisdos fiy o suljost soanpoiving adminigtoring an offeotive amonnt oF & Eoppshannal
opanur selvetnd from the salty uf the vompounds of Formuulag T« Vil op a:s:jsrzt;‘aiimﬁ-

ralease phanscsutivel formulation oy K channe] opener selested Siom the salts of

the compoonds of Formudae T~ VL In o prefirred smbodiment, sdministuation

yrons than twh tmes por 34 howss, or onoe per 24 haurs,

t
T4l Alsoprovided is o wmethnd fo provent or reat weight gain, tmpeived ghogose
folerance or aiivsii;&i@emﬁsi assonizted with the shuiaistration sl anti-pavchotica to g
subiest, satd methed inghuding < she po-ndministration of an effective amount of & K ere

et s}pmér slected from the sslts of the compounds of Formulas - Vil oy

-

comiroiled rolense phanmsesotical formutation of & By chaonel opener selected from the

asalts obthe m}mumﬁ&a of Feomwlae 1= VI D g peeforrad enthodiment, adminiatration

500 W0 imm tover Hivies por 39 howrs, or gnge pae 34 hosrs.

{B07sE S tmhm providad g msthod o triat obesity, oy Fm,}‘«i“‘ hagia i g Frader- Wil

Qyndrome sam: o Frosliah's Svndiooy patisnts fns Coben Symbnmes patisad, s
Suranit 8w :zsimm g patient, iy an Adstrons Syndrorne patiset, in s Bojeson Syndrome
patient orin :&'ﬁam* ~Bied Syudrome 'ﬁ&'t‘%'t‘:&ﬁ-mw{m%ﬁ@ fhe ﬁdmm& stration of au
sffastiva smo‘- st of 1 Kare chunniel opener selsoted fom the salls of the conypoanads of
Formulas -~ \*‘H%’ ar controlied release pharmuesotice] formulation of & K e thaonel

Spenét g 3&&&:&1 Frovw the walts of the sompounds of Formnulse T VL In s preforad

scabodimeg, sd*mmatfmmﬁ I8 o roare than b Goes por 34 howes, o onse pae 24 houes,

fEYel SUI Rether provided fsa method o trent sdselty o algvated trighyearides i g
pattond su ffs,xmg hyperlipopriteinemia type 1, type 1L, type B or tvpe TV comnpwising

sdentiintert mgsm eifeative et of v Ko chusued opsney '~@1t‘mm fram: the aalig ot the
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wompounds of Formulae T VI or controllad selease pharsmasentioal formulation of g
K‘«m shannst ppenty seleoted frone the s&i‘i‘s of the comprands of anmz’imii ~ YL s
preforrad smbodimen, admindsteation 1 no mors than tws Hmes pev 34 honars, or onge per
24 hawrs

HRTH :aMSG provided s a method efreducing the fovidence of adverse affeuts from
suwlvy R}"miraimr of @ K srpchanasl ey suderted Hvan S sals of e eowmpouwds of
Formralas ¥ “s,* 131 in the tresbment of diseasss of & subiect neideved by sny of the
following: {,a} fse of & dosage Rorm that on adminlstration redocss Opae rlative o the
current Progl \r SRR ,ms“&if suspension or capsule prodocts in onder to redues the ncidence

o adverse side oifvots that are sseociated with peak dog Ievads, () wee ofa dosags foomy

that delayy reloase vt gandels iransit i complete in ouder (o reduce the incidense of

adverse side offects that are ssesciated with the relense of devg o the stomach, ()

indtiating do 'in;g at'-s;shiﬁmz;}emi@::x:w sis and droa stepwise manner focressing dose daily

putil the the “ﬁ:sm & dose inachisved wherein the ninter of atepeis 2 1o 101 redoce e

Pa

ncidencand mﬁvu: & aide officls that oot ansiastly 88 the nitiation of reatment, {8}

o

eat effertive dose to anhdeve the degired \mmmu 1 aifect In order o reduss

wse of the §\m
e dngidence o adverse sidy sffocty that are s doperaivn, or {8} optinizing the thuing

of adeinistr }'iﬁ{)ﬁ‘ of dose within the day and relative tomesis

JETS ‘fﬁaﬁg‘i}é&ﬁ prov sded i 8 method of proventing weight gain, dy aimmmmz& or
pupairad glucoss toloranee i 8 subiset wosled with an solpsychotic drag, the methad

somprising sdoinisienig 8 phamussutizal Bomulating of a Kapr clunimel oponer selasted

fronm the sal b of the compounds of Fornlae T VL

FLEHA Yer further provided fa 8 mathed of ?f@&tﬁiﬁg weight gain, dyshipidssainor
frapaived ¢ simm*se foloraey in g suldect frested with sty suli-pavehotic dusg, the method
somprising s ;as:‘lm:ms ering a pharmaceutiosl fhrmulation of & Kaye chaonel opensr selectad

Som the saltslofthe sompoondsof Pormndas T« VHL

i

FLUE Alge provided §s 8 method of trosting disessss charactirized by obesity,

hyperphagla, dysiipidans, or denroased s gy expenditors ,i‘xmhrui{ing {ab Prader-Willi
Syndrome, (1) Froclich's svadrome, {63 Coben

syndisme, {4 Suramit Sydrome, (8
Alstrow Syadroms, {1 Borjesen Svodrons, {2) Bardel-Blodl Syadrome, ov ()

it
6

Ex. 2002-0429



WOeaTaREn QLT

hyparlipoproisinemia type L M B wdd TV comprising sdmingstaing s pharmaceativgl.
Forratdation obfa Kare chanue! spenor sclosted from the solis of the sompounds of

Formdas T VHE,

19481 Further provvided ts & phannacentioal formndation of 2 Ky channel apener
stdected from the salts of the compeends of Formulas L VT frther conyiising 8
phenaseatically sottve agent other than the Kare channel spenge. In thas fommulation,

thy other plurmacentioally active agont iy an sgens vsefid for the treatment ol g sondition
_wimtséit{ﬁmé the group consisting of obesity, predisbetes, dichetes, hyperteonsion,
dupreasion clovated chotesterst, Huid retontion, or other obesity assockated cow
voorhidities, *x&txmm and veperfasion ingury, spilopsy; cognitive impairment

schixophireris, manis, sad afer psychobie condition.

{0831 The formulationg vontaining Kare chanrel preners sslestod fhom the salis of
the sompounds of Formulae - VI deseribed hersin provide fov improved comphance,
afficacy and safety, td for cosformulinions with other sgents. Incloded are con
formutations ol g,;\xi:;z chasel openers selucted frowm e salte of the compounds of
Formulae 1o VHD with one or miore additions] pharmuceutivally avtive agoms thet have
corsplivmentary o similer sotivities oy argets. Other pharmacsutivally ative agos that
pan Be combined with Kars channd GpRneTs sedectid fromt the salty of the compounds of
Formulag | a'i_\e*‘iiii o treat obesity of to maintain weight loss i ap obesisy prone subijest
anetoude, but m: not Hibed o sibutramine, drlisiat, ;}_hememi:sg;g_ thoorabant o Buenalig,
i antigpilepti, ov other pharmaceutival active whose thenpsutic wiility inchudes weight
fogs ftix pn%’emhm to madniain weight iy an obese subiec! onor stwse waight loss by
ceonsved when the shermative st reguin weight. Other plurmanetically aetive sgests
fhat may be combinad with K channs! opsners selected fron the salts of the
compousds of Fornmulae T VI o trest bepe 11 dinbetes, or pradinbetes include acwrboss,
srighitad, wistformin, repaphinide, nuteplivdde, rosiglitivone, proghitizone, vanipril,
metaglidasen, or any other pharmacsution] sotive that improves ingulin sersitivity oo
glicese wiilization or plycemic comtred wheee the mode of action ts nat erhurad insalin
seurelion. i&‘igwr- pharmaosutical gethvy sgent that can be combined with K chansd
apeners seleoted Fom the sals of the compounds of Formules T VI o trost shesity

swsociated cownorbiditize nolude ¢ drap aotiee used to lower sholestens), a drog sotive
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waed 1o Jowey bim}d-pmss.am an anti-oflammatory dvug that {s ot s cox-2 tndibitor, &
drug that B an saitideprossand, 2 drug nsed fo traat wrinery Invontinence, or other drug
routinaly asﬁé 1o reat disesse condifions the invidence of which iy sleviged in wyRrweight
or pheas patien ents se comparad to sormal wsight sublvats nduding, batnot Hmited 1o,
drags 1o treat

¥

a%gm Braast, Sndomeiium, osevioal, colow, leokemiy and prostate cancers, hyperlipidemis,

athergsclerosis, ovtonirthritie, dise hermiantion, dogeneraiion of koess mud

freactive alrway disewse, gallstones, GERD, obudructive sleep apnes, obesity

i%;}pms:miiiaﬁim symdronieg, wevrrent vostival hernias, menstran] Tregdarity sad infertiline

Basy i\u provided horein sre msthods o tresting obesity or nhasity sesocisted oo
morhiditios ot other disesser or conditiony vedving Kaee chaaels b.}f‘ :m“a&a::.ﬁmiatraﬁim

i a subiset in nced thereof of an effective srprent of any of the conpounds soconding to

Formudae WL or & salt of sy of the compoands sceording o Fomulae BV or
pharmsaceuticnd formulaton thereof, and 3 deag selocted from the group copaisting of an

ampﬁcﬁ%mims or amphatamine mixtaee, Sibatieniae, Orlistay, Rimongbant, a UB-1

sgoen | v,,ﬁ*?a;: FEOSPE St adoug el 40 e adhi totian, & bete sdrenergic

inkibitor, loptin, o leptin ansdogue, a leptin o

recuptor sgonst, an AL

aggmist &

\..

sthatostatin %sjgz;mii&ixv an sdipondciin agonist or ssoratagose, Ayl PYY ar s PYY
snadogus, » pheelin aiagonist, @ drug that inhibits pastrointestual fipases oy other
digestive ewm‘;*z'ms- a de-nove Hpogenesis inhibitor, s dimg thae Bocks shsorplian of
dietary faty gmwié“ hormese or & growth bormons analogue, & growil hormoens
socvetagogue, & QUK sponist, an oleaylethanolamdne seveptor agonis, » faity and
wyothase whibiey, o thyrotd reteptor dponist; o seluctive andrpgen reonptor modalator, 8
PRAR apomist, oxyn tomoduling oleoviestrons, a WFYZ resplor sutagnnist, & MEYSE
rersptor &ﬂi;ksgmmzm_ & NPY agonist, a monoamine uptake indiblsor, 8 MTH faldbitor, 0
MOa ‘C‘%sﬁiﬁg;\ms' agonist 8 MOHT recoptor sstagonist, a SHT-6 antagonisy, & histanune-3
antsgonist, o plyeine suslogow foft inbibitor, & DGATA inhibitor, 8 tathorpeptidass
inhiibiior, an appetiie suppressant, & puethinzide diurstin, s drog that lovesrs cholestarol, 8
drug that raises HDL cholesterol, & drag that lowsrs LD cholosterol, & drag that lowers
hiood pressige, 8 deag that i anti-depressant, 2 drag tha Impraves insalin sensitivity, 2
- drug that fngeeress ghucose wiliation or uplele, & drag that iy s aati-epileptic; 8 deag

that s an suti-inSasunatory, o drag that {5 an appetile suppressand, & drag that Towaes
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cireulating triglvearides, @ doug Gat iy e o o indude walpht fosy in o overseaight o

olwese ;\n}sw}m’i and ph\*zmmcexxtmi%y acveptabie salisthoereot

RO8 f&}six.prmeiéis:{i hevein ary polymorplde Sems e Vpolvatonpde™) ofithe
sompounds of Fm*:m“a*‘ P WU an cxomplificd byt Kagy Power Diffrsctinn (XREPD)

i

priterny sh w:& in any of the Hguves.

(0088 Also provided are polymarphs of salts of dissoxide which inchuds tazogids
and s cstion wiwm‘s{i from the group cousiating of s alkell metsl and w compoand

comprising &i SrHAtY RUENS O gualomy aenosinm gran

{881 a‘s,i ) gm*«‘\ém harain are mathods for ;\mé\ﬁmm‘* & dirzeocide shaline salt,

whivh faadudé

setibeent to \:hg suspension uonder conditinns szxﬁmwm 1y caese ormation \iﬁiﬁ

1

provipitation G‘f the diszoxide shofine salt, sud har veating the precipitils fo provide the

Hazoxide Ghictine sals
g
525 ey } - v [ L gN Y - N 3 i »
JIRTY Alve provigded heveln aramoethods of treating ohesity o vhasityrelated ons
3 x . N . X s Al N [N < L e Nor 3
sorhidity o an chese subiest, whersln the wisthod comprising adminisfering 1 & subject
iy need theres! an effective amows of 8 sompotnd of Formuala ¥W-VIL

L

WERRE Also provided bersin are smethods Sy trostnent of & subdeot suffering Fom oy

&t fisk B Al heimer\ disesse (AD), which rosthods oohade sdminishntion to o subject &
the mz;smt:uisw effssttve anwant of § phanmaceutioal Bromulation vomprizing & vompownd
ofsny of Forpdae W as provided hersin, In stwog sobodinents, the cempound is
diganads, ﬂiw provided hersfn are methods for trestment o 2 sublest suffering Soot or
atvisk for a%}j}i which methuds include adminiatration to 2 subloet & therapeoativaliy

&

sffactive anin amit ofssaitef

crsmypmnngd aesordin

o mny of Fopmdas FVIL I8 some

exvhodimentsy ti@-ag}ﬁ@p@g}g}d - salf of dHasoxide

Hasy o another eobodiment, the invention pravides a method for treating

hypogd ycﬁmii& by sdiinistiation of av effsctive mmount of ¢ phasmsesutiond foermlation
commprisiag a 3 b selectad from the gooup consisting of 8} & salt comprising an anlon of &
Koo cloonel operer selected from (e group sonsisting of Foromuda 1, Foomols I

Foroauls 111 and Formula IV, and & etion selected from the grong consisting ol an alkalt

i
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meedal gad & pompound Sompasing 1 tertlary saune ov smmnoniso group; B & sall
ceRmprising é%s’ anton of 8 Kore channe! oponer soleeied Fon the group consisting of
Frrwwals ¥, Famnle VI Pormuola VIDand Formuls VI and ) 2 salf comprising & sation
of & Ko shannel opersr selscted from thy group vousisting of Formuds V), Farmula VI,
Formula VH and Formala VIE, whergin ot least ong sobstitnent somprises an aming

e

I0E90]  Inofoether smbodiments, the hypoglyormis ia selected Hom the group
sunststing of b vighttime hypoglyoemia, b) Bypoglyeemia stiribunable © a defectin
insulin ssoretion, €) atiribnsable to an fnslin secreting fumer, and 8 drugdmthced

hypoghvoemia,

G881 o the presemt context, the torm “therapoutically effective™ or "affoctive
ansvunt” indicates thet the matsrials or amount of matenal iy sifective to preveny,
abieviste, oy smchiorate one e mere sympioms of & diseuse or sisdicd pondition, anddor

1o preolong the surdival of the subject betag treated,

JOORIL  The tern “phanmaceuticsily ssoepiable’™ indivktes that the jdentifisd waterial
¥ . N s B 3 g T o &

‘doss not have properties that werald osese 3 reasonably pradent medical practifioner o

doss wot have properties that wold o bly prudent mediead praciitioner ¢

aveid administiration of the matecial 1o o patient, tking inte considerstion the diseass or

conditions 1o be treated and the respestive routs of adninistration. For sampls, iy

sormrmonty wpired that such amaterial be exsentially stevilyy g, Tor Duetiblex.

ey Asused horeln, the oo “romposition” refers 10 o Smmistion autabls fw
siministration o an intesded animad sehisst for therapeutic purpoies that contains ¥ least
e phamusicedtioaily active compoind and st lesdt one pharmsesutiondly aceeptabls

sarder ov exoipiont. Other tooms gs used bereln wre defined below,

0084 Adiposyis: Awsnimal conneative tissue cell specialived for the synthesis and

storpge ol i

naast Aponist & chemiosl vompound that hay sffinity for sod simolates
phivaintugical setivity at cell reoeptors noveily stironlated by natwally ocowring
substances, rignscing 8 Mochentival respomss, An agonisl of 3 recapior can wles be

congidered an sotivator of the reveptor.

¥7
&
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3 -

LR} Abodts s used heraln o mean o gusniitative teoms plus oy w nus %

{0087 Addipose tesue: Tissiw comprised principally of adipooyiss.

Pl

{ORREY ;‘wﬁa? ssietit A porsen hotivesn 18 and 19 yoary of ag

<

s Adiponetiin A proteln hormone produced and seeveted exalustvely by

voneetin infloanices the

X

adipocyies that repulstes the motabalism of Hpidyand ghucoss: Adi

bodys r&spmﬁ;:\:sam insutin, Adiponsctin also hus ant-inflonmatony effocts oo the wells

Hning the walle of blood vessels:
¥

16y Alkeali metad: refies (o clenests Inchuded i &éms;;s I of the paviodic tahle sk

agshithiugg, wc}:tma, potasshng, rubidiom, coxdom and fanciom,

TS s&ifw;e%?s::mis::n of the sivuptoms of o particular disorder by administration of &
purtioulsy ;*hmmmutsml sornposinion: rofery to auy leasening, whether perppanent ot
EOIIPOTRLY; ladting or ranstsnt tiat can be sttvibuted 1o or resocisted with advpinistration
of the sonp éi_:;iw;m.\

:

{6163 And bygs s vompound that resormbles snother in strueture bat differs by at Joant

o atom,

10144) Amtagonist; A& substines thag tends o ity the action of another, 33 & sdrag
that inds to @ cell reveptor withowt elichiing & bislogicel responss when confrontsd with

afagonist for ﬁ\e ssceptor.

s &f&%?’i’“&?iﬁf@ﬁt Plague A& buildup o sholestorol and Sty matesial within g

Tdoend veesel \fue titheeffesty of stheroscdlernsis

68} B&thﬂw Surgeeys A vange of surgioal procudurss which are dusiynad to aid in

thy tanag ‘:‘Tihi.!ﬁ o froimend of obegity snd alliad dissaves,

{01 Beta coll restt Tempovarily ;ﬁmz%:s};g- hata colle in z condition in which there iy

reduced mstabolio stresy duve 1o suppressad seerction af insudin

jBros Bilamingter A component of 8 pharmuasentiond doxage form that conststs of

the Tandnation of fve Sstinet shaterials.
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e Bioavatlability: Befors fo the ameamt or oxtent of therapoutivally active

wibistanse that is veleased Fom e dog produt el beonmes available in the body st the
intengded stiiée-it}fiimg actionn. The smount o extent of drog releassd van be extablighed by
the ,‘g}hsma&kﬁ;ﬁaﬁiz&gﬁ?&mm@m saet ay the svea poder theblood o plaama doag
concamratia z; e curve TAUCY and the pesk blood ar plasmis voncentasiion {T g of
the deag

81344 Ricsgeivalent: Two formulations of the swae aotive substance wry

bioequival cnt when there fsne szgmiimm differencnin thevate mé itent 1o whick the
adtive substy x} @ bivomss avallsile &l the stte of doag sction when administared at the
same modar Jose wnder diratlar condifings TFormniation In vy dofinitton faay nclude
the freo hase of the setive sebstance or diffirent salty of the active substancs,
Biosquivalence may be dernomatrated through seversd fnvive and in vitre methosds,
I‘?’amg mathads, v stesvending order of profersnce) nalade phaacokingtie

RS

;;-'ﬁt&ﬁrmacmiymmia, cHirdos! snd inovitrs studies.. In partienler, biﬁsi{zﬂ\«'&imm‘: 8

dowmsrantraded %;aazin gﬁmrmm&z nefic measures such as the sres uader the bloed or plasma

drug concerdrhtion-time curve (AUCE and the paak blood or plass concerdration

g )

veR; vsing statistival critesia.

| Receptor: Receptons in the sndssanmabineid (BC system

ke of Gud and tobicon depsndengy. Blocking the comaddnedd

Yors

axsoontsdag % the

Reptoy may reduse dependence tn tobaces and the sraving forfoed,

Wi {“&{}wi s refire toa sofigel, saplet, or any other encapeniated desage foom.
kotean b practitioners in the st ora portion thewsof Softgel vefors a soft gelstin
capaule, inagreament with ihe seoepted nomendsies adopted oy the SuftGal
Assomsiion, ﬁ; softgel 18 wone-piooe, sealed, el gelatin {or vther Hlw-forming wmaterial)

sholl that sow mms & voluthon, a suspenaion, or 8 semi-solid paste.
%

L Ragy Cosnbination: Refers to any associstion between or smong Ive of mave Hems,
The ';mﬁh%w’m\ii%ﬁ Sy b bven O miors Reparle 'i_:mm& quch ay two somnpasitions or two:
sollestim, ‘::m be g mixtire thereof, suoh ax x single mixture of the tovy or mors

itaens, o any variation thareol

s

EoRgy
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i Composition: Refors toany mixtueg, 1 can be g solution, & sospeosion,

Hauid, powdsn, 8 pasts, aquecty, nob-aguenus or alty combination thersof
_ TWER _

3 ‘ » 3 - F i o G e [l SRR e ~ ~ . o o 3 < 5 - S -~ -
s Cornpression alder Tulet Rumed by e exertion of prossure 1o s volume of

tablel panivin s dis,

%

{118 Comprossion coated tablett A toblst formed by the additton of a conting by
Ccompression fo g oompressed cors containing te phammeeution] wutive, As used hevein
the term “tablet™ s tended fo mews the same 88 2 conypreasion tallnt wnlae ndicated

otfisiwise

iy Divivativer A chanical substancs devived frony another substanee by

A
3

0118 Draily dosagee The toal amonnt of a drog teloen o s 2 howr pariod whethuy

takon as 8 single dase or taken i muliiple dosss,

W Dizsoxider T-chloro-dameth

2eH-1 2 A-bonpothisdiazing 1,1 dloxide {shown

belowe with it taotomer) with the ampirioal fvrauta Col NN wnd 8 moleudar

wright of 30,7,

Qo

) .
i3 . . ; . . o 5 P
jLe et Encapsulationt syaban A sbiuctirs] Ratare that sontsing drug withinsuch av g

Rt o

sncapauiation s

2y Hguivalent sty As woount of 2 dentvative of & drug hat in assayy or

g adnisteation o & suljeot produoss an equal effent dr e defined amount of the nons

derivatized drpg

g ~ Eod i‘. x S R P Y- L 3 ¢ Xk - 23

{i] et Fatty acid svuthase: The contrs] ensyms of 3 puadiisseyioe complex thet
catalvess the formatinn of palmitate from scatyloosnzyme &, mabaylvosseyme &, aod
MNADPH.
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g 232 Gastrie Lipass: An soayas soprnded inte the gesirointostinal trat that

catalyeeythe %wﬁmiwm of distary Wglveerides.,
24 Cldant Ap dneciive componeat of 2 phatmseaitical frmulation that prevents

osbing of ﬁw_ matnx during processing steps.

138 ’t’%i&smrinsgsiimxmi&: Hrosasively high blopd fnenlin bovels, whish e

iffers smmﬁ from hyperinsulinism, sxcesaive seerstion of insulin by the pascrsatie
ishety, Hyperinsulinersis may be e result of 2 variety of conditions, such s obestty sud

PEBENRACY.
26T Byperinadinism: Byeessive ssovetion of fnsulin by the pancreatio islets,

10 i § Hy@mi;gssdmm& A peneral tor for slevated congentrgions-of amy or gl of

the Hpnds in the plismi saeh as cholestessl , rigtyeerides st Hipoprotsing
W8 Bypsphagie Tgeston of's givater then optimal guamity of foeed,

i.m 3§§§5 ’§:z'.t§;r<3sii§m§.§:§§?hﬁﬁﬁ.&aﬁﬁﬁ{;&i sompositions Refrs 10 one oy mone ioateraly

wsed in the wdnuiaonues of & phamuscenties] compositinn, Igredient san refer o an
Cgetivein g@&;ﬁm {avt agent) ov fo other paterialy in the composttions. In eredionts san:
inghiade water and ofher solvents, salty, buffors, surfctans, norncagueous sobventy, and

Havormgs.

5

01308 Tasulin rovistanes: & sondition is which the tvenes s the body aee dimdnishad

jay theste sbility teeresporad o hasalin,

{8131 schemic ntury Eryjury to tasue that resuity from o low oxnyas Mate usually
due o mh:smmmm of the aneris! Blood supply ov insdeguats Bood How leading to
Tvpokia b the tissuse,

I3 Kotoasidesiy Acidosis scovmpanind by the sccomulation of ketome badiex

&

fhetosiad i the body tasus and Rutds, a8 i Sabstie sotdosia,

§.{}§33§ Kit Refers top packiged combination. & packuged sombination gan
nalty zzzciu& & tabel or labels, netruntions seelfor reagents fow g with the

<@ Qtﬂ&§ﬁ&i}ﬁli;
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B RS ,.k ¢ Pors forming subunit of the Kare channsl. Also Kuwwn s the fnwdly
vegtifying subunit of the Kare channel. Typleally existing ss Kirfx asod infrsquently ax

Rirdx subspdnios

135 '}‘{Zg-;;z chanust An AT sovsitive potassiin ton channel across the ol
msmbrane formed by the azsociation of 4 coples of o sulforyiures veveptor and 4 copiss

of g pore forming subunit Biv. Agonizing the channel nan Jead o nounbrans

hyperpolaneation
L i
LRI Ko channel opanter: Axused hevein refers o a compound of any of Pomnulag

P VHE, or 8 derivative, sslt or prodrug thereaf, baving ons o more or peefiossbly sl of
the foll 'awéné thees properties: {1} opsning SURKIS.y prtassiom chamisls, whene x =
Laxorln :mé v oor 3Ry *ﬁiméing $o the SURY subuntt of K ape chimnedy; and £3Y
Inhibiting @ gi%iww incducsd relenae of ingulin Sollowing sduimatration of the sompotnd in

‘-‘e’l N

T

813N Liff_&ﬁiﬁ. Produet {16 ¥} of the ol fobesity) Tocus. 15 fhund in plasms of

parmmals anj gxarts & hormonal sction, wiich reduces food npiake and incrosses sovrgy

t

sxpendihues, f

fR1as: ;”emm sies . The goneration of new Hpids, primoadly feoylghvoerides, B iz
: PO PR, 3 DSt

ES

ST = 2 N - . & 3. L3 v . . L R e “
dependent on the action of muliiple distinol snmymes and ransport moleraler.
X &

A Lzmw\v ‘The treshdown of &t by the rovrlinated action of multiple

A

¥
Bign Lg}\mi\ et Hpass A erzwne of the: hyadrolase olass tat satalyses the
action of ‘iﬂa@‘ﬂg} revol and water to vield dlacviglvosesl and & fatty acid anton. The
enzVIme k\‘iimivxe\ ssizovinbvesrals 1o ehvivandorons o very-divw-donsity Bpapmrasteduy owes

deneity i:‘;}@@x‘»ﬁt&:ﬂ& and dusoylglyeenls,

I3 Loboigent As insctive suigsinset of o phsrrnacontiond formaslation that

provides v tHe How of nusterials in varions procassing staps, pariicularty tableting.

fo1a3] Mmmpm*u sler & small particidate formied in the prooses of developing

pharmeesutical forroulations that may be rosted prior o producing the final dozage frevn,
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43 f,‘}?s =eibys A incrsase i body woight hoyonsd tho Thndtadion of shodetal and

phyveios) regiirement, & the resudt of s exosesive scaunulation of fat tu tha bo
: : LS

Pormally defined as having & body mass fadex greater than 30 kg,

[OBd] Obesity Prone: Bubjecty whe beosuse of genetie pradisposition o priop

3

histary of ohosity are o shove dverags risk of bevmming sbese.

jhaasy Obasity refated comorbidiies: Any sssasy oy condition of anbmals or
Huomsns that é:’{a increased incidenes in obese or overveight subjests. Examples ofsud
vopditions zmim& Bypertension, protiabeies, type 2 diabates, oateoaciheitis and

cardiovaiealsr conditiony,

B8] Usmotioally contrelied relsase: A phirnaceutival dossge foria in which the
welessy of thelsotivedrag is principatly schioved by the hydeation of s yweallable

corponent of the formulation.

jBrany i}{xmwiﬁ%ﬁ An subfect whoes weight ) 1s whove that which s ideal for thele

hets

Misy Index Ram2) aioverweight suljects bag s DM betoesen 25 and 38

59 g s A g R 20 ? 0 oy 3 3 N SRR SR e i
B148T  Ouidation of Fatr & seefonaf ronativo invadving soyb-cogmsyme A
T
compounds, swheeeby these anderge beta ovidation and thivclastie clesvage with the
formation of doatgleoosnzyrne Ay the gl pathway of fatty aoid catsbolism in Hving

]

Hssne

£y

i Fh*smmwmwai mmgm;tmw Refers 10 3 componition thet contains an sgent
and wag o 3&&3@;. otheringradients thiat is formulatesd fors \iximxrmsmﬁsmz tre sabjest. As
et refine to an active ingredient of & phermacoutionl wmpnsatazm Typiagily autive
fnpredisgs are aottve fir- troatnrent of & diserse or condition. For exumnple, sty that
cwrbe miw»m in phanmagsetioal conpeitions inchads wgents for trenting sheaity or
digbetaxw ‘ﬁxxejphcmmmﬁuimﬁii ¥ active agant van b referrad fooas e plarmareuticad

Fetbve™

it b e Sadls to et the oriteria for classification e obiss. In hunnans wing Body
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(01581 Phormaveutical effect: Refors to an sifect observed npon sdministeaiivn of s
wgent intonded for trostment of & dizense or disorder or for wrmeliveation of the syogtorns

thersafl ¢

L

w183 E%"s}m‘m:sz.emi'j‘mamiaz An effent madiated %}}3 drag action.
5 :

B8y Fharmasohinetis: Rolating 10 the absarption, Sisribution, wetabolivg and

shmingtion uﬁ“ fhe deug i the hady,

{1831 Pobamorply A crystallios Soem of g compound that existe in ul lesst twe
crystalline forms Pobyvnoepitie foms of say given somponnd are delined by the swme
chamios! forpuls andfor composition e s ge distinet In chemival yiructurs as

srvatalling &tr:ﬁumyes of vwe difforent chomical compounds. Such compounds way differ

!

in packing m* geomettisal arvangemant of respetive erystalline Inttives. The chenical
andfor phveichl properties ov charadteristios ot the varions polymorphs mry vary with
each distinet polymorphis foom, angd may includs, but are not Himited 1o, variations in
sshubility, z‘ggéiiing soing, density, hardness, sryetal shaps, optical and elsoirien] propunies,

oY pressirs, end stalnlibe.
: =
1

{0184]  Prosdipooyisn & progeniior esll to aaiapw S8,

A condition tha precades diagnosts of type Hadiabetss, Type 1L

{RIS8] Predisbetie
’;ﬁwg}}g_ fexisa ;{}fm_ s:sf'eﬁia%;eggs el e which Iy chorsctorizad by tnsulin insensitivity or

reeietanes:

X

Hssl  Prodog

Rafors to 8 conpound which, whest motabolized, vislds the desived
SRV mmpmtgmi Typioaily, the prodrug is nactive, o loss active than the active
compound, bt may provide advastageous handling, mds;ni‘*iis{ﬂiﬁt%ris s metabolic
propariies iw:«v example, s prodngs are sstors of the sctive sempound; Suring
metabolvsis, t}m gster groug s sleaved to viekd the sotfve drag. Also, serne prodrogs ave
antivated enzyrastivally to yisld the active componnd, or s somapeand which, wpon Tunber

chemion! resction, yleldy the astive compound

IS Prolonged Adnunisteation {prolonged baxizy: Administraion of &

pharmacsutically ssceptable formadation of @ dva 2 for 7 ov more days. Typlosily,.

3%
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profongsd sdmintstration is orat lsast pagywesks, prefivably 28 least s month, snd

{I3R1 Quck dissolving formadation: A pharmscsuticel Tornudative whish npon oval
sdministration may relesse substantially all of the drog selive from the formudation watlin
10 mintes. |

H158]  Relomse formulation (rustainedy, (or “eustained relvosy formulation™) A
formvelation (}‘f’;ﬁt&a&i‘iﬁﬁ&iGﬁiﬁiﬁéﬁ: roduct that, spon sdoinbivation e ssimads, provides for
releasy of the aotive pharmasewtical over an extendad peviid of Gme then provided by
;fmx}‘iiaieg&mtgsis;si“ fhe sams phannmosatival active that rosell B rapid uptakes Stmilar toems
are extendedereisass, profonged-releass, and slow-ralosse. I sll caees, the preparation,

by definition, hes 2 reduced rate of relense of aotive substanse,

IS0 Redesse formulation (delaynd), {or *delayed reloase Swmudation®): Dolaysds
yeloase prodults are modifiedsrelnase, but e st extsodedereluass. They involve the
reloasy of diserete amouni{s) of drug sotve time after drug sdministration, sg. entene-

coated produats, wnd oxbibit o leg time dusing which Hitle or no absorption socurs,

{9161 Releass formdation (controliad), {or “wontrolted relesse fommutation™) A
‘5@?@*&3&1&5:& af pharmacention! praduet that m&y includs both delay ot veleass of
phiarmacsutical active upon administeation and control of releass in the manner described
;
For sustaingd Yelease.
i
(81621 Salt The nowival, basio or suid compound Smed by the vnton of so scid or
an red mﬁcﬁmmﬁ « b o busio radioal, Ussd grnsrally to deseribe amy fonis

sompound ot contalning sn oxideor hydroside fon,

. L B . N . S s L e . S %
SRR Soid orad dosage foeme Fharmaesutise] formuolations desigoad for oral
adminisiation including capsules and tablets,

1

1
{91831 Subjest Baefors to animals, inchoding nuwamals, such se oo baingy

domestiontend animaly, and antonds of commeroial wabas

I8
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¢
LR ‘mimmiwm reoepiory & womponent of the aye channal responsible for

teraction Wziﬁz tm}a:ai_ a ther Kope Quowsd antaponiate, shazonide and other Kawe

shannel i&&ﬁm

JEISE ’N‘i‘si&t* Pharmaceutiond dossge Swm that is praduced by forming 8 vwlume of
A AR g ;ta;zs.um pharmactationd setive and exoipieny Into & dze and shape sultabls 8w

oral adminiatiution.

{85 E‘i‘xmawmsi\ The physislogion] proosss of heat production i the body,
0168 3&3‘@:&}1 o Conventrativn The i dmoling concentration of & drug

seepuired toenart # sproific mstabutic, phistologiond or cmpositionad change in the body

of & tregted human or amimal.

i é’*}{ Trestment: Sny menner inowhich the synysionms of s coaslition, diserdsr o
dizense or other ndication, sve smeliorated oy otherwize banefisiall ¥ &i&enmc

¢

3

RIT Toshreesde Storage Sy of animad and honvan adipose Hasue pringipaily
sonsisting of glycsrol estery of swurated fatty avids.

[U g e mer Taltabaten) A chronic condition & which the pancress makes il orne

inaukin be muw the bate celly have been destroved,

$

13 Brie S SR O 5 woupling protoin: & family atv’miﬁms shat aiimw sxidation s mitochondgs

ooprogesd wsi%;{mﬁ the uvial concomitant phosphorvistion woprodote ATPR,

B

LR \f*w::m*&i fay Hunsan sdipose tissuss principatty fousd hemw e subalaigous
faand mus ck;\ iaver fa the ody.

- BRIEF DESCRIPTION OF THE FIGURES
¥

BT i enn Ay S A

LTS Figare 1 shows UV spectra of the fes Bam hsvoxide and the sodivey and

potessiom salty of dlaroxide in acetunibrile,

b

JEETSE Pimwee 2 shows UV speetrn of the free Borm diasoxide at varying pil

b3
HRETSE) Fig\s 3 shows UV speotea of the e formy dlavonide and sodivgn sod

polsssiom salty of i aeseids iy msthanel.
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FURMRGETHY

e %igzxr tehowe an XeRay Powder Do raation patton for (2} fiee foum
-xiissﬁaéﬁix‘iﬁg,{b% pokasaium falf of dlarscide Bont THE {0} Ivsine salt of Sissoxids fom

PEBR, tgi} sodium salt of dissonide fom seetoniivils.

D178 i‘s ware § shows NMR spoaatva (MR8 solvent; 3 for {a) free form dlaraxide,
b} potnssium it and (o} sedium salt.

YT Figure & shows s X-Ray Powder Diffraction pattern for {10 sodin salt of
diavonide, (Bhaodiom saltof diavoxide sfier sharying inwater, wnd {2} froe fonw

dinsoxids;

000

BI80] B

salt el xi:ﬁwmﬁc {Hottont),

gure ¥ oshows DEC speotis for the fhee form dasoside (opy sead potassinm

HO L

salbaf €§i¢?i&3€"¥@& Shettoml

%

Figwrs 8 shows TOA spenina for the fres form diszoxide (op) aad potasshan

s o gnm @ ghows wy X-Ray Powder Diifaction pattern for {8} potsasiun aaltof
digzasids, m} potansiven salt of dasexnide alier slureying iy toluene, sl {0} potasstum

it ol dissoxide alter sluorving in toluens for 18 davs.

RN Plgre 18 shows an X-Ray Powder Tiffaction pattrn for (1) fres form
disseside, (b choling salt of dissoxide, sad {o0) howunettod bexamethylone disnmonhon

Rt salt of diszo wide:

Ry i?igés;sm §1 shows DSC gpertra for the fren form dazoxide {iors and choline

salt of dissond d s hattomn)

BI85 Pigwre 12 shoves TGA spestrn fur the free o davoxide {top} sud choling

salft of dazaxide (hottem).

RS Figre 13 shows an X-Bay Powdey DN Sraction pattors fr {3} choline saitof
divzexide, (b choline aslt of dlagoxide sfter sharying in dichloromethane for 7 days, and

() choling salt of diszoside afer mvisturs sorption analysis,
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161873 Figare 14 shows NMR speotrs {IHISQO-48 solvent} for (o) free form
disoxide, (b) choline sadl, snd {0 hexongethyt hexansthylone dmpmontan bydronide

sl of dasonide..

VR Migre 13 shows XRPD patierns of (o) free form diazoxide, (b} the produnt of
pitasshon midthoxide b mthanal, and () the praduct of sedium methoxide i methanol.

BI8Y Figzzir&s 1 shows XRPD pattemys of (a) polymurphic Form & of the cholingsalt
-'aci?‘:si%ias:s;s:;xiﬁ,{z;;{b} a mixtureof polynioupdc forms & and B of thy chaline saltef

dtazoxids, snd () the pelymorphic Fong B of the choline salt of diazexide

I8G] Figore 17 shows the KMR sperdrs (OMEBO-AS solvent) for (1) pobomphic

Form & of the choline salt of diezoxide, and () polymorphic Foom B ofthe choline salt

of tissoxide.

ety Flgure 18 shows XRPD patterns of {2 polymorphic Form A of the potassiam

st of Hasoxide, (5) pelymorphic Form B of the potsssiur silt of dissoxide, s {83

polymorphic Form Uof the potassium sadt of dlazoxide,

81983 Figwre 19 shows XRPD patierns of () polvmorphic Form D of the potassium

aalt of diizoxide, () polimnorphie Form ¥ of the potsssiun salt of &

polymondic Borw ?’s;)f" e potassium salt of davoxide, and (@) polymorphic Farm Gof

the potaseiven salt of diszexide.
JERE Figure 30 shows the D8O spestrs of diazoxide choline salt Ferm AL
81841 Flgore 31 shosws the DR speatra of dlavoxide choline salt Fom B

NS Flgure 33 provides syatolic blood proseure (SBP) and disstolic blood pressurs
{0RF) for Praglveeny Oral Suspersion {(Proglyoere) st THazoxids Chaedine Controlled-
Releass Tablets (DCORT) 2t various dmes following dose adwdnistration tmeans 8B

3

0I96]  Pigure

23, provides pulse vate for Broglyosn Orsl Buspension (Froglyoen)

&

atid Digroxids Chobing Controllad-Keloane Tablaty (DOURTY at vavivos tmes litwing

dosy administration (meantSEMY,
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Hiwn i*igurs 24 provides wmsdn ,{;‘:}ESSRTE& Siarptide (81 voncentrations sfler g 300

mg doseaf ei azonide {Hoear coordinates)

R Fioure 3% provides mean plasma dizzaxide (481011 voncentrations siter a 304

g duse of diasoxide {esmilug coordinutex).

Bl Loy Flanurg 28 provides simudations 1o stesdy-atige of anve datly doaing with 200
» Y PRETA
g dazaxida

+

{ DETAILED DESCRIPTION OF THE INVENTHMN

Tz The presont fnvention provides salis of compounds of Formulas T+ VI and
wmethode b %%zcir })re\g;z«;mﬁ?m. Salsof mmpmmm ot F—am‘mi se b IV may be ;3?@@:&*:@&

'f"o‘

\@ti U c or guaternary ampnoniur miniety. I such salty, the nﬁwyﬁm‘i&i\ nt
Formudas E%*" exist in thelr anlonic form. Parthermore, 11 bas heon discoversd that the
seloption of s \z.eagivgmt for the preparation of these selis plays an img}mmni vole msall

formsiion, Mw devonbed hessin 18 the Rlure 10 obtain o sl of dipedde from an alkali

f.u

stotal alkoxinh using the methed dosoribed 3o WL, Rab No, 2,886,873,

i
faraiy f}{imﬁﬁiﬁ;«,xzéﬁ» of Formulae ¥V~ VHI e form both anons sad sations, and thus

snlis van be pmpmc{i using @ viptety of pounter tons, inchading botheanions and cationy.

Caviagwed ,t;__&,« ~mupgs unds of Formralas Voo VI c be Tormed s s amine 3 group, and

al the \"-t:;?.i?miy{ guwp, Vhe fit«mizatim of salts based on wmg‘mmﬁs of &mmﬁg‘m Ve Wil

van b dong e varisty of solvents, profovably ovgando sobeents,
:

el As égms&@% hapedn, twe pelynorphis forms (Lo, Forms A and B) of the
chintine sait ofidiszonide have busy identified, In summary, both Forme A sad B ars
snbpvdeouy s:;‘:gstaia‘- of digeoxide choline sslf. Diasoxide gholing sall Foom & can be
forowad using fmi cotling provedures s provided herein, whereas ahyw gooling

_:;:srmf:éu;ras gzmcr:zi} v fvor fi:smmmn of Formn B, Slorry studies shows thet Borm &

g 1o e houwnd by theory, the Soery stlies

&~

m@i»&?\i that ¥ m’m 8 of dinroxide choline salt is the h\mad:mammﬂi‘v oo stable foomy,
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{8203] ii%:;gwdiﬁg the potassium salt of diszmide, seven palymornphic Sros bave

beew »i{ﬁt\i:&iﬁé{i {Le, Formy &G DHazoxdde potiasiom salt Fomay {q 2, and Fwers
cobuarved b mmdﬁm‘ sobvent a hershydvate, sad s dioxans solvent, rospeetively.

Forme A, B, B, aad € werd sot commonly obsorved duning sorceping, and slomimad

anabysis sy gg‘,ms that Forms &, B, B and O vty be midginres, vve residual solvent

prexent, wndior not be g polasshon sel, at loast in part. Without wishing to be bound by

thoory, shury stodies suggest thet Form B ia the thermedynamically moat steble

palymorph of the dlspoxide potassiom salt polymorpghe.

{H384] Further provided sre pharmscentical formulations of partioular Karschanned

openers of salts of sompounds of Formulue T VU thet when administered to subjscte

achitove a’sg}'\!&i eharsacedyngsmiy, pharmaoskinetiv, therspsotin phosislagic ai and
mstabolic coteomes, Ve further provided s pharmacsutioal formulations, methods of
adrn mmmtwn s dosing of particular K chonned openers selectad from salte ofthe

contpounds defined by Fornwslae T VI that achisve hmmpmimve}:xgi‘amm& whife

3 v < ﬁ‘ o < SN e .
reducing the insidense of advetsc e

sy n gxammﬁ ar, pharsmaceutical Rormrolstions selectsd Som salis of Sovnpounds

detfined by Pormalve - VI snd formutated fr oval administration exlibit sdvantageous.

propestics Sncluding: facilitating constateney of absorption, phasnasokinetis sud

sharrscodyvnantic responses soross treated patiendy, contributing 1o patient compliznge

and iroproving the safety profile of the produst, sudh 88 by redueing the frequency of

serduy dverds elfscts, Methisid of treatmant of metbolis and other dseasss of luemang

and andmals E}y’ selministaring the formulstions ey alen provided,

Rt e\a shorwn badow, dasside and derivigives therent tan sxist 8y proton
fEomens, §~‘::pémi tmutemeny ave tsomery that differ from sach other anly in the locstion
of & Bydrogen stom and a double bond. The hydivgan wons and dooble berst swiich
fonaons i*&ﬂwwm #oarion i 3:&& & mwmxsmm\ such sty snanpde No Thus, when
the sebstinient oo the nitrogen i hydregss, the Bee soneric shamical sivhotures may be

et inke m‘:han?c&bhn
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H
§ = 4 Y,
S g N S
{:} {) 340

{ozen

formalations include sabts of any of the compounds within Formulae I 1o VIL

The pa tradar Kaore chsnngl oponas that can be used in the fuvention

Exemplicy odnipounds which have been previonsly reportad sbde dlazoside, BRDE
B2, BEDEZ 73, NNG14 and BPDZ 184 {sex, for example, Schow gt ol, Beorg Mad

Chene, 13, 191155 (0055, Tompound BPDF 154 alve s an sffective Ko channs

aotvaier in gitients with hypstinsulinim and is pationty with pancreatic insulinoma, The

synthesis of BPDE sompound is provided n Cosgrave et al, & Ol Badocrinel Metab,,
BT, $880-4RER (0TY.

08

roloase angd mw sod soltvity I visoular woooth musele Hsste izaw bovn provionsty

Chsnnel openers demonsteaiing dhcreased sotivigy v the fnhibition of insulin

repurted and mciuda analngs of dinzoside such ay, for exaniple, Ssopropyiamingds
§haxy&§-€&\39 dobensathindiawine 11 -deads, (o seleative K.:\“s’: Ee‘giﬁi channel
S1, 18961000 {32

diavexides {sm for sxample, Ouetdrscpe ot al, Bl Chesr, 383, 1758-1788 Tg'}:ﬁ%;i;?,}}e
4

STRISE 5o Qaﬁ.ﬂnw‘m-ﬁi' al., Dtaberas, 3, srud 2-albyd subatitoted

The Sealkyt subetitied dinsosides penerally do not fhnction o waditional potsssium

chanel activators, but instead show potendial as U7 Blockers.

FHEAL Other disngoside amdogs whith hava been m‘ﬂvimz&iv seportad inchade
deseribod to Schow b all, Meore Med Chemn., 13, IHI-188 {2005, sve shown below,
M
8] . . Py
RETSe e
; N TN
¢ {é 3

8RS and B e

&) H, O, NHOHICH ),

¥ OFy H, NHUCHCH .
3 I ﬂﬁf’ﬁx(ﬁi‘i«%?’i{{
) H, O3 piHeyeiobutyl
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SN G camdk "y . LN N S P e . s .. s .
mahy Dissoxide snalogs having different alky! substituunty ot the 3 position of the
smolesuis {;-iiezmm‘d as R shows below) ure described o Bortoline ot ol Recsprony and

Channels, 1, J.,f:‘w-?'fg (L8R

: B RCand R arer ) aChM, HL OO
8 HHCH, B oG, 0L
: B M H O K3 niyHy, OLH
? 3 3 g‘} {’3{:-,},{;& ,“‘1 P;
£ CHCH,CL H, «rrg 22: 59
t g?.nt He, B0 Hn\i‘i o8

g
B aQH B B OHCLH
§@'i§i§ i1 ?&,@w channe! sotivity of * salts wf the conipotnds of Forreulse T VI snd

related compounds wan be mersured by membrane potential stadies v desoribed in Seho

stal. ,Qmws: A Chem s 13 P46 188 {20055 and Dabrowsld, o 8l Dindedes, §1, 38§€S-

FOUS (2008 }

L bt M%@sﬁ;ﬁmne st of the inhitition of &b uaowwsﬁamu& siad msulin relense Som

STOs oolivts g% covribind di Sohow st al, Sloorg. Med Chery, 13, 1914158 (2008 The

. ¥ % % S S - o
ahility of thxmﬁ qr Kt Shanoel openery fo frhibit velease of insadin o novbated rat

TRty islats pan he poritrmied aw desiriboed by Opedvangs ot &, Biol Tham, 383,
1780-1 768 (2002}

N 3 o 3 R Cas X R e 5.
ting K Aosivation of retombinant Kery chantels by By chiaes psinties canbe
¥
sxamined by monitoring wmacroesegic arrents of instdenat mem nhrane patchug frowm

Nenopis vosyies co-expraesing Kird. 2 and sither SURY, SURIA v SURZR. BUR

b

sxprossing membranss can be prepared by konown methode, Seey oy expople, Dabeewshi

atad, '@i‘&i‘mﬂ:m 81, 1R96- 1006 BN
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214 Eé‘ggéi;;g sxpsriments oan be veed fo detsrmine the ability of B e chanaed

SPRIREY W %m 3

EMBO I 17, 55383

HURL, BURZA and SURB. See, for sxample, Schwanstecher ot 1l
ERARE NS

OIS ?f‘ﬁpﬁmiﬁm of SURT and SURZA chimorss, se dseeribed by Babunko et al.,

allows oy wmg&wmn of p}mm@wsmgm g}:\*fzkx {§ = saﬁmﬁyi sangitivity and

SUR3NS i\*?{} 3 potassium channels, See Babanko ot &l & Biok C‘%’w‘m
{20003 The cloning of & sulfonyhures Lw{,;:mx and an fnwsedly reutsf}fmg B »,h yel x
deseribed by Iseenoto ot vl 3 Biol, Cham, 371 G, 2432124304 (1308%; D'haban ot
al, PNAR, DGR 1218212 1E7 {1089,

iR 0 §}§ ferences betwoen the human SURY snd human SURR gones see desribad
clegion! Roview, TR(IRIET248 (1998)

and shown &mﬂiamgt voan #f al., Phys

2T “Hae” sad Mhalogen” referto oll halogens, that is, dhlors (O3, Haoro {F),
beomes (B}, o iwbe {01

¥
IR Hhwdroanyd™ aed hvdroxny™ refer fo the grenp -OH,

238 “Substituted oy refis fo the group ~OR™, whers R™ o be atkyl,

substiteted shod, acyl, snbstinsted aoyd, aryl, substitutad aryl, heterosryl, substituted

Heteroaryl, arstiyl, substitated aralkyl, eyeloatlyd, substinued sycleatyl, heterooyolyd, or

substituted Betevpowahyd

H230] “Bubethuted thioh™ refery to fhe group ~S8™ whers B si be atfovt
ubst \ BIOUR

subadituted sk ‘fi‘_* sy, substinged acyl, avel, substitated wrvi, hoteraseyd, substitatad

hasterparyl, arallol, substituted aralkyl, oyvctoatiyl, substitnted svelesiol, heterooyelyt, oy
‘subatitoted §e torpeyaly 4

i
0223 CAlkyt” vefers 1o an alkave-derived radical containing from 1 o 16, preferably
e 6, sors §3fe§§sr§§:§§v 14, et smove prefesaily 12, sorbon stoms. Adkyl includss.
strafght chatn alkyl, branshed sikyl and syeloalkyd, stich ay msthyd, ethyd, prapvl,
isopropv, butl, thubyl, and the Bke. The sl group cun be sttachad ot any avaiiable

puee b praduce & stalile compound. sliovions” {s a-divalant alkvl
122 LR
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0233 A Usubstituted alket” i an alkyl grovp independently substitited with Loy
i\

IO, 88 L3 or 3o groups or substituents sach ax hudo, hydrony, splionatly: subatitated
allxy, sptionaily substituted aliovithio, sllopisalfnyl, allovisulfond, optionally
substititod andus optionally sulbsstituted amide, niding, wrea optionally sebetinded with
sllevl, aninosaifonyt optionally Nemono ar N N-dibsubatitnted with allogd,
e:éi{’yimifmyiwaiﬁa; sarboxyl, hetereoyele, substituted heterpoyele, st vyans, thiol
sulfonylamine or the Hhe sttached al any aveilabls point to produse 3 stable compaund.
o particular, “Suoro substitted® vofart to subatitution Byl or morgasg, L 3ol
Hlucrine atoms, “Opiionally Huoes subsittuted” memns that substitedion, i present, i3
fluoro. The ttaw Yoptionatiy sebstituted” ss vesd horsln wsans thiat subatitation may, b

nendd mot, b prasent
03231 “Lower atkyl™ refers o sn alkyl grovp having 1-6 sarbon stoms.

;.
SHI24] A Msubshinted laver alkyl” 1s o Jower syl which iv subatiated with 1 or
O, s ih’};, S gmu;}s or sttbatitoons, 9o definud above, attached at gy e sailahle

‘ - .
pant 1o prod 0 stable compound,

0338} “{:i\ eloalioyl” refors to seturated or wasahusted, non-aromatie monacyelieg

yelie carbon ving systseas of 3-8, move preferably 3-8, sing wonders par

piag, sl as &

39§Q§g§\}ﬂv} ayclopentyd, syvioheryl, &éa&n&ﬂ;‘ﬁ and the b

g divalent oye olealiopl.

{336 ‘*E&_{;&sﬁmteﬁ; evoloatiyt™ vedeny s saturted o wnssivrated, novaromatic
musvelic, bieyehic or trioyeHe sarbon viug systans of 3-8, move proferally 3-8, ving

snorlises por ving, wush ss oyclopropyd & syolupestyl, &

syolohenyd, schinantyl, snd the like
tulspandently substitited With 1 or more, w8y 1 2000 3, groups ovsubstibents sech &
Thalo, hydroxy, opticnally subrtitured stkoxy, optionaily sobstitoiad aikyithio,

sllovieut el sikylsalfond, optionaily sehetituted amine, optivnally substituled amide,
arviding, wes ;»:}g}t‘i.c:ma&y substituted with atkyd, aninos sulfond optionally Nowone- or
PN substituted with stierd, alfovisulfornvirnine, carboxsd, hetoronyele, substinted
Heteragyaly, vitve, wyano, thivk sultorelsndne or the i;im attached at any avnilside poing

o produes a slalle sompound,
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