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Be ETP. ey

J AND POWER OF ATTORNEY FOR UNITED STATES PATENT APPLICATION

Original O Supplemental Ol Substitute

As a below named inventor, | hereby declare that:

My residence, post office address and citizenship are as stated below hext to my name, and

| believe | am the original, first and scle Inventor (if only one nameis listed below) or an original, first
andjoint inventor (if more than one name Is Hsted below) of the subject matter whichis claimed and for
which a United Slates patent ls sought on the Invention entitled

Neuroendocrine tumor treatment >

the specification of which:

i|is attached herete,

o was filed on as Application No.
(day/month/year}

and,if this box (01) contains an *

O | was amanded on .
(day/monti/year)

E was filed as Patent Cooperation Treaty international Application No.
PCT/EP2006/068656 on 20.11.2006

(day/monthyear)

and,if this box (11) contains an *

0D entered the national slage in the United States and was accorded Application No.

and,if this box (1) contains an *

0 was amended, subsequent to entry into the national stage, on .
. {day/manth/year}

| hereby state that | have reviewed and understand the contents of the above-identified specification,
including the clalms, as amended by any amendment(s} specifically referred to above and,if this
application was filed as a Patent Cooperation Treaty Intemational application, by any amendments
made during the international stage {Including any made under Patent Cooperation Treaty Rute 91,
Articie 19 and Article 34).

| acknowledge my duty to disclose information which is material to patentability as defined in 37 C.F.R.
1.56, Including, for continuationin-part applications, material information which became availabie
between the filing date of the prior application and the national ar Patent Cooperation Treaty
international filing date of the continuation-fn-part application.
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| hereby claim the benefit under 35 U.S.C. 119(a)-(d) or (7) or 365{b) of any foreign application(s) for
patent, inventor's certificate or plant breeder's right certificate listed below and under 35 U.S.C. 365{a)
of any Patent Cooperation Treaty international application(s) designating at least one country other
than the United States listed below and have also jisted below any foreign application(s) far patent,
inventor's certificate or plant breeder's night certificate and Patent Cooperation Treaty Intemational
application(s) designating at least one country other than the United States for the same subject matter
and having a filing date before that of the application the pricrity of which is claimed for that subjectmatter:

COUNTRY/REGION APPLICATION No. FILING DATE PRIORITY CLAIMED
OR P.G.T. : . (day/month/year)

Great Britain 0523658.3 21.11.2005 Hl Yes O No

Great Britaln — 0601082.1 19.01.2006 El Yes O No
Great Britain 0602747.8 10.02.2006 El Yes O No

Great Britain 0607942.0 — 21.04.2006 fl Yes O No

GreatBritain 0609272.0 10.05.2006 Tf) Yes O No

Great Britain 0609912.1 18.05.2006 Hl Yes O No

European Procedure 06120660.3 14.09.2006 El Yes O No

| hereby claim the benefit under 35 U.S.C. 119{e) of any United States provisional application(s) listed
below:

APPLICATION NO. FILING DATE
day/month/year

! hereby claim the benefit under 35 U.S.C. 120 of any United States application(s} listed below and
under 36 U.S.C. 365(c) of any Patent Cooperation Treaty international application(s} designating the
United States listed balow:

United States United States Status (Pending, International
Application No. Filing Date Abandoned or U.S. Application Na. and Filing Date

{(day/month/year) Patent No. day/month/year 
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| hereby appoint all of the registered practitoners associated with Customer No. 001095, respactivaty
and indWidually, as my attomeys and agents, with full power of substitution and revocation, to
prosecute this application and to transactall business in the Patent and Trademark Office connected
therewith.

lf this box (0) contains an x H, | hereby authorize the registered practitioners associated with
Customer No. 001095 and any others acting on my behalt to take any action relating to this application
based on communications from Corporate Intellactual Property of Novartis Intemational AG, Basle,
Switzerland, or an affiliate thereof cr a succassor thereto, without direct communication from ma.

Please send all correspondence relating to this apptication to the address associated with Customer
No. 001085.

I hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be inie; and further that these statements were made
with the knowledge that wilitul false statements and the like so made are punishable by fine or
imprisonment, or both, under 18 U.S.C. 1001 and that such wilHul false statements may jeopardize the
validity of the application or any patantissuing thereon.

 

Full name of sole

 
 

or first joint inventor Peter Wayne MARKS

Inventor's signature eoas etfh. m4 Data - A Zé HE
4 {day/rnonth‘/year)

Residence Woodbridge, CT 06525-1913, US

Citizenship , USA

Post Office Address 145 Rimmon Read
Woodbridge, CT 06525-1913
us 

Full name of second

joint inventor,If any David LEBWOHL

Inventor's signature Abtrel Lebel). Date Ze BEC 200fer
{day/month/year)

Residence Madison, New Jersey 07940 US

Citizenship USA

. Post Office Address 66 Pomeroy Road
Madison, Now Jersey 07640us 

IMPORTANT: Befora this declaration is signed, the patent application (the specification, the claims
and this declaration) must be read and understood by each person signingit, and no changes may be
madein the application after this declaration has been signed.
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FILING BY “EXPRESS MAIL” UNDER 37 CFR LID

Express Mail Label Number Date of Deposit 
 

 
 

 
    

Form PTO-1390-MOD
(REV 10-96) U.S. Deparment of Commerce Patent and Trademark Office ATTORNEY’S DOCKET NUMBER

34678-US-PCT
U.S. APPLICATION NO. urknown, see 37 CFR 4.5)

  

  TRANSMITTAL LETTER TO THE UNITED STATES
DESIGNATED/ELECTED OFFICE (DO/EO/US)

CONCERNING A FILING UNDER 35 U.S.C.371
INTERNATIONAL APPLICATION NO. INTERNATIONALFILING DATE|PRIORITY DATE CLAIMED
PCT/EP2006/068656 20 November 2006 (20.11.06) 21 November 2005 (21.11.05)
TITLE OF INVENTION

NEUROENDOCRINE TUMOR TREATMENT USING MTORINHIBITORS
APPLICANT(S) FOR DO/EO/US
MARKSET AL.

 
  

 
 

 
  

    
  

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

This is a FIRST submissionof items concerning a filing under 35 U.S.C. 371.
This is a SECOND or SUBSEQUENTsubmission of items concerning a filing under 35 U.S.C. 371,
This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay
examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b} and PCT Articles 22 and 39(1).
A proper Demand forInternational Preliminary Examination was made by the 19th month from the earliest claimed prioritydate.

A copy of the International Application as filed (85 U.S.C. 371(c}{2))
a. LJ is transmitted herewith (required only if not transmitted by the International Bureau).
b. has been transmitted by the International Bureau. (See Form PCT/IB/308)
c. L] isnot required, as the application wasfiled in the United States Receiving Office (RO/US).
A translation of the International Application into English (35 U.S.C. 371(c)(2)).
Amendmentsto the claims of the International Application under PCT Article 19 (35 U.S.C.371 (c)(3)).
a. (1$are transmitted herewith {required only if not transmitted by the International Bureau).
b. CL] have been transmitted by the International Bureau.
c. C1 have not been made: however, the time limit for making such amendments has NOT expired,
d. have not been made and will not be made.

A translation of the amendmentsto the claims under PCT Arlicile 19 (35 U.S.C. 374 (c)(3)).
An executed Declaration and Powerof Attorney (original or copy) (35 U.S.C. 371(c)(4)).
A translation of the annexesto the Internationa! Preliminary Examination Repon under PCT Article 36 (35 U.S.C,371 (c)(5)).

HO&OOO
OBI

Items 11. to 16. below concern document(s) or information included.

11. EJ An Information Disclosure Statement under 37 CFR 1.97 and 1.99.

12. [1 Anassignment document jor recording. A separate cover sheet in compliance with 37 CFR 3.29 and 3.31is included.

13. —] A FIRSTpreliminary amendment.
(1 ASECOND or SUBSEQUENTpreliminary amendment.

14. EJ An Application Data Sheet under 37 CFR 1.76.

15. [] A substitute specification.

16. L) A change of powerof attorney and/or addressletter.

17. LJ A computer-readable form of the sequencelisting in accordance with PCT Rule 13ter.2 and 37 CFR 1.821-1.925.

18. [1 A second copy of the published International Application under 35 U.S.C. 154(d){4),

19. [] Asecond copy of the English language translation ofthe International application under 35 U.S.C, 154(d}(4).
20. (] Otheritemsor information:
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ATTORNEY'S DOCKET NUMBER
34678-US-PCT

CALCULATIONS errouseONLY

TOTAL OF 21, 22 AND 23= $ 930 po
Additional fee for specification and drawingsfiled in paper over 100 sheets (excluding sequencelisting or computer
program listing filed in an electronic medium). The fee is $260 for each additional 50 sheets of paperor fractionthereof.

Total Sheets Extra sheets Numberof each additional 50 or fraction RATE
thereof (round up to a whole number)

x $ 26040-100=|]0 50 =

Surcharge of $130 for furnishing the oath of dectaration [ater than L130
months from ihe earliest claimed priority date (37 CFR 1.492(e)).

Ld
[$s

 
INTERNATIONAL APPLICATION NO.
PCT/EP2006/068656

21. [4] Basic national fee... 2...ccccece eee ee eee $310

U.S. APPLICATION NO. Gf known, see 37 CFR 1.5)

The following fees are submitted:    
  
    
 
 

  22. Examination Fee

LJ If Internationa! preliminary examination report was prepared by USPTO
and all claims satisfy provisions of PCT Article 39(13-(4)............... $  
  hd All other situations, . 2.0.0...eceeee cee eens

 
 

23. Search fee

CI If Search fee (37 CFR 1.445{a)(2)) has been paid on the international
application to the USPTOasan International Searching Authority... ... .

[4] If International Search Report was prepared and provided to the Office. .. $410
LJ All other situations... 2... ccc cee cence eee c ee eeeeuee $

  

  
 
 

 
 
 
 

 
    

   

 
CLAIMS

Total claims  
  

 
 

filed (Note 37 CFR 1.9, 1.27, 1.28).

 

 
Processing fee of $130 for furnishing the English translation later than [|] 30 months from the
earliest claimed priority date (87 CFR 1.49211). +

TOTAL NATIONALFEE =|$ 1,770
Feefor recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per propert +

TOTAL FEES ENCLOSED =

 

  
 
 
      

 
 

  
  Amount to

be: refunded

  
  

  
 

 

  a, (2) Acheack in the amountof $ to cover the above fees is enclosed.

b. EJ Please charge Deposit Account No. 19-0134 in the nameof Novartis in the amount of $1,770 to caver the above fees. A
duplicate copy of this form is enclosed.

Cc. The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpaymentto
Deposit Account No. 19-0134 in the name of Novartis.  NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 1.137(a)}

or (b)) must be filed and granted to restore the application to pending status.  
  Sendall correspondence to the address associated with

     
 

  
  
   

 

Customer No. 001095, which is currently: d

Gregoary/@. ghton
Novartis Pharmaceuticals Corp. Attorney for Applicants
Patents Pharma Reg. No. 47,666
One Health Plaza, Building 104 (862) 778-2614  

 East Hanover, NJ 07936-1080

 
Page 2 cf 2
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FILING BY “EXPRESS MAIL” UNDER 37 CFR LID

Express Mail Label Number Date of Deposit 
 

 
 

 
    

Form PTO-1390-MOD
(REV 10-96) U.S. Deparment of Commerce Patent and Trademark Office ATTORNEY’S DOCKET NUMBER

34678-US-PCT
U.S. APPLICATION NO. urknown, see 37 CFR 4.5)

  

  TRANSMITTAL LETTER TO THE UNITED STATES
DESIGNATED/ELECTED OFFICE (DO/EO/US)

CONCERNING A FILING UNDER 35 U.S.C.371
INTERNATIONAL APPLICATION NO. INTERNATIONALFILING DATE|PRIORITY DATE CLAIMED
PCT/EP2006/068656 20 November 2006 (20.11.06) 21 November 2005 (21.11.05)
TITLE OF INVENTION

NEUROENDOCRINE TUMOR TREATMENT USING MTORINHIBITORS
APPLICANT(S) FOR DO/EO/US
MARKSET AL.

 
  

 
 

 
  

    
  

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

This is a FIRST submissionof items concerning a filing under 35 U.S.C. 371.
This is a SECOND or SUBSEQUENTsubmission of items concerning a filing under 35 U.S.C. 371,
This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay
examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b} and PCT Articles 22 and 39(1).
A proper Demand forInternational Preliminary Examination was made by the 19th month from the earliest claimed prioritydate.

A copy of the International Application as filed (85 U.S.C. 371(c}{2))
a. LJ is transmitted herewith (required only if not transmitted by the International Bureau).
b. has been transmitted by the International Bureau. (See Form PCT/IB/308)
c. L] isnot required, as the application wasfiled in the United States Receiving Office (RO/US).
A translation of the International Application into English (35 U.S.C. 371(c)(2)).
Amendmentsto the claims of the International Application under PCT Article 19 (35 U.S.C.371 (c)(3)).
a. (1$are transmitted herewith {required only if not transmitted by the International Bureau).
b. CL] have been transmitted by the International Bureau.
c. C1 have not been made: however, the time limit for making such amendments has NOT expired,
d. have not been made and will not be made.

A translation of the amendmentsto the claims under PCT Arlicile 19 (35 U.S.C. 374 (c)(3)).
An executed Declaration and Powerof Attorney (original or copy) (35 U.S.C. 371(c)(4)).
A translation of the annexesto the Internationa! Preliminary Examination Repon under PCT Article 36 (35 U.S.C,371 (c)(5)).

HO&OOO
OBI

Items 11. to 16. below concern document(s) or information included.

11. EJ An Information Disclosure Statement under 37 CFR 1.97 and 1.99.

12. [1 Anassignment document jor recording. A separate cover sheet in compliance with 37 CFR 3.29 and 3.31is included.

13. —] A FIRSTpreliminary amendment.
(1 ASECOND or SUBSEQUENTpreliminary amendment.

14. EJ An Application Data Sheet under 37 CFR 1.76.

15. [] A substitute specification.

16. L) A change of powerof attorney and/or addressletter.

17. LJ A computer-readable form of the sequencelisting in accordance with PCT Rule 13ter.2 and 37 CFR 1.821-1.925.

18. [1 A second copy of the published International Application under 35 U.S.C. 154(d){4),

19. [] Asecond copy of the English language translation ofthe International application under 35 U.S.C, 154(d}(4).
20. (] Otheritemsor information:
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ATTORNEY'S DOCKET NUMBER
34678-US-PCT

CALCULATIONS errouseONLY

TOTAL OF 21, 22 AND 23= $ 930 po
Additional fee for specification and drawingsfiled in paper over 100 sheets (excluding sequencelisting or computer
program listing filed in an electronic medium). The fee is $260 for each additional 50 sheets of paperor fractionthereof.

Total Sheets Extra sheets Numberof each additional 50 or fraction RATE
thereof (round up to a whole number)

x $ 26040-100=|]0 50 =

Surcharge of $130 for furnishing the oath of dectaration [ater than L130
months from ihe earliest claimed priority date (37 CFR 1.492(e)).

Ld
[$s

 
INTERNATIONAL APPLICATION NO.
PCT/EP2006/068656

21. [4] Basic national fee... 2...ccccece eee ee eee $310

U.S. APPLICATION NO. Gf known, see 37 CFR 1.5)

The following fees are submitted:    
  
    
 
 

  22. Examination Fee

LJ If Internationa! preliminary examination report was prepared by USPTO
and all claims satisfy provisions of PCT Article 39(13-(4)............... $  
  hd All other situations, . 2.0.0...eceeee cee eens

 
 

23. Search fee

CI If Search fee (37 CFR 1.445{a)(2)) has been paid on the international
application to the USPTOasan International Searching Authority... ... .

[4] If International Search Report was prepared and provided to the Office. .. $410
LJ All other situations... 2... ccc cee cence eee c ee eeeeuee $

  

  
 
 

 
 
 
 

 
    

   

 
CLAIMS

Total claims  
  

 
 

filed (Note 37 CFR 1.9, 1.27, 1.28).

 

 
Processing fee of $130 for furnishing the English translation later than [|] 30 months from the
earliest claimed priority date (87 CFR 1.49211). +

TOTAL NATIONALFEE =|$ 1,770
Feefor recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per propert +

TOTAL FEES ENCLOSED =

 

  
 
 
      

 
 

  
  Amount to

be: refunded

  
  

  
 

 

  a, (2) Acheack in the amountof $ to cover the above fees is enclosed.

b. EJ Please charge Deposit Account No. 19-0134 in the nameof Novartis in the amount of $1,770 to caver the above fees. A
duplicate copy of this form is enclosed.

Cc. The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpaymentto
Deposit Account No. 19-0134 in the name of Novartis.  NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 1.137(a)}

or (b)) must be filed and granted to restore the application to pending status.  
  Sendall correspondence to the address associated with

     
 

  
  
   

 

Customer No. 001095, which is currently: d

Gregoary/@. ghton
Novartis Pharmaceuticals Corp. Attorney for Applicants
Patents Pharma Reg. No. 47,666
One Health Plaza, Building 104 (862) 778-2614  

 East Hanover, NJ 07936-1080
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CASE 34678-US-PCT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF

MARKSET AL.

INTERNATIONAL APPLICATION NO: PCT/EP2006/068656

FILED: 20 NOVEMBER 2006

U.S. APPLICATION NO: Not yet known

35 USC §371 DATE: Herewith

FOR: NEUROENDOCRINE TUMOR TREATMENT USING MTOR
INHIBITORS

MS: Amendment

Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT 

Sir:

This paperis being filed within three months of the date of entry of the national stage as
set forth in 37 C.F.R. §1.491 of the international application. Therefore, no fees are required. If
a fee is deemedto be required, the Commissioneris hereby authorized to charge such fee to
Deposit Account No. 19-0134.

In accordance with 37 C.F.R. §1.56, applicants wish to calf the Examiner's attention to

the referencescited on the attached form(s) PTO-1449.

The listed references werecited in the international stage search report. Since these

references are of recordin the instant PCT application PCT/EP2006/068656, copies are not
enclosed herewith.
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The Examineris requested to consider the foregoing information in relation to this

application and indicate that each reference was considered by returning a copyof the initialed
PTO 1449 form(s}.

Novartis Pharmaceuticals Corp.
Patents Pharma

One Health Plaza, Building 104
East Hanover, NJ 07936-1080
(B62) 778-2614

Date:

Respectfully submitted,

Gregéry & Houghton
Attorney for Applicants
Reg. No. 47,666
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PCT WORLD INTELLECTUAL PROPERTY ORGANIZATIONIntemational Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

 (51) International Patent Classification§: (11) International Publication Number: WO 97/47317
A6IK 38/31 .

(43) International Publication Date: 18 December 1997 (18.12.97}

(21) International Application Number: PCT/EP97/03036|(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,

(22) International Filing Date: 11 June 1997 (11.06.97) GH, HU,IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, L¥, MD, MG, MK, MN, MW, MX, NO, NZ,
PL, PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, TT,

(30) Priority Data: UA, UG, U5, DZ, VN, YU, ZW, ARIPO patent (GH, KE,
9612171.0 1 June 1996 (11.06.96) GB LS, MW, SD, SZ, UG, ZW}, Eurasian patent (AM, AZ, BY,
9619310,7 16 September 1996 (16.09.96) GB KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, CH,

DE, DK, ES, Fi, FR, GB, GR, JE, IT, LU, MC, NL, PT,
SE}, OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML,

(71) Applicant (for af! designated States except US}: NOVARTIS MR, NE, §N, TD, TG).
AG [CH/CH]; Schwarzwaldallee 215, CH-4058 Basel (CH).

(72) Inventor; and Published
(75) Inventor/Applicant (for US only: WECKBECKER, Gisbert With international search report.

[DE/CH}]; Loeliring 31, CH-4105 Biel-Benken (CH).

 
(74) Agent: ROTH, Bemhard, M.: Novartis AG, Palent- und

Markenabteilung, Klybeckstrasse 14], CH-4002 Basel (CH),

 
(54) Title: COMBINATION OF A SOMATOSTATIN ANALOGUE AND A RAPAMYCIN

(37) Abstract

A combination of a compound of the somatostatin class and a rapamycin macrolide is useful for the prevention or treatment of cell
hyperproliferation.
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FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing intemational applications under the PCT.
Albania
Armenia
Austria
Australia
Azerbaijan.
Bosnia and Herecgoving
Barbados
Belgeum
Burkina Paso
Aulgaria
Benin
Brazil
Belarus
Canada
Central African Republic
Conga
Switeerland
Coxe d'Ivoire
Cameroon
China
Cube
Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
CN
GR
HU
[E
IL
Is
IT
JP
KE
KG
KP

Spain
Finland
France
Gabon
United Kingdom
Georgia
Ghana
Guinea
Greece
Hungary
Ireland
Larael
iceland
ftaly
Japan
Kenya
Kyrgyzstan
Democratic People's
Republic of Korea
Republic of Korea
Kazakstan
Saint Lucia
Lipchtenstem
Sti Lanka
Liberia

L5
LT
Lu
L¥
MC
MoD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
rT
RO
RL
sD
SE

Lesotho
Lithuania
Luxembourg
Latvia
Monaco
Republic of Moklova
Madagascar
The former Yugosley
Republic of Macedonia
Mali
Mongolia
Mauritania
Malawi
Mexico
Niger
Netherlands
Norway
New Zealand
Poland
Portugal
Romania
Rugsian Federation
Sudan
Sweden
Singapore

SI
SK
SN
SZ
TD
TG
TI
TM
TR
TT
VA
uG
US
UZ
¥N
YU
zw

Slovenia
Slovakia
Senegal
Swaziland
Chad
Togo
Tajikistan
Turkmenistan
Turkey
Trinidad and Tobago
Ukraine
Uganda
United States of America
Uzbekistan
Viet Nam
Yugoslavia
Zimbabwe 
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WO 97/4737 PCT/EP97/03036

COMBINATIO F OMATO IN ANALOGUE AND A RAPAMYCI

The present invention relates to a pharmaceutical combination andits use in the

treatment of disorders associated with excess benign and malignant cell proliferation, e.g.

tumors or intirnal celi proliferation.

There is a continuing need for the development of drugs having increased

effectiveness in inhibiting or slowing down undesired cell proliferation, particularly in the

cancer field and in vasculopathies.

Accordingly, there is provided a pharmaceutical combination compnsing 4

compound of the somatostatin class, and a rapamycin macrolide.

The somatostatin class is a known class of small peptides comprising the naturally

occurring somatostatin-14 and analogues having somatostatin related activity, ¢.g. as

disclosed by A.S. Dutta in Small Peptides, Vol.19, Elsevier (1993). By “somatostatin

analogue” as used herein is meant any straight-chain or cyclic polypeptide having a

structure based on that of the naturally occurring somatostatin-]4 wherein one or more

amino acid units have been omitted and/or replaced by one or more other amino radical(s)

and/or wherein one or more functional groups have been replaced by one or more other

functional groups and/or one or more groups have been replaced by one or several other

isosteric groups. In general, the term covers all modified derivatives of the native

somatostatin-I4 which exhibit a somatostatin related activity, e.g. they bind to at least one

somatostatin receptor (hSST-1, hSST-2, hSST-3, hSST-4 or hSST-5), preferably in the

nMolar range, more preferably to at least the hSST-2 receptor in the nMolar range.

Cyclic, bridge cyclic and straight-chain somatostatin analogues or derivatives are

known and have been described together with processes for their production e.g. in US

Patent Specifications 4,310,518 and 4,235,886, in European Patent Specifications EP-

A-1295; 23,192; 29,310; 29,579; 30,920; 31,303; 63,308; 70,021; 83,305; 215,171;

203,031: 214,872; 143,307; 298,732; 277,419; 389,180; 395,417; 450,480A2; in Belgian

Patent Specification BE-A-900,089; and in WO 91/09056; WO 97/01579; WO 97/14715,
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the contents thereof, in particular with respect to the compounds, being incorporated

herein by reference.

Preferred somatostatin analogues are e. g. compounds of formula |

CH,-S-Y, Y,-S-CH,
A’ -~~,

_N-CH-CO-B-C-D-E-NH-CH-G d)
A

wherein

Ais C,,alkyl, C,.,.phenylalkyl or a group of formula RCO-,

whereby

i) Ris hydrogen, C,.,,alkyl, phenyl! or C,,,phenylalkyl, or

i) RCO- is

a) a D-phenylalanine residue optionally ring-substituted by halogen, NO,, NH,, OH,

C\alkyl! and/or C,alkoxy, or

b) the residue of a natural or a synthetic o-amino-acid other than defined under a)

above, or of a corresponding D-amino acid, or

©) a dipeptide residue in which the individual amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the G-amino group of amino acid residues a) and b) and the N-terminal amino group of

dipeptide residues c) being optionally mono-or di-C,_,,alkylated or substituted by
C,galkanoy!;

A’ is hydrogen or C,_,alkyl,

Y, and Y, represent together a direct bond or each of Y, and Y, is hydrogen

B is -Phe- optionally ring-substituted by halogen, NO,, NH,, OH, C,.,alkyl and /or
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C,,alkoxy (including pentafluoroalanine), naphthylalanine or pyridylalanine,

C ts (L)-Trp- or (D)}-Trp- optionally o-N-methylated and optionally benzene-

ring-substituted by halogen, NO,, NH,, OH, C,jalky] and/or C,,alkoxy,

Dis Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly

Eis Thr. Ser, Val, Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula

Ryg

R
Y’ Il

COOR, -CHORCONS or  -CON X12

wherein

R, is hydrogen or C,,alkyl,

R,, is hydrogen orthe residue of a physiologically acceptable, physiologicatly

hydrolysable ester, e.g. formyl, C,,,alkylcarbonyl, benzoyl,

R,, is hydrogen, C,,alkyl, phenyl or C,,phenyl-alkyl.

R,._ is hydrogen, C,,alkyl or a group of formula -CH{(R,;}-X,,

R,,_ is CH,OH, -(CH,),-OH, -(CH,),-OH, -CH(CH,)OH, isobutyl, butyl, benzyl,

naphthy!-methy! or indol-3-yl-methyl, and

X, is a group of formula

Xia
N

R
-COOR,, -CHOR,,or -CO-N

15
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wherein

R, and R,, have the meanings given above,

R,, is hydrogen or C, ,alkyl and

Ri, is hydrogen, C,,alkyl, phenyl] or C,.,9phenylalkyl, and

R,, is hydrogen or hydroxy,

with the proviso that

when R,, is -CH(R,,)-X, then R,, is hydrogen or methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L)- or (D)- configuration,

in free form or tn pharmaceutically acceptable salt or complex form.

Individual compounds of formula I suitable in accordance with the present invention are

the following somatostatin analogues:

. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol
also known as octreotide

b. (pyPhe-C'ys-Tyr-(DyTrp-Lys-Val-Cys-ThiNH,

=a

OO
c. (D)Phe-Cys-Tyr-(D)Trp-Lys-Vai-Cys-TrpNH,

also known as vapreotide

en|
d. (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH,

e. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH,

f. 3-(2-(Naphthyl)-(D)Ala-Cys-Tys-(D)Trp-Lys-Val-Cys-ThtNH,
also known as lanreotide
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g- (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-B-Nal-NH,

h. 3.(2-naphthyl)-Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-B-Nal-NH,

i, (Dyphe-Cys-BNal-(D)Trp-Lys-Val-Cys-Thr-NH,

(D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH,

. (DyPhe-Cys-Tyr-(D)Trp-Lys-Cys-Thr-NH,.

Lo

~

A preferred compound of formula I is octreotide.

Compounds of formula I may exist e.g. in free form, salt form or in the form of

complexes thereof. Acid addition salts may be formed with e.g. organic acids, polymeric

acids and inorganic acids. Such acid addition salt forms include e.g. the hydrochlorides

and acetates. Complexes are e.g. formed from compoundsof the invention on addition of

inorganic substances, e.g. inorganic salts or hydroxides such as Ca- and Zn-salts, and/or

an addition of polymeric organic substances.

Further somatostatin analogues suitable for use in accordance with the present

invention are:

cyclo [-Asn-Phe-Phe-DTrp-Lys-Thr-Phe-Gaba-],

cyclo(Asu-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Tyr-Thr-Ser), and

(D)Nal-Glu-Tyr-(D)Trp-Lys-Val-Lys-Thr-NH,

According to an alternatively preferred embodimentof the mvention, the somatostatin

componentof the combination is a somatostatin analogue comprising the amino acid

sequence of formula (ID)
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-(D/L)Trp-Lys-X,-X,-

wherein X, is a radical of formula (a) or (b}

‘NH-CH-CO-
CH-O-CH,-R,
]

CH,

or “NH-CH-CO-
CH,

R,

wherein R, is optionatiy substituted phenyl,

R, ts -Z,-CH;-R,, -CH,-CO-O-CH,-R,,

<O)- O-GH,-R, or

wherein Z, is © or S,

and

PCT/EP97/03036

(II)

(a)

(b)

OH

CH,-R,

X, is an G-amino acid having an aromatic residue on the C,, side chain, or an

amino acid unit selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thieny]-
Ala, cyclohexyl-Ala and 1,-butyl-Ala,

the residue Lys of said sequence corresponding to the residue Lys? of the native
somatostatin-14,

Such somatostatin analogues are e.g, disclosed in WO/ 97/01579, the contents

thereof, in particular with respect to the specifically exemplified compounds, being
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incorporated herein by reference.

Preferably the sequence of formula II as defined above corresponds to the residues

at positions 8 through 11 of the somatostatin-14. More preferably the somatostatin

analogue as disclosed above comprises a hexapeptide unit, the residues at positions 3

through 6 of said hexapeptide unit comprising the sequence of formula II. More

particularly the hexapeptide unit is cyclic, e.g. having a direct peptide linkage between the

a-carbonyl group of the residue at position 6 and the G-amino group of the residue at

position 1.

While Lys, X; and X, in the sequence of formuia I] have the L-configuration, Trp

may have the D- or L-configuration, preferably the D-configuration.

X, is preferably a residue of formula {a) or (b), R, being preferably -Z,-CH,-R, or

<o)- O-CH,-F, ,

When X, comprises an aromatic residue on the C, side chain, it may suitably be a

natural or unnatural a@-amino acid, e.g. Phe, Tyr, Trp, Nal, Pal, benzothieny|-Ala, Tic and

thyronin, preferably Phe or Nal, more preferably Phe. X, is preferably an G@-amino acid

bearing an aromatic residue on the C, side chain.

When R, is substituted phenyl, it may suitably be substituted by halogen, methyl,

ethyl, methoxy or ethoxy e.g. in ortho and/or para. More preferably R, is unsubstituted

phenyl. Z, is preferably ©.

Representative somatostatin analogues comprising a residue of formula II are e.g

compounds of formula (III)

cyclof[A - ZZ,- Trp - Lys - X,- X,] (ID12° 3 4 5° 6
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wherein

X, and X, are as defined above,

A, is a divalent residue selected from Pro,

(ReNE-CO-O}PF0- ReRaePr HO-RscPrP

CO-

(CHG

R,,RasN-(CH,),.¢-CO-NH-Pro-, R,,RyN-(CH,),..°S-Pro-

R,-NH-C0-O-R,-CH(NR,)-CO-, R,.-CH(NR,)-CO- and -NR,,-CH,-CO-

wherein R, is NR,Ry-C,,,aikylene, guanidino-C,,alkylene or C,,alkylene-COOH,

R,, is H, C,,alky] or has independently one of the significances given for R,R,,is

H or C,alkyl, R, is OH or NR,R,, R, is -(CH,),.,- or -CH(CH;)-, R, is H or CH,,

R,, is optionally ring-substituted benzyl, each of R, and R, independently is H,

C,,alkyl, @-amino-C,_alkylene, a+hydroxy-C,alkylene or acyl, R;, is a direct

bond or C,,alkylene, each of R, and R, independently is H, C, ,alkyl,

a+hydroxy-C,alkylene, acy! or CH,OH-(CHOH),-CH,- wherein c is 0, 1, 2, 3 or

4, or R, and R, form together with the nitrogen atom to which they are attached a

heterocyclic group which may comprise a further heteroatom, and R,, is optionally

ring-substituted benzyl, -(CH,), ,-OH, CH,-CH(OH)- or

-(CH,),.;-NR,R,, and

22, i$ a natural or unnatural @-amino acid unit,

22, may have the D- or L-configuration. When ZZ, is a natural or unnatural &-amino

acid unit, it may suttably be e.g. Thr, Ser, Ala, Val, Ile, Leu, Nle, His, Arg, Lys, Nal, Pal,
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Tyr, Trp, optionally ring-substituted Phe or N°-benzyl-Gly. When ZZ, is Phe, the benzene
ting thereof may be substituted by e.g. NH;, NO,, CH,, OCH, or halogen, preferably in
para position. When ZZ,is Phe, the benzene ring thereofis preferably unsubstituted.

When A, comprises a Pro amino acid residue, any substituent present on the proline

ring, e.g. R,-NH-CO-O-etc., is preferably in position 4. Such substituted proline residue

may exist in the cis fonm, e.g.

-O

as well as in the trans form. The present invention covers each geometric isomer

individually as well as mixtures thereof.

When A, is (NRaRyCyealkylene-NH-CO-O}FFo- where NR,R, forms a
heterocyclic group, such group may be aromatic or saturated and may comprise one

nitrogen or one nitrogen and a second heteroatom selected from nitrogen and oxygen.

Preferably the heterocyclic group is e.g. pyridyl or morpholino. C,,Aikylene in this

residue is preferably -CH,-CH,-.

Anyacy! as R,, Ry, Ry and R, in A, may be e.g. RyyCO- wherein R,, is H, C, alkyl,

C,4alkenyl, C;,cycloalky] or benzyl, preferably methyl or ethyl. When R,, or R,, in A, is

ring-substituted benzyl, the benzene ring may be substituted as indicated above for ZZ,.

A preferred group of compounds of formula III are such wherein A, is free of a
lateral -NH-CO-O- moiety. A further group of preferred compounds of formula I are

such wherein A, comprises a basic lateral radical, ¢.g. a RyNH-CO-O- or R,-N-R,,-

Ry

West-Ward Pharm.
Exhibit 1002

Page 021



West-Ward Pharm. 
Exhibit 1002 

Page 022

WO 97/47317 PCT/EP97/03036

10

moiety.

A still further group of preferred compounds of formula II] are such wherein the N-

terminal amino acid comprises a substituted Pro, particularly 4-substituted Pro, e.g,
compounds of formula [il wherein A, is 4-substituted Pro.

Preferably A, is 4-(R,-NH-CO-O)Pro.

Examples of somatostatin analogues comprising a residue of formula II include e.g.
cyclo[4-(NH,-C,H,-NH-CO-O-)Pro-Phe-DTrp-Lys-Ser(Benzyl)-Phe}.

The term “macrolide” as used herein, refers to a macrocyclic lactone, for example a
compound having a 12-membered or larger lactone ring. Of particular interest are the

“lactam macrolides”, i.e. macrocyclic compounds having a lactam (amide) bond in the

macrocycle in addition to a lactone (ester) bond, for example rapamycin and its numerous

derivatives and analogues. Rapamycin is an immunosuppressive lactam macrolide that is

produced by Streptomyces hygroscopicus, and having the structure depicted in Formula
Al
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See, e.g.. McAlpine, J.B.. et al., J, Antibiotics (1991) 44: 688; Schreiber, S.L.. et al.
J. Am. Chem. Soc. (1991) 113: 7433; US Patent No. 3 929 992. One group of rapamycin

derivatives are 40-0-substituted derivatives of rapamycin having the structure of

Formula IV:

Iv 
wherein

X, is (H,H) or O;

Y, is (H,OH) or oO;

R,» and R,, are independently selected from H,alkyl, arylalkyl, hydroxyalky!,
dibydroxyalkyl, hydroxyalkoxycarbonylalkyl, hydroxyalkylarylalkyl,
dihydroxyalkylarylalkyl, acyloxyalkyl, aminoalkyl, alkylaminoalkyl,

alkoxycarbonylaminoalkyl, acylaminoalkyl, arylsulfonamidoalky], ally!,
dihydroxyalkylallyl, dioxolanylallyl, dialkyl-dioxolanylalkyi, di(alkoxycarbonyl)-
triazolyl-alky] and hydroxyalkoxy-alkyl; wherein "alk-" or “alkyl” refers to C,,alkyl,
branched orlinear, preferably C,_,alkyl,; “aryl” is phenyl or tolyl, and acyl is a radical

derived from a carboxylic acid; and

R,, is methyl or Rz, and R,, together form C,,alky];
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provided that R,, and R,, are not both H; and hydroxyalkoxyalky! is other than

hydroxyalkoxymethyl.

Such compounds are disclosed in WO 94/09010 the contents of which, in particular

with respect to the specifically exemplified compounds, are incorporated herein by
reference.

A preferred compoundis e.g. 40-O-(2-hydroxy )ethyl-rapamycin (referred thereafter as
Compound B}.

Further preferred rapamycin derivatives are e.g. those disclosed in WO 96/41807, the

contents thereof, in particular with respect to the specifically exemplified compoundsof

formula I disclosed therein, being incorporated herein by reference. Particularly preferred

are 32-deoxo-rapamycin, 16-O-pent-2-ynyl-32-deoxo-rapamycin,

16-O-pent-2-yny]-32-deoxo-40-O0-(2-hydroxyethyl)-rapamycin,

16-O-pent-2-ynyi-32-(5)-dihydro-rapamycin and 16-O-pent-2-ynyl-32-(S)-dihydro-40-O-

(2-hydroxyethyl)-rapamycin.

Further rapamycin derivatives are known, ¢.g. carboxylic acid esters such as disclosed

in WO 92/05179, amide esters such as disclosed in US 5 118 677, carbamates such as

described in US 5 118 678, fluorinated esters such as disclosed in US 5 100 883, acetals,

e.g. in US 5 151 413, silyl ethers, e.g. in US 5 120 842, arylsulfonates and sulfamates,

e.g. in US 5 177 203, derivatives wherein the methoxy group at the position 16 is

replaced with alkynyloxy, e.g. in WO 95/16691 and further derivatives such as disclosed

in WO 93/11130, WO 94/02136, WO 94/02385 and WO 95/14023, all incorporated
herein by reference.

Rapamycin and above mentioned derivatives have been shown to have potent

immunosuppressant properties. Rapamycin has also been shown to inhibit smooth muscle

cell proliferation and to inhibit cancer growth.
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Somatostatin analogues, e.g. octreotide, vapreotide and lanreotide, have been disclosed

j.a. to inhibit growth hormone secretion and to have an inhibiting effect on malignant

tumor growth, e.g. in breast cancer. Octreotide and lanreotide have also been disclosed to

inhibit smooth muscle cel! proliferation.

In accordance with the invention, it has now surprisingly been found that a

combination of 2 active ingredients believed to act on basically different mechanisms

such as a somatostatin analogue and rapamycin or a derivative thereof, can be combined

and synergistically inhibit cell hyperproliferation.

In accordance with the particular findings of the present invention, there is provided in

a first aspect:

i. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, for manufacturing a pharmaceutical composition for use in

synergistically effective amounts in the prevention or treatment of cell

hyperproliferation in combination with a rapamycin macrolide, e.g. for the manufacture

of a kit as disclosed hereinafter.

2. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, in combination in synergistically effective amounts with a

rapamycin macrolide for the prevention or treatment of cell hyperproliferation.

3. A method for preventing or treating cell hyperproliferation in a subject in need of such

treatment which comprises administering to such subject a synergistically effective

amount of a compound of the somatostatin class in free form or in pharmaceutically

acceptable salt form, and a rapamycin macrolide.

4. A kit or package for the treatment or prevention of cell hyperproliferation, said kit or

package including a pharmaceutical composition comprising a compoundof the

somatostatin class in free form or in pharmaceutically acceptable salt form, and a
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pharmaceutical composition comprising a rapamycin macrolide. The kit or package

may also contain instructions to use the pharmaceutical compositions in accordance

with the present invention.

According to the invention, the combination of a compound of the somatostatin class

and a rapamycin macrolide is indicated for the prevention or treatment of malignant

tumor growth, e.g. breast, Jung, GEP tumors, pituitary adenomas, lymphomas.etc., for the

prevention or treatment of proliferative vascular diseases, e.g. biologically or

mechanically induced vascular injury causing intimal thickening, e.g. restenosis,

atheroscierosis, vascular occlusion, injury following percutaneous transluminal coronary

angioplasty, vascular surgery or transplantation surgery, transplant vasculopathies, for

example chronic rejection of various tissues and organs such as heart, kidney, pancreas,

lung, liver, bowel, trachea and combined heart-lung.

The combination is particularly indicated for preventing intimal smooth muscle cell

hyperplasia, restenosis and vascular occlusion in a mammal.

Uulity of the combination in the treatment of disorders and diseases as hereinbefore

specified, may be demonstrated for example in accordance with the method hereinafter

described.

A. In yjtro Assay

AR42] cell cultures are propagated in DMEM supplemented with 10 % fetal calf

serum (FCS) at 5 % CQ,. Cells are grown in the absence of antibiotics or antifungal

agents. Subconfluent AR42] cells growing in DMEM and supplemented with 10 % FCS

are Urypsinized, diluted in DMEM + 2.5 % FCS and seeded in uncoated 96-well plates

(5'000 to 10°000 cells per well in 180 ul). After a 48-hr incubation period (Day 0), the

number of cells in a separate control plate is determined both by counting cells in a

Coulter counter and by the sulfornodamine B (SRB)staining assay. The cells are then

exposed either to the somatostatin analogue alone, e.g. octreotide, or to rapamycin or a

derivative thereof alone or to a combination of the somatostatin analogue and rapamycin
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or its derivative up to § days at various concentrations. Totai drug exposure lasts for up
to 5 days following the first addition and SRB analysis as described above is performed
e.g. on day 2 and day 5. Growth is determined as difference in absorbance (OD) between
day 0 and day x values (= delta OD). Calculations are made based on the fractional
product method of Webb (Valeriote and Lin, 1975; Cory and Carter, 1986, Berenbaum,
J. Theor. Biol. 114: 413-431, 1985) and the method by Chou and Talalay

(Adv. Enz. Regul. 22: 27-55, 1984). If the measured cell growth (% of control)
is < to the calculated cell growth, this shows evidence for a synergistic effect. Under
these conditions a combination of a somatostatin analogue at a concentration of from 19”
to 10° M with a rapamycin macrolide thereof at a concentration of from 1 to 1000 nM

significantly imhibits the growth of the tumorcells.

In this assay, the following results are obtained with octreotide alone, Compound B
alone and a combination of octreotide and Compound B. The synergy according to the
Webb Method is confirmed by using the Chou-Talalay Method.

  Cell Growth

(AQD)
(%)

jews|
0

1,2

Concentration

(nM)  

 

 
 

  
 

Octreotide
*-

Compound B

 
 

B. In Vivo Assay

The AR42J (AR4-2J) rat pancreatic tumorcell line is derived from an azaserine-
induced exocrine pancreatic tumor (Jessop and Hay, 1980). It was obtained from ATCC.
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Cultures are propagated in DMEM supplemented with 10% fetal calf serum (FCS) at 5%

CO,. Cells are grown in the absence of antibiotics or antifungal agents. Female nude mice

(nu/nu Balbc-A from Iffa Credo, Lyon, France) weighing 19-22 g, are kept in groups of 5

animals in macrolon cages (type IN, 16 x 22 x 11 cm). The cages are placed in ventilated

cabinets (Iffa Credo) that are maintained at 24 + 1° C. The animals have free access to

drinking water and a pathogen-free rodent diet (Diet A, Kliba, Basel, Switzerland). To

initiate tumors from cultured cells, AR42] cells are trypsinized and 10x10° tumorcells (in

0.2 ml) are injected subcutaneously (s.c.) into both flanks of nude mice. When tumors

have reached a volume of 0.03 cm’, animals are randomized into control and treatment

groups. Control animals receive placebo. Animals are treated as indicated below for 3

weeks with single agents or the drug combination. The somatostatin analogue is given as

a single injection of a slow release form at 30 mg/kg s.c.. The size of the tumorsis

determined with a caliper. To calculate the tumor volume in mi the equation "volume

{ellipsoid} = length x depth x height x 0.52" was used.

Results

After 4 weeks the following tumor size were determined.

(Please note that values in the control group correspond to 3 week values, since animals

were killed afterwards for tumors became excessively large.)

Treatment Volume SE

mm*

Control 4020 579

A} Compound B, 5 mg/kg p.o. 3685 263

B) Rapamycin, 5 mg/kg p.o. 2748 325

C} Octreotide pamoate (biodegradable,

sustained release formulation),

30 mg/kg, single inj. 2205 339
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Compound B + octreotide (C) 130 75

Rapamycin + octreotide (C) 106 44

C. Clinical trial

Patients are included who have breast cancer as evidenced by histological biopsy

(glandular analysis - EOA). They present a metastatic illness and/or joco-regional
localisation which is measurable and evaluable. If desired, patients may be included who

are resistant to other treatment to conventional therapy such as surgery, radiotherapy,

other chemotherapy and/or hormone therapy.

The patients presentat least one target, on X-ray analysis, which is measurable or
evaluable such as a primitive metastatic tumour which is cutaneous or sub-cutaneous. It
may be gangliar or visceral. Preferably the patients have lesions which have progressed
within the month preceding the trial and have an estimated survival time of at least 3
months.

The rapamycin macrolide, e.g rapamycin or compound B is administered orally. The
treatment is for at least 3 months or until complete remission. The response may be

followed by conventional methodology, €.g. according to TUICC response criteria, €.g.
progression, stabilization, partial or complete remission.

The somatostatin analogue, e.g. octreotide, is administered parenterally, e.g.

subcutaneous, particularly in a continuous subcutaneous way hy means of a portable

syringe pump (infusion pump).

According to the invention, the somatostatin analogue and the rapamycin macrolide
are preferably administered in the form of a pharmaceutical composition. Rapamycin and
its derivatives, e.g. Compound B, may be administered by any conventional route, in

particular enterally, e.g. orally, ¢.g. in the form of tablets, capsules, drink solutions,
emulsions or microemulsion preconcentrates, nasally, pulmonary (by inhalation),
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parenterally, e.g. in the form of injectable solutions or suspensions, or topically.

Rapamycin and its derivatives are preferably administered per
os and the somatostatin analogue is preferably administered parenterally, e.g by infusion.

The somatostatin analogue may also be administered in a slow release form, ¢.g. as

disclosed in UK Patent Specification 2,265,311B. The administration of each component

of the combination may take place either separately, simultaneously or sequentially, e.g.

rapamycin or Compound B may be administered at first followed later, e.g. 8 to 24 hours

later, by the somatostatin analogue.

The amount of each component administered is determined taking into account various

factors such as the etiology and severity of the disease, and the patient's condition.

Rapamycin or its derivatives may conveniently be administered at doses which are in the

range used in immunosuppressive applications such as prevention and treatment of

graft vs. host disease, transplant rejection or autoimmune diseases e.g. at a daily dosage

from about 0.5 to 500 mg as a single dose or in divided doses. Such doses may also be

given intermittently, for example, every other day or every third day. The somatostatin

analogue may be administered, e.g. subcutaneously, in a dosage range of about 100 yg to

10 mg per day as a single dose or in divided doses. Thus octreotide may be administered

at a dose of from 0.2 mg to 10 mg twice or three times daily. When administered as a

slow release form, such formulation may comprise the somatostatin peptide in a

concentration from 2.0 to 10% by weight. The reiease period of such a formulation may

be from 1 week to about 2 months. The combination of the somatostatin analogue with

Tapamycin or its derivative allows to maximize the antiproliferative effect.

The invention contemplates that the active ingredients discussed herein may be utilized

in combination with pharmaceutically acceptable diluents and carriers.
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FormulationExamples:

A. Somatostatin Formulations:

i. Ampoules

Octreotide 0.5 mg

Mannitol 45.0 mg

Lactic acid (88%) 3.4 mg

Sodium hydrogeno-

carbonate to pH 4.2

Water (inject.grade} to 1 ml

Carbon dioxide qs.

2. Biodegradable sustained release fo ion:

Octreotide Acetate 4.65 %

Poly(DL-lactide-co-glycolide) 78.35 %

Sterile Mannitol 17 &

Vehicle. Carboxymethylcellulose 0.5 %

PCT/EP9 7/03036

(by weight)

(by weight)

Mannitol 0.6 %

Water for injection 98.9 %

B. Rapamycin (or derivative thereof) formulation: e.g. capsules

Ethanol 20.0 mg

1,2-propylene glycol §1.0meg

Refined oil 121.5mg

Cremophor RH40 202,5mg

Rapamycin or Compound B 20.0m¢g

Total _- 3900 mg
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CLAIMS

1. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, for manufacturing a pharmaceutical composition for use in

synergistically effective amounts in the prevention or treatment ofcell

hyperproliferation in combination with a rapamycin macrolide.

2. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable sali form, in combination in synergistically effective amounts with a

rapamycin macrolide for the prevention or treatment of cell hyperproliferation.

3. Use according to claim } or 2, wherein the compound of the somatostatin class is

a compound of formula I

CHSY, Y,-S-CH,
">N-CH-CO-B-C-D-E-NH-CH-G (1)

A

wherein

Ais C,,,.alkyl, C,.,ophenylalky! or a group of formula RCO-,

whereby

i) Ris hydrogen, C,_),alkyl, phenyl or C,.,.phenylalkyl, or

ii} RCO- is

a) a D-phenylalanine residue optionally ring-substituted by halogen, NO,, NH,, OH,

C,.alkyl and/or C,,alkoxy; or
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b) the residue of a natural ot a synthetic o-amino-acid other than defined undera)

above, or of a corresponding D-aminoacid, or

c) a dipeptide residue in which the individual amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the o-amino group of amino acid residues a) and b) and the N-terminal amino group of

dipeptide residues c) being optionally mono- or di-C,,,alkylated or substituted by

C,galkanoyl;

A’ is hydrogen or C,_,alkyl,

Y, and Y, represent together a direct bond or each of Y, and Y, is hydrogen

B is -Phe- optionally ring-substituted by halogen, NO,, NH,, OH, €,.,alky) and /or

C,.,alkoxy (including pentafluoroalanine), naphthytalanine or pyridylalanine,

C is (L}Trp- or (D)-Trp- optionally a-N-methylated and optionally benzene-

ring-substituted by halogen, NO,, NH,, OH, C,,alkyl and/or C, ,alkoxy,

Dis Lys, 4-aminocyclohexy!Ala or 4-aminocyclohexylGly

E is Thr, Ser, Val, Tyr, He, Leu or an aminobutyric or aminoisobutyric acid residue

Gis a group of formula

R

-COOR, -CHOR,,, -CON Go. or—-CON x,12

wherein

R, is hydrogen or C,,alky!,

R,, is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester,
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R,, is hydrogen, C,.alkyl, pheny] or C,,,,phenyl-alkyl,

R,,_ is hydrogen, C,,alkyl or a group of formuia -CH(R,;)-X,,

R,; is CH;OH, -(CH,),-OH, -(CH,),-OH, -CH(CH,)OH,isobutyl, butyl, benzyl,
naphthy]-methy! or indol-3-yl-methyl, and

X, 1s a group of formula

vR
-COOR,, -CHPR,, or -CO-N N

R

14

15

wherein

R, and R,, have the meanings given above,

R,, is hydrogen or C,alkyl and

R,, is hydrogen, C, ,alkyl, phenyl or C,_,,phenylalkyl, and

R,, is hydrogen or hydroxy,

with the proviso that

when R,, is -CH(R,,)-X, then R,, is hydrogen or methyl.

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L}- or (D)- configuration

or a somatostatin analogue comprising the amino acic sequence of formula I]

-(D/L)Trp-Lys-X,-X,- (Tl)

wherein X, is a radical of formula (a} or (b)
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or "NH-GH-CO-
CH-O-CH,-R,

|

CH,

-NH-CH-CO-
|

CH,

wherein R, is optionally h2

substituted phenyl,

R, is -Z,-CH,-R,, -CH,-CO-O-CH,-R,,

<0) O-CH,-R, or

wherein #, is O or 3,

and

PCT/EP97/03036

(a)

{b)

OH

CH,-F,

X, 18 an @-amino acid having anh aromatic residue on the C, side chain, or an

amino acid unit selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thieny!-

Ala, cyelohexyl-Ala and 1.-butyl-Ala,

the residue Lys of said sequence corresponding to the residue Lys? of the native

somatostatin- 14,

in free form or in pharmaceutically acceptable salt form.

4. Use according to claim 3, wherein the compound of the somatostatin class is

octreotide, lanreotide or vapreotide.

5. A method for preventing or treating cell hyperproliferation in a subject in need of

such treatment which comprises administering to such subject a synergistically

effective amount of a compound of the somatostatin class in free form or in

pharmaceutically acceptable salt form, and a Trapamycin macrolide.
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A kit or package for the treatment or prevention of cell hyperproliferation, said kit or

package incJuding a pharmaceutical composition comprising a compound of the

somatostatin class in free form or in pharmaceutically acceptable salt form, and a

pharmaceutical composition comprising a rapamycin macrolide, together with

instructions for use.

A kit or package according to claim 6, wherein the compound of the somatostatin

class is a compound of formula |

CH,-S-Y, ¥,-S-CH,

~N-CH-CO-B-C-D-E-NH-CH.G (Ih)
AT

wherein

Ats C, alkyl, C,,.phenylalky! or a group of formula RCO-,

1}

11)

a)

b)

c)

whereby

R is hydrogen, C,_,,alkyl, phenyl or C,,,phenylalkyl, or

RCO- is

a D-phenylalanine residue optionally ring-substituted by halogen, NO,, NH,, OH,

C,alkyl and/or C,alkoxy; or

the residue of a natural or a synthetic o-amino-acid other than defined under a)

above, or of a corresponding D-amino acid, or

a dipeptide residue in which the individua! amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the G-amino group of amino acid residues a) and b) and the N-terminal amino group of

dipeptide residues c) being optionally mono- or di-C,,,alkylated or substituted by

C, salkanoy!;
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A’ is hydrogen or C,_,alkyl,

Y, and Y, represent together a direct bond or each of Y, and Y, is hydrogen

B is -Phe- optionally ring-substituted by halogen, NO,, NH,, OH, C,_.,alkyl and /or

C,.alkoxy (including pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (L}-Trp- or (D}-Trp- optionally o&-N-methylated and optionally benzene-

ring-substituted by halogen, NO,, NH,, OH, C,,alkyl and/or C, ,alkoxy,

Dis Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly

E is Thr, Ser, Val, Tyr, [e, Leu or an aminobutyric or aminoisobutyric acid residue

G sis a group of formula

Rig

R, 1

-COOR, -CH,OR,,. -CONS: or  -CON Xx12

wherein

R, is hydrogen or C,alkyl,

R,, is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester,

R,, is hydrogen, C,,alkyl, phenyl or C,,,.phenyl-alkyl,

R,; is hydrogen, C,,alkyl or a group of formula -CH(R,,)-X,,

R,, is CH,OH, -(CH,),-OH, -(CH,),-OH, -CH(CH,)OH,isobutyl, butyi, benzyl, naphty]-

methyl or indol-3-yl-methy], and

X, is a group of formula

West-Ward Pharm.
Exhibit 1002

Page 037



West-Ward Pharm. 
Exhibit 1002 

Page 038

WO 97/47317 PCT/EP97/03036

26

Rua
-COOR,, -CH PR,59 -CO-NS

Ri,

wherein

R, and R,, have the meanings given above,

R,, is hydrogen or C,,alkyl and

R,, is hydrogen, C,.,alkyl, pnenyl or C,_,phenylalkyl, and

R,. is hydrogen or hydroxy,

with the proviso that

when R,, is -CH{R,,)-X, then R,, is hydrogen or methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L}- or (D)- configuration

or 4 Somatostatin analogue comprising the amino acid sequence of formuta I]

-(D/L)Trp-Lys-X,-X,- ap

wherein X, is a radical of formula (a) or (b)

-NH-CH-CO-
|

CH-O-CH,-R, (a)
]

CH,

‘NE-CH-CO-
cH, (b)

or
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wherein R, is optionally substituted phenyl,

R, is -Z,-CH,-R,, -CH,-CO-O-CH,-R,,

~<o)- O-CH,-R, or torOH
CH,-R,

wherein Z, is O or S,

and

X, is an @-amino acid having an aromatic residue on the C, side chain, or an

amino acid unit selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyt-

Ala, cyclohexy]-Ala and t.-butyl-Ala,

the residue Lys of said sequence correspondingto the residue Lys? of the native

somatostatin-14,

in free form or in pharmaceutically acceptable salt form.

8. A kit or package according to claim 7, wherein the compound of the somatostatin

class is octreotide, lanreotide or vaprectide.

9. A kit or package according to claim 6 for simultaneous, separate or sequential use in

synergistically effective amounts.
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SOMATOSTATIN-ANALOGOUS CYCLIC PEPTIDES WITH INHIBITORY
 

ACTIVITY ON GROWTH HORMONE

The present invention relates to cyclic peptides

which are homologues of somatostatin and have inhibitory

activity on growth hormone.

BACKGROUND OF THE INVENTION

Somatostatin, or somatotropin-release inhibition

factor, is a neuropeptide inhibiting the release of the

growth hormone (somatotropin),

A number of somatostatin synthetic analogues are

known, Which are used in human and animal therapies.

In particular, octreotide has been known for some

time, which is a somatostatin synthetic analogue used in

therapy for the treatment of syndromes due to

gastroenteral-pancreatic endocrine tumours, acromegaly

as well as in the post-surgery treatment after pancreas

surgery. Octreotide is also indicated as an agent

inhibiting gastric secretion. This compound is described

in U.S. 4.395.403 (in Sandoz name) and has the formula:

D-Phe-Cys-Phe-D-Trp-~Lys-Thr-Cys-NHCH (CH 0H )CHOHCH,

The octapeptide described above lies within a

general formula of monocyclic polypeptides, comprising

an hexapeptide residue containing a phenylalanine

residue, optionally substituted at the 1- position of

the aromatic ring, a cysteine residue at the 2-

position, a D-trypthophan residue optionally substituted

at the 4- position of the indole ring, a lysine residue

at the 5- position, optionally N-alkylated at the

position €, an amino acid residue at the 6- position and

a cysteine residue at the 7- position, the two suifur
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atoms of the 2 and 7 cysteine residues are linked

together and an amino acid residue at the 8- position.

Another somatostatin synthetic analogue, known

under the name of Lanreotide, has been recently used in

therapy. This compound has formula:

D-PNal-Cys-Tyr-D-Trp-Lys-Val-Cys~ThrNH5.
SUMMARY OF THE INVENTION

Now it has been found that compounds of formula (1}

A~CysS—-B-D-Trp-Lys~C—Cys-R

wherein

A is D-Z2Al1kTrp, D-BNal, D—-Phe;

Bis Tyr, Phe;

C is Val, Thr;

Ris ThrNH5; 2AlLkTrpNHy

With the proviso that when A is D-ANal, B is not

Tyr, C is not Val and R is not ThrNH, and the

pharmaceutically acceptable salts of these peptides have

activity inhibiting the release of the growth hormone

and therefore are useful as active principles in human

and animal medicine.

The present invention is based on the most

surprising finding that the change cf some structural

characteristics, which had been defined essential in

U.S. 4,395,403, not only keeps the somatostatin-like

activity, but also shows further advantages in terms of

specificity (see for example the expression of receptor

sub-types in pituitary adenomas (G.M. Miller et al.

J.C.E.M. 80, 1386, 1995) and in bronchial carcinoid

tumors (H. Lefabre et al. J.C.E.M. 80, 1423, 1995),

DETAILED DISCLOSURE OF THE INVENTION

The abbreviations for the residues of amino acids
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therein used are in agreement with the standard

nomenclature for the peptides, therefore, in the formula

(I) reported above:

Cys = cysteine;

D-Trp = D-trypthophan;

Lys = L-lysine;

D-AlkTrp = D-2-alkyltryptophan;

D-B-Nal = D-f-naphthylalanine:;

D-Phe = D-phenylalanine;

Tyr = L-tyrosine:

Phe = L-phenylalanine;

Val = L-valine;

Thr = L-threonine;

ThrNH4 = L-threonine amide

Alk TrPNHs= L-2-alkyltryptophan amide.

According to the present invention, for alkyl at

position 2- of the tryptophan residue it is intended

lower alkyl, comprising from 1 to 3 carbon atoms.

Examples of lower alkyl are methyl, ethyl, propyl,

isopropyl. Among them, the methyl group 1s

preferred, and the abbreviation MeTrp is used

indicate zg-methyltryptophan.

most

to

All the three jJletter-abbreviations of the amino

acids preceded by a "D" indicate the D-configuration of

the amino acidic residue.

Preferred compounds according to the present

invention are:

D-MeTrp-Cys~Tyr-D-Trp-Lys-Val-Cys-ThrNkis {Sequence

no. 1);

D-BNal-Cys-Tyr-D-Trp-Lys-Val-Cys-MeTrpNHs (Sequence

no. 2);

Id

Id
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D-MeTrp-Cys-Phe-D~Trp-Lys-Thr-Cys-MeTrpNu > {Sequence Id

no. 3);

D-Phe-Cys-Tyr-D-Trp-Lys-Cys-MeTrpNi, (Sequence Id no. 4)
wherein MeTrp is 2-methyltryptophan.

The compound:

D-MeTrp-Cys-Phe-D-Trp-Lys-Thr-Cys—MeTrpNuHs (Sequence Id
no. 3),

wherein MeTrp is 2-methyltryptophan,

is most preferred.

The polypeptide compounds according to the present
invention can be synthesized according to the usual
methods of peptide chemistry, both solid-phase and
solution, or by means of the classical methods known in
the art. The sclid-phase synthesis starts from C-
terminal end of peptide. A suitable starting material
can be prepared, for example attaching the required
protected alpha-amino acid to a chloromethylated resin,
a hydroxymethylated resin, a benzhydrylamine resin
{BHA}, or to a para-methylbenzhydrylamine resin (p-Me-
BHA}. As example, a chioromethylated resin is sold with
the Trade Mark BIOBEADS (R) sx 1 by BioRad Laboratories,
Richmond, California. The preparation of the
nydroxymethyl resin is described by Bodansky et al.,
Chem. Ind. (London) 38, 15997, (1966). The BHA resin is
described by Pietta and Marshall, Chem. Comn., 650
(1970) and is commercially available Dy Peninsula
Laboratories Inc., Belmont, California.

After the starting attachment, the protecting group

of the alpha-amino acid can he removed by means of
different acid reagents, comprising trifluoroacetic acid
(TFA) oF hydrochloric acid (HC1L) dissolved in organic
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solvents at room temperature. After the removal of the

protecting group of the alpha-amino acid, the remaining

protected amino acids can be coupled step by step in the

desired order. Each protected amino acid can generally

be reacted in excess of about three times using a

Ssultable carboxyl activating group, such as

dicyclohexylcarbodiimide (DCC}) or diisopropylcarbodi-

imide (DIC) dissolved, for example, in methylene

chloride (CH»C1l,) or dimethylformamide (DMF) and their

mixtures. After the desired amino acidic sequence has

been completed, the desired peptide can be cleaved from

the supporting resin by treatment with a reagent such as

hydrogen fluoride (HF), which not only cleaves the

peptide from the resin, but also the more common

protecting groups of the lateral chains. When a

chloromethylated resin or a hydroxymethyilated resin is

used, the treatment with HF leads to the formation of

the acid peptide in free form. When a BHA or p~Me-BHA

resin is used, the treatment with HF directly leads to

the formation of the amide peptide in free form.

The above discussed solid-phase procedure is known

in the art and was described by Atherton and Sheppard,

Solid Phase Peptide Synthesis (IRL Press, Oxford, 1989).

Some methods in solution, which can be used to

synthesize the peptide moieties of the present invention

are detailed in Bodansky et al., Peptide Synthesis, 2nd

edition, John Wiley & Sons, New York, N.¥. 1976 and in

Jones, The Chemical Synthesis of Peptides, (Clarendon

Press, Oxford, 1994}.

These compounds can be administered to animals and

humans at an effective dose which can be easily

West-Ward Pharm.
Exhibit 1002

Page 049



West-Ward Pharm. 
Exhibit 1002 

Page 050

LO

L5

20

25

30

WO 97/05167 PCT/EP96/03149

6

determined by the expert in the field and which can vary

according to the specie, age, sex and weight of the

treated subject. For example, in humans, when

intravenously administered, the preferred dose falls in

the range from about 9.1 ng to 10 yg of total peptide

per kg of body weight. When orally administered,

typically higher amounts are necessary. For example, in

humans for the oral administration, the dosage level is

typically from about 30 Hy to about 1000 ypg ~of

polypeptide per kg of body weight. The exact level can

be easily determined empirically based on the above

disclosure.

Compositions comprising as active ingredient the

organic and inorganic addition salts of the above

described polypeptides and their combinations,

optionally, in admixture with a vehicle, diluent, matrix

or delayed release coating, are also comprised in the

scope of the present invention. The delayed release

pharmaceutical forms, comprising biocerodible matrixes

suitable for subcutaneous implant, are particularly

interesting. Examples of these matrices are described in

WO9222600 and WO9512629.

The biological activity of the peptides according

to the present invention has been evaluated in vitro and
 

in vive. 

The study of the binding of the peptides on

somatostatin receptors has been carried out according to

the displacement method which consists in replacing from

the receptors the radioligand (11-Tyr radioiodinated

somatostatin 14-) before electrophoretic analysis on a

denaturant polyacrylaminde gel (Frévost et al. European
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J. Cancer, 11, 1589-1592,1993).

The biclogical activity was tested on rat and

human cell lines, namely a GH 3 rat cell Mline

established starting from a pituitary tumor with two 70

and 57 kDa receptors; MCF? human cell line established

starting from a pleural effusion of a breast carcinoma

with two main 57 and 42kDa receptors and human cell Line

established starting from a small cell carcinoma of the

lung with a 57 kDa receptor.

The test was effected on the following compounds of

the present invention listed below:

D-MeTrp—Cys-Tyr-D-Trp-Lys-Val-Cys-ThrnNH; {b)

D-SNal-—Cys-Tyr-D-Trp-Lys-Val—Cys-MeTrpNH;: (c)

D-MeTrp-Cys-Phe-D-Trp-Lys-Thr-Cys-MeTrpnNip; {d)

D-Phe-Cys-Tyr-D~Trp-~Lys-Cys-MeTrpnuH,; {e)

wherein MeTrp is 2-methyltryptophan, respectively

indicated with the letters b, c, d, e.

As a comparison, the known peptides Lanreotide

{W.A. Murphy et al. Life Sci. 40, 2515, 19987), Antarelix

(R. Deghenghi et al., Biomed. & Pharmacother. 47, 107,

1993} and somatostatin-14 were used.

The pharmacological study of the displacement of

the bond between radiolabelled somatostatin and the

receptor by the tested peptides showed that the 70 kDa

complex corresponds to the 1 or 4 sub-type receptors,

the 57 kDa complex corresponds to the sub-type 2 and the

42 kDa complex corresponds to the sub-type 3 or 5.

The tested peptides were suspended in 0,1% acetic

acid at the final concentration of 10mM and stored at

4°C.

Tests were carried out at a 10-& m concentration.
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Auto-radiographies in electrophoresis have shown

that the 70 kDa complex is suppressed only by

somatostatin-14, whereas the 57 kDa complex is displaced

by the peptides according to the invention, by

Lanreotide, but not by Antarelix. The 42 kDa complex is

suppressed by the peptides c, d, e of the invention,

which thus prove an action specificity.

Tests with decreasing concentrations, 1076, 10-7,

1078 M, have shown that the compounds according to the

present invention are particularly active compared with

the known compounds and somatostatin.

The compounds according to the present invention

have inhibitory activity on the release of growth

hormone, therefore they are useful as active principles

for the preparation of a medicament for the treatment of

the diseases characterized by an unbalance of the growth

hormone. In particular they are useful for the treatment

of endocrine tumors, acromegaly and in the conditions in

which the known somatostatin analogues are used.

According to another aspect, the present invention

provides cyclic peptides of formula (1) shown above as a

support for a radioactive marker, for example 125; odine

or lilindgium or 29™pechnetium useful as diagnostic

agents for tumors characterized by the presence of

somatostatin receptors.
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SEQUENCE LISTING

{1} GENERAL INFORMATION:

{1) APPLICANT:

{&A) NAME: DEGHENGHI Romano

5 (EB) STREET: Cheseaux Dessus Bl

(C) CITY: St. Cergue

(E} COUNTRY: Switzerland

(F) POSTAL CODE (ZIP): 1264

10 {11} TITLE OF INVENTION: SOMATOSTATIN-ANALOGOUS

CYCLIC PEPTIDES WITH

INHIBITORY ACTIVITY ON GROWTH HORMONE

(iii} NUMBER OF SEQUENCES: 4

15

{iv} COMPUTER READABLE FORM:

{A) MEDIUM TYPE: Floppy disk

(B) COMPUTER: IBM PC compatible

{C) OPERATING SYSTEM: PC-DOS/MS-DOS

20 {D} SOFTWARE: PatentIn Release #1.0, Version

#1.30 (EPO)

{vi} PRIOR APPLICATION DATA:

(A) APPLICATION NUMBER: IT MI95A001670

25 (B) FILING DATE: 28-JUL-1995

(2) INFORMATION FOR SEQ IB NO: 1:

{1} SEQUENCE CHARACTERISTICS:

30 {A) LENGTH: 8 amino acids

{B) TYPE: amino acid
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(C) STRANDEDNESS:

(D} TOPOLOGY: circular

(ii1} MOLECULE TYPE: peptide

(ix} FEATURE:

(A) NAME/KEY: Disulfide-bond

{B) LOCATION:2..7

(ix) FEATURE:

{A} NAME/KEY: Modified-site

(B} LOCATION:1

(D} OTHER INFORMATION: /product= "OTHER"

/note= "Trp is D-2-Methyl-Trp”

(ix) FEATURE:

{A) NAME/KEY: Modified-site

(B) LOCATION: 4

(D) OTHER INFORMATION: /product= "OTHER"

f/note= "Trp is D-Trp"

(ix) FEATURE:

{A) NAME/KEY: Peptide

(B} LOCATION: 8

(D) OTHER INFORMATION: /product= "OTHER"

fnote= "Thr is Thr-NH2"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

TIP Cys Tyr Trp bys Val Cys Thr

{2} INFORMATION FOR SEQ ID NO: 2:
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{i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 8 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS:

5 (D} TOPOLOGY: circular

{ii} MOLECULE TYPE: peptide

{1%} FEATURE:

10 {A) NAME/KEY: Disulfide-bond

{B) LOCATION:2..7

(ix} FEATURE:

{A} NAME/KEY: Modified-site

15 (B) LOCATION: 1

(D}) OTHER INFORMATION: /product= "OTHER"

f/note= "Ala is D-betaNal"

(1x) FEATURE:

20 (A) NAME/KEY: Modified-site

(B) LOCATION: 4

(D) OTHER INFORMATION: /product= "OTHER"

f/note= "Trp is D-Trp"

20 {ix} FEATURE:

{A) NAME/KEY: Modified-site

(B) LOCATION:8

(D) OTHER INFORMATION: /product= "OTHER"

f/note= "Trp is 2-Methyl-Trp-NH2"

30

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 2:
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Aa Cys Tyr Trp Lys Val Cys Trp

(2) INFORMATION FOR SEQ ID NO: 3:

(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 8 amino acids

(B) TYPE: amino acid

{C} STRANDEDNESS:

(D) TOPOLOGY: circular

(ii) MOLECULE TYPE: peptide

(ix} FEATURE:

(A) NAME/KEY: Disulfide-bond

(B) LOCATION:2..7

(ix) FEATURE:

{A) NAME/KEY: Modified-site

(B) LOCATION: 1

{D) OTHER INFORMATION: /product= "OTHER"

/note= "Trp is D-2-Methyl-Trp"

(ix) FEATURE:

(A) NAME/KEY: Modified-site

(B) LOCATION: 4

(D) OTHER INFORMATION: /product= "OTHER"

f/note= "Trp is D-Trp"

(ix) FEATURE:

(A) NAME/KEY: Modified-site

(B}) LOCATION:8
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{D}) OTHER INFORMATION: /product= "OTHER"

/note= "Trp is 2-Methyl-Trp-NH2"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

5

Trp Cys Phe Trp bys Thr Cys Trp

{2) INFORMATION FOR SEQ ID NO: 4:

10

(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 7 amino acids

(B} TYPE: amino acid

{(C) STRANDEDNESS:

15 (BD) TOPOLOGY: circular

(ii) MOLECULE TYPE: peptide

(1x) FEATURE:

20 (A) NAME/KEY: Disulfide-bond

(B) LOCATION:2..6

(1x) FEATURE:

(A) NAME/KEY: Modified-site

25 (B) LOCATION: 1

(D) OTHER INFORMATION: /product= “OTHER"

fnote= "Phe is D-Phe"

(ix) FEATURE:

30 {A) NAME/KEY: Modified-site

{B} LOCATION: 4

{D} OTHER INFORMATION: /product= "OTHER"
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/note= "Trp is D-Trp"

{ix) FEATURE:

{A) NAME/KEY: Modified-site

5 (B) LOCATION: 7

(BD) OTHER INFORMATION: /product= "OTHER"

f/note= "Trp is 2-Methyl-Trp-NH2"

(xi) SEQUENCE DESCRIPTION: SEQ ID No: 4:

10

Phe Cys Tyr Trp bys Cys Trp
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CLAIMS

1. Compounds of formula {T)

A-Cys-B-D-Trp-Lys-—C-Cys-R

wherein

A is D-AlkTrp, D-fNal,D-Phe;

B is Tyr, Phe;

C is Val, Thr;

Ris ThrNHy; ALkTrpNH,

with the proviso that when A is D-@GNal, B is not

Tyr, C is not Val and R is not Thr NH» and the

Pharmaceutically acceptable salts of said compounds.

2. Compound according to claim 1, selected from the

group consisting of:

D-MeTrp-Cys-Tyr-D-Trp-Lys-Val-Cys-TnrNu, {Sequence Id

no. 1};

D-BNal-Cys-Tyr-D-Trp-Lys~Val-Cys-MeTrpnNi, (Sequence Id

no. 2);

D-MeTrp-¢ys—Phe-D-Trp-Lys-Thr—-Cys-MeTrpNuy (Sequence Id

no. 3);

D-Phe-Cys-Tyr-D-Trp-Lys-Cys-MeTrpNH> (Sequence Id no.

4};

wherein MeTrp is 2-methyltryptophane.

3. The use of the compounds of claims 1-2 for the

preparation of a medicament with inhibitory activity on

the growth hormone.

4. The use of the compounds of claims 1-2 for the

preparation of a medicament with antitumor activity.

5. Pharmaceutical compositions containing a

therapeutically effective amount of a compound of claims

1-2 as active ingredient in admixture with carriers
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and/or pharmaceutically acceptable excipients.

6. Compounds of claims 1-2 as Ligands for a radioactive

marker.

7. The use of the compounds of claim 6 for the prepa-

tation of a diagnostic agent for the detection of

tumors.
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(54) Titles ANTINEOPLASTIC COMBINATIONS SUCH AS RAPAMYCIN TOGETHER WITH GEMCITABINE OR FLUO
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(57) Abstract: The invention provides the use of a combination of an mTOR inhibitor such as a rapanvycin and an antimetaholite
antineoplastic agent such as gemsitabine or fluorouracil in the treatment of neoplasms.
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FLUOROURACIL

This invention relates to antineoplastic combinations, more particularly to the

use of combinations cf an mTOR inhibitor (e.g. rapamycin 42-ester with 3-hydroxy-2-

fhydroxymethyl)-2-methylpropionic acid (CCI-779)) and an_antimetabolite

antineoplastic agent in the treatment of neoplasms.

BACKGROUND OF THE INVENTION

Rapamycin is a macrocyclic triene antibiotic produced by Streptomyces

hyqroscopicus, which was found to have antifungal activity, particularly against

Candida albicans, both in vitro and in vivo [C. Vezina et al., J. Antibiot. 28, 721

(1975), S.N. Sehgal et al., J. Antibiot. 28, 727 (1975); H. A. Bakeret al., J. Antibiot.

31, 539 (1978); U.S. Patent 3,929,992; and U.S. Patent 3,993,749]. Additionally,

rapamycin alone (U.S. Patent 4,885,171) or in combination with picibanil (U.S. Patent

4,401,653) has been shown to have antitumoractivity.

The immunosuppressive effects of rapamycin have been disclosed in FASEB

3, 3411 {1989}. Cyclosporin A and FK-506, other macrocyclic molecules, also have

been shown to be effective as immunosuppressive agents, therefore useful in
preventing transplant rejection [FASEB 3, 3411 (1989); FASEB 3, 5256 (1989); R. Y.

Caine et al., Lancet 1183 (1978); and U.S. Patent 5,100,899]. R. Martel et al. [Can. J.

Physiol. Pharmacol. 55, 48 (1977}] disclosed that rapamycin is effective in the

experimental allergic encephalomyelitis model, a model for multiple sclerosis; in the

adjuvant arthritis model, a model for rheumatoid arthritis; and effectively inhibited the

formation of IgE-like antibodies.

Rapamycin is also useful in preventing or treating systemic lupus

erythematosus [U.S, Patent 5,078,999], pulmonary inflammation [U.S. Patent

5,080,899], insulin dependent diabetes mellitus [U.S. Patent 5,321,009], skin

disorders, such as psoriasis [U.S. Patent 5,286,730], bowel disorders [U.S. Patent

5,286,731], smooth muscle cell proliferation and intimal thickening following vascular

injury [U.S. Patents 5,288,711 and 5,516,781], adult T-cell leukemia/lymphoma

[European Patent Application 525,966 A1], ocular inflammation [U.S. Patent

5,387,589], malignant carcinomas [U.S. Patent 5,206,018], cardiac inflammatory

disease [U.S, Patent 5,496,832], and anemia [U.S. Patent 5,561,138].
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Rapamycin 42-ester with 3-hydroxy-2-(hydroxymethy!)-2-methylpropionic acid

(CCI-779) is ester of rapamycin which has demonstrated significant inhibitory effects

on tumor growth in both in vitro and in vivo models. The preparation and use cf

hydroxyesters of rapamycin, including CCIl-779, are disclosed in U.S, Patent

5,362,718.

CCI-779 exhibits cytostatic, as opposed to cytotoxic properties, and may delay

the time to progression of tumors or time to tumor recurrence. CCI-779 is considered

to have a mechanism of action that is similar to that of sirolimus. CCl779 binds to

and forms a compiex with the cyloplasmic protein FKBP, which inhibits an enzyme,

mTOR {mammalian target of rapamycin, also known as FKBP12-rapamycin

associated protein [FRAP]). Inhibition of mTOR's kinase activity inhibits a variety of

signal transduction pathways, including cytokine-stimulated cell proliferation,

translation of MRNAsfor several key proteins that regulate the G1 phaseof the cell

cycle, and IL-2-induced transcription, leading to inhibition of progression of the cell

cycle from ci to S. The mechanism of action of CCI-779 that results in the G1 S$

phaseblock is novel for an anticancer drug.

In vitro, CCI-779 has been shown to inhibit the growth cf a number of

histologically diverse tumor cells. Central nervous system {CNS} cancer, leukemia (T-

cell}, breast cancer, prostate cancer, and melanoma lines were among the most

sensitive to CCI-779. The compound arrested cells in the G1 phase of the cell cycle.

In vivo studies in nude mice have demonstrated that CCI-779 has activity

against human tumor xenografts of diverse histological types. Gliomas were

particularly sensitive to CCI-779 and the compound wasactive in an orthotopic glioma

model in nude mice. Growth factor (platelet-derived)-induced stimulation of a human

glioblastoma cell line in vitro was markedly suppressed by CCI-779. The growth of

several human pancreatic tumors in nude mice as well as one of two breast cancer

lines studied in vivo also was inhibited by CCI-779.

DESCRIPTION OF THE INVENTION

This invention provides the use of combinations of an mTOR inhibitor and an

antimetabolite antineoplastic agent as antineoplastic combination chemotherapy. In

particular, these combinations are useful in the treatment of renal cancer, soft tissue

cancer, breast cancer, neuroendocrine tumer of the lung, cervical cancer, uterine

cancer, head and neck cancer, glioma, non-small lung cell cancer, prostate cancer,

-2-

West-Ward Pharm.
Exhibit 1002

Page 067



West-Ward Pharm. 
Exhibit 1002 

Page 068

10

15

20

20

30

WO 02/080975 PCT/LS02/10912

pancreatic cancer, !ymphoma, melanoma, small cell lung cancer, ovarian cancer,

colon cancer, esophageal cancer, gastric cancer, leukemia, colorectal cancer, and

unknown primary cancer. This invention also provides combinations of an MTOR

inhibitor and an antimetabolite antineoplastic agent for use as antineoplastic

combination chemotherapy, in which the dosage of either the mTOR inhibitor or the

antimetabolite antineoplastic agent or both are used in subtherapeutically effective

dosages.

As used in accordance with this invention, the term "treatment" meanstreating

a@ mammat having a neoplastic disease by providing said mammal an effective amount

of a combination of an MTORinhibitor and an antimetabolite antineoplastic agent with

the purpose ofinhibiting growth of the neoplasm in such mammal, eradication of the

neoplasm,or palliation of the mammal.

As used in accordance with this invention, the term “providing,” with respect to

providing the combination, means either directly administering the combination, or

administering a prodrug, derivative, or analog of one or both af the components of the

combination which will form an effective amount of the combination within the bady.

mTOR is the mammalian target of rapamycin, also known as FKBP12-

rapamycin associated protein [FRAP]. Inhibition of mTOR's kinase activity inhibits a

variety of signal transduction pathways, including cytokine-stimulated cell proliferation,

translation of mRNAs for several key proteins that regulate the G1 phase of the cell

cycle, and IL-2-induced transcription, leading to inhibition of progression of the cell

cycle from G1to 8.

mTORregulates the activity of at least two proteins involved in the translation

of specific cell cycle regulatory proteins (Burnett, P.E., PNAS 95: 1432 (1998) and

Isotani, S., J. Biol. Chem. 274: 33493 (1999)}. One of these proteins p70s6 kinase is

phosphorylated by mTOR on serine 389 as well as threonine 412. This

phosphorylation can be observed in growth factor treated cells by Western blotting of

whole cell extracts of these cells with antibody specific for the phosphoserine 389

residue.

As used in accordance with this invention, an "MTOR inhibitor” means a

compound orligand which inhibits cell replication by blocking progression of the cell
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cycle from G1 to S by inhibiting the phosphorylation of serine 389 of p70s6 kinase by
mTOR.

The following standard pharmacological test procedure can be used to

determine whether a compound is an mTORinhibitor, as defined herein. Treatment of

growth factor stimulated ceils with an mTOR inhibitor like rapamycin completely

blocks phosphorylation of serine 389 as evidenced by Western blot and as such

constitutes a good assay for mTOR inhibition. Thus whole cell lysates from cells

stimulated by a growth factor (eg. IGF1) in culture in the presence of an mTOR

inhibitor should fail to show a band on an acrylamide ge! capable of being labeled with

an antibody specific for serine 389 of p70s6K.

Materials:

NuPAGE LDS Sample Buffer (Novex Cat # NPO0007)
NuPAGE Sample Reducing Agent (Novex Cat # NP0004)
NuPAGE4-12%Bis-Tris Gel (Novex Cat # NP0321)
NuPAGE MOPS SDS Running Buffer (Novex Cat # NP0001)
Nitrocellulose (Novex Cat # LC2001}
NuPAGE Transfer Buffer (Novex Cat # NPOO06)
Hyperfilm ECL (Amersham Cat # RPN3114H)
ECL Western Blotting Detection Reagent (Amersham Cat # RPN2134)

Primary antibody: Phospho-p70 S6 Kinase (Thr389) (Cell Signaling Cat # 9205)
Secondary antibody: Goat anti-rabbit lIgG-HRP conjugate (Santa Cruz Cat # sc-2004)

Methods:

A. Preparation of Cell Lysates

Cell lines were grown in optimal basal medium supplemented with 10% fetal

bovine serum and penicillin/treptomycin. For phosphorylation studies, cells were

subcultured in 6-well plates. After the cells have completely attached, they were

either serum-starved. Treatment with mTOR inhibitors ranged from 2 to 16

hours. After drug treatment, the cells were rinsed once with PBS (phosphate

buffered saline without Mg++ and Ca++) and then lysed in 150-200 pl NuPAGE

LDS sample buffer per well. The lysates were briefly sonicated and then

centrifuged for 15 minutes at 14000 rpm. Lysates were stored at minus -B0°C until
use.
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The test procedure can also be run by incubating the cells in growth medium

overnigh, after they have completely attached. The results under both sets of

conditions should be the same for an mTOR inhibitor.

B. Western Blot Analysis

1}

2)

5)

Prepare total protein samples by placing 22.5 ul of lysate per tube and then

add 2.5 nl NUPAGE sample reducing agent. Heat samples at 70°C for 10

minutes. Electrophoresed using NUPAGE gels and NUPAGE SDSbuffers.

Transfer the gel to a nitrocellulose membrane with NUPAGEtransfer buffer.

The membrane are blocked for 1 hour with blocking buffer (Tris buffered

saline with 0.1%-Tween and 5% nonfat-miik). Rinse membranes 2x with

washing buffer (Tris buffered saline with 0.1%-Tween).

Blots/membrane are incubated with the P-p70 S6K (T389) primary antibody

{1:1000) in blocking buffer overnight at 4Cina rotating platform.

Blots are rinsed 3x for 10 minutes each with washing buffer, and incubated

with secondary antibody (1:2000) in blocking buffer for 1 hour at room

temperature.

After the secondary antibody binding, blots are washed 3x for 10 minutes

each with washing buffer, and 2x for 1 minute each with Tris-buffered saline,

followed by chemiluminescent (ECL) detection and then exposed to

chemiluminescence films.

As used in accordance with this invention, the term “a rapamycin" defines a

class of immunosuppressive compounds which contain the basic rapamycin nucleus

(shown below). The rapamycins of this invention include compounds which may be

chemically or biologically modified as derivatives of the rapamycin nucleus, while still

retaining immunosuppressive properties. Accordingly, the term "a rapamycin"

includes esters, ethers, oximes, hydrazones, and hydroxylamines of rapamycin, as

well as rapamycins in which functional groups on the rapamycin nucleus have been

modified, for example through reduction or oxidation. The term "a rapamycin” also

includes pharmaceutically acceptable salts of rapamycins, which are capable of

forming such saits by virtue of containing either an acidic or basic moiety.
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RAPAMYCIN

It is preferred that the esters and ethers of rapamycin are of the hydroxyl

groupsat the 42- and/or 31-positions of the rapamycin nucleus, esters and ethers of a

hydroxyl group at the 27-position (following chernical reduction of the 27-ketone), and

that the oximes, hydrazones, and hydroxylamines are of a ketone at the 42-position

(following oxidation of the 42-hydroxyl group} and of 27-ketone of the rapamycin

nucleus.

Preferred 42- and/or 31-esters and ethers of rapamycin are disclosed in the

following patents, which are all hereby incorporated by reference: alkyl esters (U.S.

Patent 4,316,885); aminoalkyl esters (U.S. Patent 4,650,803); fluorinated esters (U.S.

Patent 5,100,883); amide esters (U.S. Patent 5,118,677); carbamate esters (U.S.

Patent 5,118,678}; silyl ethers (U.S, Patent 5,120,842); aminoesters {U.S. Patent

5,130,307}; acetals (U.S. Patent 5,51,413)}; aminodiesters (U.S. Patent 5,162,333);

sulfonate and sulfate esters (U.S. Patent 5,177,203}, esters (U.S. Patent 5,221,670};

alkoxyesters (U.S. Patent 5,233,036); O-aryl, -alkyl, -alkenyl, and -alkynyl ethers (U.S.

Patent 5,258,389); carbonate esters (U.S. Patent 5,260,300); arylcarbonyl and

alkoxycarbonyl carbamates (U.S. Patent 5,262,423); carbamates (U.S. Patent

5,302,584}; hydroxyesters (U.S. Patent 5,362,718); hindered esters (U.S. Patent

5,385,908); heterocyclic esters (U.S. Patent 5,385,909); gem-disubstituted esters

(U.S. Patent 5,385,910}, amino alkanoic esters (U.S. Patent 5,389,639);

phosphorylearbamate esters (U.S. Patent 5,391,730); carbamate esters (U.S. Patent

-§-
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5,411,967); carbamate esters (U.S. Patent 5,434,260); amidino carbamate esters

(U.S. Patent 5,463,048): carbamate esters (U.S. Patent 5,480,988); carbamate esters

(U.S. Patent 5,480,989); carbamate esters (U.S. Patent 5,489,680}; hindered N-oxide

esters (U.S. Patent 5,491,231); biotin esters (U.S. Patent 5,504,091); Q-alkyl ethers

(U.S. Patent 5,665,772); and PEG esters of rapamycin (U.S. Patent 5,780,462). The

preparation of these esters and ethers are disclosed in the patents listed above.

Preferred 27-esters and ethers of rapamycin are disclosed in U.S. Patent

5,256,790, which is hereby incorporated by reference. The preparation of these esters

and ethers are disclosed in the patentslisted above.

Preferred oximes, hydrazones, and hydroxylamines of rapamycin are

disclosed in U.S. Patents 5,373,014, 5,378,836, 5,022,264, and 5,563,145, which are

hereby incorporated by reference. The preparation of these oximes, hydrazones, and

hydroxylamines are disclosed in the above listed patents. The preparation of 42-

oxorapamycin is disclosed in 5,023,263, which is hereby incorporated by reference.

Particularly preferred rapamycins include rapamycin [U.S. Patent 3,929,992],

CCI-779 [rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl}-2-methylpropionic

acid; US. Patent 5,362,718], and 42-0-(2-hydroxy)ethyl rapamycin [U.S. Patent

5,665,772].

When applicable, pharmaceutically acceptable salts of the rapamycin can be

formed from organic and inorganic acids, for example, acetic, propionic, lactic, citric,

tartaric, succinic, fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochioric,

hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, napthalenesulfonic,

benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known acceptable

aids when the rapamycin contains a suitable basic moiety. Salts may also be formed

from organic and inorganic bases, such as alkali metal salts (for example, sodium,

lithium, or potassium) alkaline earth metal salts, ammonium salts, alkylammonium

salts containing 1-6 carbon atoms or dialkylammonium salts containing 1-6 carbon

atoms in each alkyl group, and trialkylammonium salts containing 1-6 carbon atornsin

each alkyl group, when the rapamycin contains a suitable acidic moiety.
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It is preferred that the mTORinhibitor used in the antineoplastic combinations

of this invention is a rapamycin, and more preferred that the mTOR inhibitor is

rapamycin, CCI-779, or 42-0-(2-hydroxy)ethyl rapamycin.

As described herein, CCI-779 was evaluated as a representalive mTOR

inhibitor in the MTORinhibitor plus antimetabolite combinations of this invention.

The preparation of CCI-779 is described in U.S. Patent 5,362,718, which is

hereby incorporated by reference. When CCI-779 is used as an antineoplastic agent,

it is projected that initial iv. infusion dosages will be between about 0.1 and 100

mg/m? when administered on a daily dosage regimen (daily for 5 days, every 2-3

weeks), and between about 0.1 and 1000 mg/m2 when administered on a once

weekly dosage regimen. Oral or intravenous infusion are the preferred routes of

administration, with intravenous being more preferred.

As used in accordance with this invention, the term "antimetabolite" means a

substance which is structurally similar to a critical natural intermediate (metabolite) in

a biochemical pathway leading to DNA or RNA synthesis which is used by the hostin

that pathway, but acts to inhibit the completion of that pathway (i.e., synthesis of DNA

or RNA). -More specifically, antimetabolites typically function by (1) competing with

metabolites for the catalytic or regulatory site of a key enzyme in DNA or RNA

synthesis, or (2) substitute for a metabolite that is normally incorporated into DNA or

RNA, and thereby producing a DNA or RNA that cannct support replication. Major

categories of antimetabolites include (1) folic acid analogs, which are inhibitors of

dihydrofolate reductase (DHFR); (2) purine analogs, which mimic the natural purines

(adenine or guanine) but are structurally different so they competitively or irreversibly

inhibit nuclear processing of DNA or RNA; and (3) pyrimidine analogs. which mimic

the natural pyrimidines (cylosine, thymidine, and uracil) but are structurally different so

they competitively or irreversibly inhibit nuclear processing of DNA or RNA.

Thefollowing are representative examples of antimetabolites ofthis invention.

5-Fluorouracil (5-FU; 5-fluoro-2,4(1H,3H)-pyrimidinedione} is commercially

available in a topical cream (FLUOROPLEX or EFUDEX) a topical solution

(FLUOROPLEX or EFUDEX}, and as an injectable containing 50 mg/mL 5-fluorouracil

(ADRUCGIL orflurouracil).
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Floxuradine (2'-deoxy-5-fluorouridine) is commercially available as an

injectable containing 500 mq/vial of floxuradine (FUDRorfloxuradine).

Thioguanine (2-amino-1,7-dihydro-6-H-purine-6-thione) is commercially

available in 40 mgoral tablets (thioguanine).

Cytarabine=(4-amino-1-(beta)-D-arabinofuranosy!-2(1H)-pyrimidinone)—is

commercially available as a liposomal injectable containing 10 mg/mL cytarabine

{(DEPOCYT)or as a liquid injectable containing between 1mg - 1g/vial or 20 mg/mL

(cytarabine or CYTOSAR-U)}.

Fiudarabine (9-H-Purin-6-amine,2-fluoro-9-(5-O-phosphono-(beta)-D-arabino-

furanosyl) is commercially available as a liquid injectable containing 50 mg/vial

{(FLUDARA).

6-Mercaptepurine (1,7-dihydro-6H-purine-6-thione) is commercially available in

50 mg oral tablets (PURINETHOL).

Methotrexate (MTX;  N-[4-[[(2,4-diamino-6-pteridiny!)methyl]methylamino}-

benzoyl]-L-glutamic acid) is commercially available as a liquic injectable containing

between 2.5 - 25 mg/mL and 20 mg - 1 g/vial (methotrexate sodium or FOLEX) and in

2.5 mg oral tablets (methotrexate sodium).

Gemcitabine {2'-deoxy-2',2'-diflucrocytidine =monohydrochloride ((beta)-

isomer)), is commercially available as a liquid injectable containing between 200 mg -

1g/vial (GEMZAR}.

Capecitabine (5'-deoxy-5-fluoro-N-[(pentyloxy)carbonyl]-cytidine) is

commercially available as a 150 or 500 mg oral tablet (XELODA).

Pentostatin ((R)-3-(2-deoxy-(beta}-D-erythro-pentofuranosyl)-3,6,7,8-tetra-

nydroimidazo[4,5-d]{1,3}diazepin-8-ol} is commercially available as a liquid injectable

containing 10 mg/vial (NIPENT).

Trimetrexate (2,4-diamino-5-methyl-6-[{3,4,5-trimethoxyanilino)jmethylJ-

quinazolineé mono-D-glucuronate) is commercially available as a liquid injectable

containing between 25 - 200 mg/vial (NEUTREXIN).

Cladribine (2-chloro-6-amino-9-(2-deoxy-(beta)-D-erythropento-furanosyl)-

purine) is commercially available as a liquid injectable containing 1 mg/mL

(LEUSTATIN).

Thefollowing table briefly summarizes someof the recommended dosagesfor

the antimetabolites listed above.
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Dosage Regimen

5-Fluerouracil 12 mg/kg oral daily for 4 days

6 mg/kg oral days 6, 8, 10, 12

no drug on days 5, 7, 9, and 11; doses
cutin halfif toxicity observed

370 - 600 mgim? iv.|daily for 5 days, every 3-4 weeks

Floxuradine (FUDR) 0.1-0.6 mg/kg daily by arterial infusion

Cytarabine (DEPOCYT) every 14 days for 5 doses during
. induction period; follawed by every 28

days for maintenance

Cytarabine (injectable} | 400 mgim2 daily for 7 days
twice daily for 2-6 days

2.3 gim2

Fludarabine (FLUDARA) 25 mgim2 30 min infusion for 5 consecutive days;every 28 days

6-Mercaptopurine 2.5-5 mg/kg daily for induction

(PURINETHOL) 1.5-2.5 mg/kg daily for maintenance

Methotrexate 15-30 mg oral daily for 5 day course; repeated 3-5 times

Gemcitabine (GEMZAR) 4000 mg/m2/30 min|singie agent: once weekly for 7 weeks,
followed by 1 week rest, then once weekly
for 3 out of every 4 weeks

1000 -1250 mg/m2;|combination therapy: days 1, 6, 15 per 28
30 min day cycle, or days 1 and 8 per 21 daycycle

Capecitabine (XELODA) 2500 mg/m2 daily for 2 weeks followed by 1 week rest
period

Pentostatin (NIPENT) as bolus injection or diluted as iv.
infusion; every other week

Trimetrexate (NEUTREXIN) 45 mg/m? Lv. infusion once daily for 21 days

Cladribine (LEUSTATIN) 0.09 mg/kg/day continuous infusion for 7 consecutive
days

This invention alse covers the use of an mTOR inhibitor plus an antimetabolite

in Which a biochemical modifying agent is part of the chemotherapeutic regimen. The

term “biochemical modifying agent” is well known and understood to those skilled in

the ari as an agent given as an adjunct to antimetabolite therapy, which serves to

potentiate its antineoplastic activity, as well as counteract the side effects of the

antimetabolite. Leucovorin and levofolinate are typically used as biochemical

modifying agents for methotrexate and 5-FU therapy.
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Leucovorin (5-formyl-5,6,7,8-tetrahydrofolic acid} is commercially available as

an injectable liquid containing between 5 - 10 mg/mL or 50 - 350 mg/vial (leucovorin

calcium or WELLCOVORIN) and as 5 - 25 mg oral tablets (leucovorin calcium).

Levofolinate (pharmacologically active isomer of 5-formyltetrahydrofolic acid)

is commercially available as an injectable containing 25 - 75 mg_levofolinate

(ISOVORIN)or as 2.5 - 7.5 mg oral tablets (ISOVORIN).

Preferred mTOR inhibitor plus antimetabolite combinations of this invention

include CCI-779 plus gemcitabine; CCI-779 plus 5-fluorouracil; and CCI-779 plus 5-

fluorouracil plus leucovorin. It is preferred that the CCI-779 plus gemcitabine

combination be used in treating pancreatic cancer and that the CCI-779 plus 5-

fluorouracil combination (with or without leucovorin) be used in treating colorectal
cancer.

The antineoplastic activity of the CC}-779 plus antimetabolite combination was

confirmed in in vifro and in vivo standard pharmacological test procedures using

combinations of CCI-779 plus gemcitabine; and CCI-779 plus 5-fluorouracil as

representative combinations of this invention. The following briefly describes the

procedures used and the results obtained.

Human rhabdomyosarcoma lines Rh30 and Rh1 and the human glioblastoma

line SJ-GBM2 were used for in vitro combination studies with CCl-779 and

antimetabolite agents. /n vivo studies used a human neuroblastoma (NB1643) and

human colon line GC3.

Dose response curves were determined for each of the drugsof interest. The

cell lines Rh30, Rh1 and SJ-G2 wereplated in six-well cluster plates at 6x104, 5x10

and 2.5x104 cells/well respectively. After a 24 hour incubation period, drugs were

addedin either 10%FBS+RPMI 1640 for Rn30 and Rh1 or 15%FBS+DMEfor SJ-G2.

After seven days exposure to drug containing media, the nuclei were released by

treating the cells with a hypotonic solution followed by a detergent. The nuclei were

then counted with a Coulter Counter. The results of the experiments were graphed

and the IGsq (drug concentration producing 50%inhibition of growth) for each drug

was determined by extrapolation. Because the IC50s vanedslightly from experiment

to experiment, two values that bracketed the IC50 of each drug were used in the

interaction studies. The point of maximum interaction between two drugs occurs
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when they are present in a 1:1 ratio if the isobole is of standard shape. Therefore,

each of the three approximate IC5) concentrations of CCI-779 was mixed in a 1:1

ratio with each of three approximated C<s of gemcitabine or 5-FU. This resulted in

nine 1:1 combinations of drugs in each experiment plus three IC5, concentrations for

CCI-779 and the other drug. This protocol usually resulted in at least one combination

for each drug containing an IC5, value. The 1:1 combination of ICs, concentrations

for CCl-779 and each chemotherapy drug was then used to calculate additivity,

synergism, or antagonism using Berenbaum's formula: ~/Xsqty/V59,=1,<1,>1. If the

three concentrations of CCI-779 tested alone didn't produce an IC that matched any

of the three ICs of the other compound tested alone, all the 1:1 combinations were

checked to see if their ICs fell between the appropriate ICs of drugs tested singly. If

they did, the effect was considered additive.

The results obtained in the in vitro standard pharmacological test procedure

showed that in no case did the combinationsyield less than a 50% inhibition of growth

indicating tnat the combinations were at least additive and produced no evidence of

antagonism.

Female CBA/CaJ mice (Jackson Laboratories, Bar Harbor, ME), 4 weeks of

age, were immune-deprived by thymectomy, followed 3 weeks later by whole-body

irradiation (1200 cGy) using a !37Cs source. Mice received 3 x 106 nucleated bone

marrow cells within 6-8 h of irradiation. Tumor pieces of approximately 3 mm> were

implanted in the space of the dorsal lateral flanks of the miceto initiate tumor growth.

Tumeor-bearing mice were randomized into groups of seven prior to initiating therapy.

Mice bearing tumors each received drug when tumors were approximately 0.20-1 cm

in diameter. Tumor size was determined at 7-day intervals using digital Vernier

calipers interfaced with a computer. Tumor volumes were calculated assuming tumors

to be spherical using the formula [(7/6} x ¢3], where d is the mean diameter. CCI-

779 was given on a schedule of 5 consecutive days for 2 weeks with this cycle

repeated every 21 days for 3 cycles. This resulted in CCI-779 being given on days 1-

5, 8-12 (cycle 1); 21-25, 28-32 (cycle 2); and 42-46, 49-53 (cycle 3}. The schedule of

the other chemotherapy drug for each study was as follows:

Gemcitabine on days 1, 4, 8 in cycle 1 only
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The combination of CCI-779 and gemcitabine was evaluated in a human colon

(GC3) mouse xenograft test procedure. In this test procedure, CCI-779 was given

daily x 5 for 2 consecutive weeks every 21 days for 3 cycles and gemcitabine given on

days 1, 4, and & in the first cycle only. The presence of CCI-779 did not enhance

tumor regression seenin the first cycle with gemcitabine treatment. However, groups

treated with CCI-779 were delayed in the time required to reach 2-3x the original

pretreatment tumor volume (versus gemcitabine alone), indicating that there was at

least an additive benefit derived from the combination treatment.

Based on the results of these standard pharmacological test procedures,

combinations of an mTOR inhibitor plus an antimetabolite chemotherapeutic agent

are useful as antineoplastic therapy. More particularly, these combinations useful in

treating treatment of renai carcinoma, soft tissue sarcoma, breast cancer,

neurcendocrine tumor of the lung, cervical cancer, uterine cancer, head and neck

cancer, glioma, non-small cell lung cancer, prostate cancer, pancreatic cancer,

lymphoma, melanoma, small cell lung cancer, ovarian cancer, colon cancer,

esophageal cancer, gastric cancer, leukemia, colorectal cancer, and unknown primary

cancer. As these combinations contain al least two active antineoplastic agents, the

use of such combinations also provides for the use of combinations of each of the

agents in which one or both of the agents is used at subtherapeutically effective

dosages, thereby lessening toxicity associated with the individual chemotherapeutic

agent.

In providing chemotherapy, multiple agents having different modalities of

action are typically used as part of a chemotherapy "cocktail." It is anticipated that the

combinations of this invention will be used as part of a chemotherapy cocktail that

may contain one or more additional antineoplastic agents depending on the nature of

the neoplasia to be treated. For example, this invention also covers the use of the

mTOR=inhibitor/‘antimetabolite combination used in conjunction with other

chemotherapeutic agents, such as alkylating agents (i.e., cisplatin, carboplatin,

streptazoin, melphalan, chlorambucil, carmustine, methclorethamine, lomustine,

bisulfan, thiotepa, ifofamide, or cyclophosphamide}; hormonal agents ({i.e.,

estramustine, tamoxifen, toremifene, anastrozole, or letrozole}; antibiotics ({i.e.,

plicamycin, bleomycin, mitoxantrone, idarubicin, dactinomycin, mitomycin,

doxorubicin, or daunorubicin); immunomodulators (i.e., interferons, IL-2, or BCG);
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antimitotic agents (i.e., vinblastine, vincristine, teniposide, or vinorelbine};

topoisomerase inhibitors (i.¢., topotecan, irinotecan, or etoposide); and other agents

(i.e., hydroxyurea, trastuzumab, altretamine, retuximab, paclitaxel, docetaxel,

L-asparaginase, or gemtuzumab ozogamicin).

As used in this invention, the combination regimen can be given

simultaneously or can be given in a staggered regimen, with the mTORinhibitor being

given at a different time during the course of chemotherapy than the antimetabolite.

This time differential may range from several minutes, hours, days, weeks, or longer

between administration of the two agents. Therefore, the term combination does not

necessarily mean administered at the same time or as a unitary dose, but that each of
the components are administered during a desired treatment period. The agents may

also be administered by different routes. For éxample, in the combination of an

mTORinhibitor plus an antimetabolite, it is anticipated that the mTORinhibitor will be

administered orally or parenterally, with parenterally being preferred, while the

antimetabolite may be administered parenterally, orally, or by other acceptable

means. For the CCI-779 combination with gemcitabine, it is preferred that the

gemcitabine be administered parenterally. For the CCl-779 combination with 5-FU

and leucovorin, it is preferred that the 5-FU and leucovorin are administered

parenterally. These combination can be administered daily, weekly, or even once

monthly. As typical for chemotherapeutic regimens, a course of chemotherapy may

be repeated several weeks later, and may follow the same timeframe for

administration of the two agents, or may be modified based on patient response.

Accordingly this invention also provides a product comprising an MTOR

inhibitor and an antimetabolite antineoplastic agent as a combined preparation for

simultaneous, separate or sequential use in the treatment of a neoplasm in a mammal.

As typical with chemotherapy, dosage regimens are closely monitored by the

treating physician, based on numerous factors including the severity of the disease,

response to the disease, any treatment related toxicities, age, health of the patient,

and other concomitant disorders or treatments.

Based on the results obtained with the representative CCI-779 plus

antimetabolite combinations,it is projected that the initial iv. infusion dosage of the

MTORinhibitor will be between about 0.1 and 100 mg/m?2, with between about 2.5
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and 70 mg/m2 being preferred. It is also preferred that the mTOR inhibitor be

administered byi.v., typically over a 30 minute period, and administered about once

per week. The initial dosages of the antimetabolite component will depend on the

component used, and will be basedinitially on physician experience with the agents

chosen.

Based on the results obtained with the CCI-779 plus antimetabolite

combinations, it is projected that for the mTOR inhibitor plus gemcitabine

combination, the initial i.v. infusion dosage of the mTOR inhibitor will be between

about 0.1 and 100 mg/m2, with between about 2.5 and 70 mg/m?beingpreferred, and

the initial iv. infusion dosage of gemcitabine will be between about 400 and 1500

mg/m2, with between about 800 and 1000 mg/m? being preferred. It is initially

projected that patients will receive a 30 minute i.v. infusion of the mTORinhibitor,

followed immediately or preceded by a 30 minute iv. infusion of gemcitabine on days

1 and 6 of a 21 day treatment cycle. After one or more treatment cycles, the dosages

can be adjusted upwards or downwards depending on the results obtained and the

side effects observed.

Based on the results obtained, when CCI-779 is used in combination with 5-FU

and leucovorin, it is projected that in an mTOR inhibitor plus 5-FU plus leucovorin

regimen, the initial i.v. infusion dosage of the mTORinhibitor will be between about

0.1 and 100 mg/m2, with between about 2.5 and 70 mg/m? being preferred; theinitial

i.v. infusion dosage of leucovorin will be between about 50 and 500 mg/m2, with about

200 mg/m? being preferred; and theinitial i.v. infusion dosage of 5-FU will be between

about 500 and 7500 mg/m2, with between about 1000 and 5000 mg/m? being

preferred. It is initially projected that the combination will be administered according

to the following regimen: patients will receive a 1 hour i.v. infusion of leucovorin once

weekly during each 6 week treatment cycle; immediately following each dose of

leucovorin, 5-FU is administered as a 24-hour continuous i.v. infusion. The mTOR

inhibitor will be administered beginning on day 8, of cycle 1, and will be given once

weekly as a 30 minute |.v. infusion. Each 6 week treatment cycle is follawed by a 1

week rest before beginning the next 6 week treatment cycle. After one or more

treatment cycles, the dosages can be adjusted upwards or downwards depending on

the results obtained and the side effects observed.
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For commercially available antimetabolites, the existing dosage form can be

used, with the dosages divided as need be. Alternatively, such agents or

antimetabolites that are not commercially available can be formulated according to

standard pharmaceutical practice. Oral formulations containing the active compounds

of this invention may comprise any conventionally used oral forms, including tablets,

capsules, buccal forms, troches, lozenges and oralliquids, suspensions or solutions.

Capsules may contain mixtures of the active compound(s) with inert fillers and/or

diluents such as the pharmaceutically acceptable starches (e.g. corn, potato or

tapioca starch}, sugars, artificial sweetening agents, powdered celluloses, such as

crystalline and microcrystalline celluloses, flours, gelatins, gums, etc. Useful tablet

formulations may be made by conventional compression, wet granulation or dry

granulation methods andutilize pharmaceutically acceptable diluents, binding agents,

lubricants, disintegrants, surface modifying agents (including surfactants}, suspending

or stabilizing agents, including, but not limited to, magnesium stearate, stearic acid,

talc, sodium lauryl sulfate, microcrystalline cellulose, carboxymethylcellulose calcium,

polyvinylpyrrelidone, gelatin, alginic acid, acacia gum, xanthan gum, sodium citrate,

complex silicates, calcium carbonate, glycine, dextrin, sucrose, sorbitol, dicalcium

phosphate, calcium sulfate, lactose, kaolin, mannitol, sodium chloride, talc, dry

starches and powdered sugar. Preferred surface modifying agents include nonionic

and anionic surface modifying agents. Representative examples of surface modifying

agents include, but are not limited to, poloxamer 188, benzalkonium chloride, calcium

stearate, cetostearl alcohol, cetornacrogol emulsifying wax, sorbitan esters, colloidol

silicon dioxide, phosphates, sodium dodecylsulfate, magnesium aluminum silicate,

and triethanolamine. Oral formulations herein may utilize standard delay or time

release formulations ta alter the absorption of the active compound(s}. The oral

formulation may also consist of administering the active ingredient in water or a fruit

juice, containing appropriate solubilizers or emuisifiers as needed.

tn some cases it may be desirable to administer the compounds directly to the

airways in the form of an aerosol.

The compounds may also be administered parenterally or intraperitoneally.

Solutions or suspensions of these active compounds as a free base or

pharmacologically acceptable salt can be prepared in water suitably mixed with a

surfactant such as hydroxy-propyicellulose. Dispersions can also be prepared in

glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
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conditions of storage and use, these preparation contain a preservative to prevent the

growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous

solutions or dispersions and sterite powders for the extemporaneous preparation of

sterile injectable solutions or dispersions. In all cases, the form must be sterile and

must be fluid to the extent that easy syringability exists. It must be stable under the

conditions of manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi. The carrier can

be a solvent or dispersion medium containing, for example, water, ethancl, polyol

(e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures

thereof, and vegetablecils.

For the purposes of this disclosure, transdermal administrations are

understood to include alt administrations across the surface of the body and the inner

linings of bodily passages including epithelial and mucosal tissues. Such

administrations may be carried out using the present compounds,or pharmaceutically

acceptable salts thereof, in lotions, creams, foams, patches, suspensions, solutions,

and suppositories (rectal and vaginal).

Transdermal administration may be accomplished through the use of a

transdermal patch containing the active compound and a carrier that is inert to the

active compound, is non toxic to the skin, and allows delivery of the agent for systemic

absorption into the blood stream via the skin. The carrier may take any number of

forms such as creams and ointments, pastes, gels, and occlusive devices. The

creams and ointments may be viscous liquid or semisolid emulsions of either the oil-

in-water or water-in-oil type. Pastes comprised of absorptive powders dispersed in

petroleum or hydrophilic petroleum containing the active ingredient may also be

suitable. A variety of occlusive devices may be used to release the active ingredient

into the blood stream such as a semi-permeable membrane covering a reservoir

containing the active ingredient with or without a carrier, or a matrix containing the

active ingredient. Other occlusive devices are knownin theliterature.

Suppository formulations may be made from traditional materials, including

cocoa butter, with or without the addition of waxes to alter the suppository’s melting

point, and glycerin. Water soluble suppository bases, such as polyethylene glycols of

various molecular weights, may also be used.
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CLAIMS

Whatis claimedis:

1. A method of treating a neoplasm in a mammal in need thereof, which

comprises providing to said mammal an effective amount of a combination comprising

an mTORinhibitor and an antimetabolite antineoplastic agent.

2. A method of treating a neoplasm according to claim 1 wherein either the

mTOR inhibitor, the antimetabolite, or both are provided in subtherapeulically effective

amounts.

3. A method according to claim 2 in which the mTORinhibitor is provided

in a subtherapeutically effective amount.

4, A method according to claim 2 or claim 3 in which the antimetabolite is

provided in a subtherapeutically effective amount.

5. A method according to any oneof claims 1 to 4, wherein the neoplasm

is one of the following:

renal cancer; soft tissue sarcoma; breast cancer; a neuroendocrine tumorof the lung;

cervical cancer; uterine cancer;. a head and neck cancer, glioma; non-small cell lung

cancer; prostate cancer; pancreatic cancer; lymphoma; melanoma; small cell lung

cancer; ovarian cancer; cofon cancer; esophageal cancer; gastric cancer, leukemia;

colorectal cancer; or unknown primary cancer.

6. A method according to any one of claims 1 to 5, wherein the

combination further comprises a biochemical modifying agent.

7. A method according to claim 6, wherein the biochemical modifying

agentis leucovorin or levofolinate.

8. A method according to any one of claims 1 to 5 in which the

antimetabolite is gemcitabine.
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9. A method according to claim 8, wherein the neoplasm is pancreatic
cancer.

10. A method according to any one of claims 1 te 5 in which the

antimetabolite is 5-fluorouracil.

11. A method according to claim 10, in which the combination further

comprises a biochemical modifying agent.

12. A method according to any one of claims 1 to 5 which comprises

providing to said mammal an effective amount of a combination of an mTORinhibitor,

5-fluorouracil, and !eucovorin.

13. A method according to any one of claims 10 to 12, wherein the

neoplasm is colorectal cancer.

14, A method accerding to any one of claims 1 to 13, wherein the mTOR

inhibitor is a rapamycin.

15. A method according to claim 14, wherein the rapamycin is rapamycin.

16. A method according to claim 14, wherein the rapamycin is 42-0-(2-

hydroxy)ethyl rapamycin.

17. A method according to claim 14, wherein the rapamycin is rapamycin

42-ester with 3-hydroxy-2-(hydroxymethyl}-2-methylpropionic acid.

18. An antineoplastic combination which comprises an effective amount of

an mTORinhibitor and an antimetabolite antineoplastic agent.

19. The combination of claim 18, which further comprises a biochemical

modifying agent.
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20, The combination according to claim 19, wherein the mTOR inhibitor is a

rapamycin.

21. The combination according to claim 19, wherein the rapamycin is

rapamycin.

22. The combination according to claim 19, wherein the rapamycin is 42-0-

(2-hydroxy jethy! rapamycin.

23. The combination according to claim 19, wherein the rapamycin is

rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl)-2-methylpropionic acid.

24. A product comprising an mTOR inhibitor and an antimetabolite

antineoplastic agent as a combined preparation for simultaneous, separate or

sequential use in the treatment of a neoplasm in a mammal.

25, A product as claimed in claim 24 further comprising a biochemical

modifying agent,

26. A product as claimed in claim 24 or claim 25 wherein the neoplasm is

one of the following:

renal cancer; soft tissue sarcoma; breast cancer; a neuroendocrine tumor of the tung;

cervical cancer; uteriné cancer;. a head and neck cancer; glioma; non-small cell tung

cancer; prostate cancer; pancreatic cancer; lymphoma; melanoma; small cell lung

cancer; ovarian cancer; colon cancer; esophageal cancer; gastric cancer; leukemia;

colorectal cancer; or unknown primary cancer.

27, A product as claimed in any one of claims 24 to 26. wherein the mTOR

inhibitor is a rapamycin.

28. A product according to claim 27, wherein the rapamycin is rapamycin.

29, A product according to claim 27, wherein the rapamycin is 42-0-(2-

hydroxyjethy! rapamycin.
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30. A product according to claim 27, wherein the rapamycin is rapamycin

42-ester with 3-hydroxy-2-(hycroxymethyl)-2-methyipropionic acid.

31. A product according to any one of claims 24 to 30 in which the

antimetabolite is gemcitabine or 5-fluorouracil.
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ANTINEOPLASTIC COMBINATIONS

BACKGROUND OF THE INVENTION

This invention relates to the use of combinations of rapamycin 42-ester with

3-hydroxy-2-(hydroxymethy|)-2-methylpropionic acid (CCI-779) and 4-dimethylamino-

but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-
amide (EKB-568).

Rapamycin is a macrocyclic triene antibiotic produced by Streptomyces

hygroscapicus, which was found fo have antifungal activity, particularly against

Gandida_ albicans, both in vitro and in vivo [C. Vezina et al., J. Antibiot. 28, 721

(1975); 3.N. Sehgal et al., J. Antibiot. 28, 727 (1975); H. A. Bakeret al., J. Antibiot.

31, 539 (1978); U.S. Patent 3,929,992; and U.S. Patent 3,993,749]. Additionally,

rapamycin alone (U.S. Patent 4,885,171) or in combination with picibanil (U.S. Patent

4,401,653) has been shown to have antitumoractivity.

The immunosuppressive effects of rapamycin have been disclosed in FASEB

3, 3411 (1989). Cyclosporin A and FK-506, other macrocyclic molecules, also have

been shown to be effective as immuncsuppressive agents, therefore useful in

preventing transplant rejection [FASEB 3, 3471 (1989); FASEB 3, 5256 (1989);

R. ¥. Calne et al., Lancet 1183 (1978); and U.S. Patent 5,100,899]. R. Martel et al.

[Can. J. Physiol. Pharmacol. 55, 48 (1977)}] disclosed that rapamycin is effective in

the experimental allergic encephalomyelitis model, a model for multiple sclerosis; in

the adjuvant arthritis model, a model for rheumatoid arthritis; and effectively inhibited

the fermation of IgE-like antibodies.

Rapamycin is also useful in preventing or treating systemic lupus

erythematosus [U.S. Patent 5,078,999], pulmonary inflammation (U.S. Patent
5,080,899], insulin dependent diabetes mellitus [U.S. Patent 5,321,003], skin

disorders, such as psoriasis [U.S. Patent 5,286,730], bowel disorders [U.S, Patent

5,286,731], smooth muscle cell proliferation and intimal thickening following vascular

injury [U.S. Patents 5,288,711 and 5,516,781], adult T-cell leukemia/lymphoma

[European Patent Application 525,960 A‘1], ocular inflammation [U.S. Patent

5,387,589], malignant carcinomas [U.S. Patent 5,206,018], cardiac inflammatory

disease [U.S. Patent 5,496,832], and anemia [U.S. Patent 5,561,138].
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Rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl)-2-methylpropionic acid

(CCI-779) is ester of rapamycin which has demonstrated significant inhibitory effects

on tumor growth in both in vitro and in vivo models. The preparation and use of

hydroxyesters of rapamycin, including CCl-779, are disclosed in U.S. Patient

5,362,718.

CCI779 exhibits cytostatic, as opposed to cytotoxic properties, and may delay

the time to progression of tumors or time to tumor recurrence. CCI-779 is considered

to have a mechanism of action that is similar to that of sirolimus. CCI-779 binds to

and forms a complex with the cytoplasmic protein FKBP, which inhibits an enzyme,

mTOR (mammalian target of rapamycin, also known as FKBP12-rapamycin

associated protein [FRAP]. Inhibition of mTOR'’s kinase activity inhibits a variety of

signal transduction pathways, including cytokine-stimulated cell proliferation,

translation of MRNAs for several key proteins that regulate the G1 phase of the cell

cycle, and IL-2-induced transcription, leading to inhibition of progression of the cell

cycle from a: to S. The mechanism of action of CClI-779 that results in the G1 3

phaseblockis novel for an anticancer drug.

In vitro, CCI-779 has been shown to inhibit the growth cf a’ number of

histologically diverse tumorcells. Central nervous system (CNS) cancer, leukemia (T-

cell), breast cancer, prostate cancer, and melanoma lines were among the most

sensitive to CCI-779. The compound arrested cells in the G1 phase of the cell cycle.

In vivo studies in nude mice have demonstrated that CCI-779 has activity

against human tumor xenografts of diverse histological types. Gliomas were

particularly sensitive to CCI-779 and the compound was active in an orthotopic glioma

model in nude mice. Growth factor (platelet-derived)-induced stimulation of a human

glioblastoma cell line in vitro was markedly suppressed by CCI-779. The growth of

several human pancreatic tumors in nude mice as well as one of two breast cancer

lines studied in vivo also was inhibited by CCI-778.

Protein tyrosine kinases are a class of enzymes that catalyze the transfer of a

phosphate group from ATP or GTP to tyrosine residue located on protein substrates.

Protein tyrosine kinases clearly play a role in normalcell growth. Many of the growth

factor receptor proteins function as tyrosine kinases andit is by this process that they

effect signaling. The interaction of growth factors with these receptors is a necessary

event in norma! regulation of cell growth. However, under certain conditions, as a

-2-
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result of either mutation cr overexpression, these receptors can become Ceregulatec;

the result of which is uncontrolled cell proliferation which can lead to tumor growth and

ultimately to the disease known as cancer [Wilks A.F., Adv. Cancer Res., 60, 43

(1993) and Parsons, J.T.; Parsons, S.J., /mportant Advances in Oncology, DeVita

V.T. Ed., J.B. Lippincott Co., Phila., 3 (1993) ]. Among the growth factor receptor

kinases and their proto-oncogenes that have been identified and which are targets of

the compounds of this invention are the epidermal growth factor receptor kinase

(EGF-R kinase, the protein product of the erbB oncogene), and the produci produced

by the erbB-2 (also referred to as the neu or HER2) oncogene. Since the

phosphorylation event is a necessary signal for cell division to eccur and since

overexpressed or mutated kinases have been associated with cancer,an inhibitor of

this event, a protein tyrosine kinase inhibitor, will have therapeutic value for the

treatment of cancer and other diseases characterized by uncontrolled or abnormalcell

growth. For example, overexpression of the receptor kinase product of the erbB-2

oncogene has been associated with human breast and ovarian cancers [Slamon, D.

J, et. al., Science, 244, 707 (1989) and Science, 235 , 1146 (1987}]. Deregulation of

EGF-R kinase has been associated with epidermoid tumors [Reiss, M., et. al., Cancer

Res., 57, 6254 (1991)], breast tumors [Macias, A., et. al., Anticancer Res., 7, 459

(1987)], and tumors involving other major organs [Gullick, W.w., Brit. Mec. Bull., 47,

87 (1991)]. Because of the importance of the role played by deregulated receptor

kinases in the pathogenesis of cancer, many recent studies have dealt with the

development of specific PTK inhibitors as potential anti-cancer therapeutic agents

[some recent reviews: Burke. T.R., Drugs Future, 17, 119 (1992) and Chang, C.u.;

Geahlen, R.L., J. Nat. Prod., 55, 1529 (1992)).

4-Dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluore-phenylamino)-3-cyano-

7-eihoxy-quinolin-6-yl]-amide (EKB-569) is an EGFR kinase inhibitor which has

significant inhibitory effects on tumor growth in both in vitro and in vivo models. The

preparation and use of EGFRkinase inhibitors, such as EKB-569, are disclosed in

U.S. Patent 6,002,008.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows cytotoxicity curves of EKB-569, CCI-779, and combinations of

EKB-569 + CCI-779 in HCT116 cells.

FIG. 2 shows isobolograms(at the 50% effect level) of a EKB-569 + CCI-779
combination.

FiG. 3 shows isobclograms for EXB-569 + CCI-779 combinations derived from

different endpoints ranging from 50-65%.

FIG, 4 shows a 3-dimensional analysis of the synergistic interaction of a EKB-

569 + CCI-779 combination.

FIG. 5 shows a contourplot of the 3-dimensional synergy plot of a EKB-569 +

CClI-779 combination.

DESCRIPTION OF THE INVENTION

This invention provides the use of combinations of CCI-779 and EKB-569 as

antineoplastic combination chemotherapy. In particular, these combinations are

useful in the treatment of renal cancer, soft tissue cancer, breast cancer,

neuroendocrine tumor of the lung, cervical cancer, uterine cancer, head and neck

cancer, glioma, non-small lung cell cancer, prostate cancer, pancreatic cancer,

lymphoma, melanoma, small cell lung cancer, ovarian cancer, colon cancer,

esophageal cancer, gastric cancer, leukemia, colorectal cancer, and unknown primary

cancer. This invention also provides combinations of CCl-779 and EKB-569 for use

as antineoplastic combination chemotherapy, in which the dosageof either CCi-779

or EKB-569 or both are used in subtherapeutically effective dosages.

As used in accordance with this invention, the term "treatment" meanstreating

a mammal having a neoplastic disease by providing said mammal an effective amount

of a combination of CCI-779 and EKB-569 with the purposeofinhibiting growth of the

neoplasm in such mammal, eradication of the neoplasm,orpalliation of the mammal.

As used in accordance with this Invention, the term “providing,” with respect to

providing the combination, means either directly administering the combination, or

administering a prodrug, derivative, or analog of one or both of the components of the

combination which will form an effective amount of the combination within the body.
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The preparation of CCI-779 is described in U.S. Patent 5,362,718, which is

hereby incorporated by reference. An improved preparation of CCI-779 is disclosed in

US patent application SN 09/670,358, which is hereby incorporated by reference.

When CCI-779 is used as an antineoplastic agent, it is projected that initial i.v.

infusion dosages will be between about 0.1 and 100 mg/m? when administered on a

daily dosage regimen (daily for 5 days, every 2-3 weeks), and between about 0.1 and

1000 mg/m2 when administered on a once weekly dosage regimen. Oral or

intravenous intusion are the preferred routes of administration, with intravenous being

more preferred.

EKB-569 can be prepared according to the procedures described in US Patent

6,002,008, which is incorporated by reference. Preferred procedures for the

preparation of EKB-569 are provided herein. When EKB-569 is used as an

antineoplastic agentit is projected that the initial oral dosage will be between 1 and

100 mg per day. Depending on patient tolerance, EKB-569 can be administered daily

for a treatment period, such as 14 days, followed by a rest period (no drug

administered), or can be administered on a continuous basis for a longer treatment

period (for example, 6 months or {onger).

The antineoplastic activity of the CCI-779 plus EKB-569 combination was

confirmed in fn vitro standard pharmacological test procedure; the following briefly

describes the procedure used and the results obtained.

Cell_ Proliferation Procedure - HCT 116 colon adenocarcinoma cells were

maintained in RPMI 1640 medium {Life Technologies, Inc., Gaithersburg, MD)

supplemented with 10% fetal bovine serum (FBS, Life Technologies) and 50 g/ml

gentamicin (Life Technologies) under 7% CO, at 37°C. Cells were plated in 96-well

microtiter dishes (6000 cells/well) in 200 ul RPMI 1640 medium containing 5% FBS

and 50 pg/ml gentamicin and incubated overnight at 37°C. Compound dilutions were

prepared in the same medium, at 5X final concentration, and 50 pl of the drug dilution

was added to the cell-containing wells. For studies involving combinations of two

drugs, serial dilutions of one compound were prepared in the presenceof a fixed dose

of a second compound. Alternatively, a checkerboard dilution series was employed.

Cells were cultured for three days in the presence of the drugs. Untreated cells were
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included as controls. The percentage of surviving cells was determined using

sulforhodamine B (SRB, Sigma-Aldrich, St Louis, MO), a protein binding dye. Cellular

protein was precipitated in each well by the addition of 50 wh of 50% cold

trichloroacetic acid. After 1 hour, the plates were washed extensively in water and

dried. SRB dye reagent (0.4% SRB in 1% acetic acid, 80 wl per well) was added and

nlates were kept at room temperature for ten minutes. Plates were then washed

thoroughly in 1% acetic acid and dried. Cell-associated dye was dissolved in 10 mM

Tris (150 yl) and the absorbance was read at 540 nm in a microtiter plate reader. The

concentration of compound that caused a fixed percentage inhibition of growth was

determined by plotting cell survival (relative to untreated cells) against the compound

dose.

Synergy Evaluation - Isobolograms were used to study the interaction of two

pharmacological agents. Here, the concentration of each drug alone which produces

a certain endpcint (e.g 50% inhibition of cell growth, ICs), is plotted on the two

graphical axes. The straight fine connecting the two points represents equally

effective concentrations of all combinations of the two drugsif the interaction is purely

additive. A shift of the isobologram to the left of the predicted cytotoxicity (curve with

concave side up} represents a synergistic interaction, Conversely, a shift to the right

fisobologram with the convex side up) represents an antagonistic interaction. When

isobolograms for different endpoints were plotted on the same graph, the

concentration of each drug was expressed as thefraction of the concentration of each

drug alone that produced the same effect. This produces a symmetrical isobologram

with unit-less measures on each axis, and allows a direct comparison of different

endpoints.

A second model for studying drug interactions was proposed by Prichard and

Shipman [Antiviral Research. 74: 181-206 (19903. This is a 3-dimensional model:

one for each drug and the third for the biological effect. Theoretical additive

interactions are calculated from the individual dose-response curves, based on a

dissimilar sites model of additivity (Bliss independence). The calculated additive

surface, representing predicted cytotoxicity is subtracied from the experimental

surface to reveal areas of enhanced toxicity (synergy) or reduced toxicity

(antagonism). The resulting surface appears as a horizontal plane at 0%inhibition
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above the calculated additive surface,if the interaction is additive. Peaks and valleys

deviating from this plane are indicative of synergy and antagonism, respectively.

MacSynergyll, a Microsoft Excel-based software was used to perform all calculations

automatically. This spreadsheet calculates the theoretical additive interactions, and

locates and quantifies synergistic or antagonistic interactions that are significant at the

95% confidence levels. The results were plotted as a 3-dimensional plot, or as a

contourplot.

Results - HCT 116 cells were chosen as they express low, but detectable

levels of EGFR, and are sensitive to inhibition by EGFR inhibitors. The cells are

somewhat resistant to CCI-779, but are inhibited by high doses (5-10 pg/ml} of this

drug. HCT-116 cells were cultured in the presence of EXB-569 alone, CCI-779 alone,

or a dilution series of EKB-569 with fixed doses of CCI-779. Following growth for 3

days, cell survival was determined using the SRB test procedure. Cytotoxicity curves

are shownin Fig. 1. EKB-569 produced an ICs value of 0.31 jig/ml in HCT116 cells.

When this compound was combined with 2.08 pg/ml CCI-779 (which caused 41%

inhibition of growth when administered alone), the !Ceq value is reduced to 0.03 g/ml,

a 10-fold decrease. When combined with 0.026 pg/ml CCI-779 (which alone inhibits

cell proliferation by 36 %), the ICso value dropped to 0.051 jig/ml, a 6-fold decrease.

Similar results were observed when dose-response curves were produced with CCI-

779 in the presence of fixed doses of EKB-569. To identify the nature of this drug

interaction, isobolograms (at 50% effect level) of the combination of EKB-569 and

CCI-779 were generated (Fig. 2). The isobologram was deeply indented with the

concave side up, indicating a substantial synergistic interaction between the two

drugs. At the most synergistic point, 0.03 g/ml of EKB-569 combined with 0.077

ug/ml CCI-779 was iso-effective with 0.31 jg/m! of EKB-569 alone or 4.3 pg/ml CCI-

779 alone (ICs for each drug alone). Thus, a 10-fold reduction in the dose of EKB-

569 and a 50-fold reduction in the dose of CCI-779 was required to inhibit cell

proliferation by 50% when the drugs were combined, compared to either drug alone.

Isobolograms derived from different endpoints, ranging from 50 to 65% were also

examined. As shown in Fig 3., the isobolograms produced were almost

superimposable, indicating synergy atall effect levels tested.
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The interaction between EKB-569 and CCI-779 was also evaluated using a 3-

dimensional analysis. Here, pharmacological Interactions are presented in a 3-

dimensional plot with the plane at 0% representing additive interaction, and peaks and

valleys representing areas of synergy or antagonism, respectively, between the two

drugs. In Fig. 4, the combination of EKB-569 and CC]-779 resulted in a broad area of

synergistic interaction, consistent with the results shown in the isobologram studies.

A contour plot of the 3-dimensional synergy plot facilitates the identification of the

concentrations of drugs at which greatest synergistic toxicity occurs {Fig. 5). A broad

area of synergy was observed at 0.0005 to 3 pg/ml CCl-779 and 0.16 to 0.4 ng/ml

EKB-569. Within this area, two peaks of maximum synergy occurred at 0.0005 to

0.003 pg/ml and 0.05 to 0.3 g/ml of CCI-779 and 0.25 to 0.37 pg/ml EKB-569.

Based on the results of these standard pharmacological test procedures,

combinations of CCI-779 plus EKB-569 acted synergistically together, and are useful

as antineoplastic therapy. More particularly, these combinations are useful in the

treatment of renal carcinoma, soft tissue sarcoma, breast cancer, neuroendocrine

tumorof the lung, cervical cancer, uterine cancer, head and neck cancer, glioma, non-

small cell lung cancer, prostate cancer, pancreatic cancer, lymphoma, melanoma,

small cell Jung cancer, ovarian cancer, colon cancer, esophageal cancer, gastric

cancer, leukemia, colorectal cancer, and unknown primary cancer. As these

combinations coniain at least two active antineoplastic agents, the use of such

combinations also provides for the use of combinations of each of the agents in which

one or both cf the agenis is used at subtherapeutically effective dosages, thereby

lessening toxicity associated with the individual chemotherapeutic agent.

In providing chemotherapy, multiple agents having different modalities of

action are typically used as part of a chemotherapy “cocktail.” It is anticipated that ihe

combinations of this invention will be used as part of a chemotherapy cocktail that

may contain one or more additional antineoplastic agents depending on the nature of

the neoplasia to be treated. For example, this invention also covers the use of the

CCL-779/EKB-923 combination used in conjunction with other chemotherapeutic

agents, such as antimetabolites (i.e., 5-fluorouracil, floxuradine, thioguanine,
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cytarabine, fludarabine, 6-mercaptopurine, methotrexate, gemcitabine, capecitabine,

pentostatin, trimetrexate, or cladribine); DNA crosslinking and alkylating agents (i.e.,

cisplatin, carboplatin,|streptazoin, melphalan, chlorambucil,  carmustine,

methclorethamine, lomustine, bisulfan, thiotepa, ifofamide, or cyclophosphamide);

hormonal agents {i.e., , tamoxifen, roloxifen, toremifene, anastrozole, or letrozole);

antibiotics (i¢., plicamycin, bleomycin, mitoxantrone, idarubicin, dactinomycin,

mitomycin, doxcrubicin or daunorubicin}; immunomodulators (i.e., interferons, IL-2, or

BCG); antimitotic agents (i.e., estramustine, paclitaxel, docetaxel, vinblastine,

vincristine, or vinorelbine); topoisomerase inhibitors {i.e., topotecan, irinotecan,

etoposide, or teniposide.); and other agents (i.e., hydroxyurea, trastuzumab,

altretamine, retuximab, L-asparaginase, or gemtuzumab ozogamicin).

As used in this invention, the combination regimen can be given

simultaneously of can be given in a staggered regimen, with CCI-779 being given at a

different time during the course of chemotherapy than EKB-923. This time differential

may range from several minutes, hours, days, weeks, or longer between

administration of the two agents, Therefore, the term combination does not

necessarily mean administered at the sametime or as a unitary dose, but that each of

the componenis are administered during a desired treatment period. The agents may

also be administered by different routes. For example, in the combination of CCI-779

plus EKB-569, it is anticipated that the CCI-779 will be administered orally or

parenterally, with parenterally being preferred, while the EKB-569 may be

administered parenterally, orally, or by other acceptable means. These combination

can be administered daily, weekly, or even once monthly. As typical for

chemotherapeutic regimens, a course of chemotherapy may be repeated several

weeks later, and may follow the same timeframe for administration of the two agents,

or may be modified based on patient response.

As typical with chemotherapy, dosage regimens are closely monitored by the

treating physician, based or! numerous factors including the severity of the disease,

response to the disease, any treatmentrelated toxicities, age, health of the patient,
and other concomitant disorders or treatments.

Based on the results obtained with the CCI-779 plus EKB-569 combinations,it

is projected thatthe initial i.v. infusion dosage of CCI-779 will be between about 0.1
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and 100 mg/m?, with between about 2.5 and 70 mg/mbeing preferred. It is also

preferred that the CCI-779 be administered by i.v., typically over a 30 minute period,

and administered about once per week. Theinitial daily dosages of EKB-569 will be

between about 1 and 100 mg, with between 5 and 75 mg being preferred. After one

or more treatment cycles, the dosages can be adjusted upwards or downwards

depending on the results obtained and the side effects observed.

Oral formulations coniaining the active compounds of this invention may

comprise any conventionally used oral forms, including tablets, capsules, buccal

forms, troches, lozenges and oral liquids, suspensions or solutions. Capsules may

contain mixtures of the active compound(s) with inert fillers and/or diluents such as

the pharmaceutically acceptable starches (e.g. corn, potato or tapioca starch), sugars,

artificial sweetening agents, powdered celluloses, such as crysialline and

microcrystalline celluloses, flours, gelatins, gums, etc. Useful tablet formulations may

be made by conventional compression, wet granulation or dry granulation methods

and utilize pharmaceutically acceptable diluents, binding agents, lubricants,

disintegrants, surface modifying agents (including surfactants), suspending or

stabilizing agents, including, but not limited to, magnesium stearate, stearic acid, talc,

sodium lauryl sulfate, microcrystalline cellulose, carboxymethylcellulose calcium,

polyvinylpyrrolidone, gelatin, alginic acid, acacia gum, xanthan gum, sodium citrate,

complex silicates, calcium carbonate, glycine, dextrin, sucrose, sorbitol, dicalcium

phosphate, calcium sulfate, lactose, kaolin, mannitol, sodium chloride, talc, dry

starches and powdered sugar. Preferred surface modifying agents include nonionic

and anionic surface modifying agents. Representative examples of surface modifying

agents include, but are not limited to, poloxamer 188, benzalkonium chloride, calcium

stearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters, colloidal

silicon dioxide, phosphates, sodium dodecylsulfate, magnesium aluminum ‘silicate,

and triethanolamine. Oral formulations herein may utilize standard delay or time

release formulations to alter the absorption of the active compound(s). The oral

formulation may also consist of administering the active ingredient in water or a fruit

juice, containing appropriate solubilizers or emulsifiers as needed.

In some cases it may be desirable to administer the compoundsdirectly to the

airwaysin the form of an aerosol.
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The compounds may also be administered parenterally or intraperitoneally.

Solutions or suspensions of these active compounds as a free base or

pharmacologically acceptable salt can be prepared in water suitably mixed with a

surfactant such as hydroxy-propylcellulose. Dispersions can alsc be prepared in

glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary

conditions of storage and use, these preparation contain a preservative to prevent the

growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sieriie aqueous

solutions or dispersions and sterile powders for the extemporaneous preparation of

sterile injectable solutions or dispersions. In all cases, the form must be sterile and

must be fluid to the extent that easy syringability exists. It must be stable under the

conditions of manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi. The carrier can

be a solvent or dispersion medium containing, for example, water, ethanol, polyol

(e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures

thereof, and vegetable oils.

For the purposes of this disclosure, transdermal administrations are

understcod to include all administrations across the surface of the body and the inner

linings of bodily passages including epithelial and mucosal fissues. Such

administrations may be carried out using the present compounds, or pharmaceutically

acceptable salts thereof, in lotions, creams, foams, patches, suspensions, solutions,

and suppositories (rectal and vaginal).

Transdermal administration may be accomplished through the use of a

transdermal patch containing the active compound and a carrier that is inert to the

active compound, is non toxic to the skin, and allows delivery of the agent for systemic

absorption into the blood stream via the skin. The carrier may take any number of

forms such as creams and ointments, pastes, gels, and occlusive devices. The

creams and ointments may be viscous liquid or semisolid emulsions of either the oil-

in-water or water-in-oil type. Pastes comprised of absorptive powders dispersed in

petroleum or hydrophilic petroleum containing the active ingredient may also be

suitable. A variety of occlusive devices may be used to release the active ingredient

into the blood stream such as a semi-permeable membrane covering a reservoir

containing the active ingredient with or without a carrier, or a matrix containing the

active ingredient. Other occlusive devices are known in the literature.
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Suppository formulations may be made from traditional materials, including

cocoa butter, with or without the addition of waxes to alter the suppository's melting

point, and glycerin. Water soluble suppository bases, such as polyethylene glycols of

various molecular weights, may also be used.

The following provides the preparation of EKB-569 from commercially

available starting materials or starting materials that can be made according to

available literature procedures.

Preparation of 4-dimethylaminocrotonic acid from TMS-4-bromocrotonate

A CH3)2NH aABCH’ (CH,ob tyA OSi(CHs)3_|——35>(CH,),NCHy OSi(CH;);

me awk———{(K on
(CH,),NCHy OH

211 ml dimethylamine (2M in THF, 0.422 moles} was added drop-wise to a solution of

50 g TMS-4-bromocrotonate (0.211 moles, 75.9% by GC-MS) in 250 ml of THF at 0-

50°C under Ny. The reaction mixture was stirred at room temperature for 30 minutes.

A white solid by-product wasfiltered off. 2 m! water was addedto the filtrate followed

by seeding. The crystals formed werefiltered and washed with ether to give 18.3 g

(from two crops) off -white solid product. Yield was 67.2% (98% purity by GC-MS,

NMR was consistent with the structure}.

Preparation of methyl 4-dimethylaminocrotonate from methyl-4-bromocrotonate

0

AX (CH3).NH Ak
BrCHy OCH, > (CH,),NCH OCH,2

THF

120 ml dimethylamine (2M in THF, 0.24 moles) was added drop-wise to a solution of

20 g methyl 4-bromocrotonate (85% purity, 0.095 moles) in 150 ml of THF at 0-50°C

under N». The reaction mixture was stirred for 15 minutes at room temperature. TLC
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(9:1 CH»Cly: MeOH with few drops of Etj;N) showed residual methyl 4-bromo-

crotonate. The reaction mixture was heated to 40-450C for 15 minutes. A white solid

by-product wasfiltered off. The filtrate was evaporated to give a yellow oil (14 g). The

yellow oil was dissolved in 100 ml CH)Cl, and washed with H2O twice. The aqueous

layer was back extracted with 100 ml CH)Clp. The CHCl, layers were combined,

dried over MgSO, andfiltered. The filtrate was evaporated to give an oil (12 g). Yield

was 88%. NMR indicated desired product with trace methyl 4- bromocrotonate.

Preparation of Methyl 4-N,N-dimethylaminocrotonate hydrochloride on large

scale:

ak (CH,),NH AL
BrCH; OCH, ———————-——_ (CH;),NCH, OCH,

THE

A 3L flask was charged with tetrahydrofuran (0.71 kg, 0.80 L). Methyl 4

bromocrotonate (0.20 kg, 0.13 L, d = 1.522 g/mL} was added and rinsed with

tetrahydrofuran (0.18 kg, 0.20L). The solution was stirred and cooled to 0-10°C. An

additional funnel was charged with a solution of dimethylamine in tetrahydrofuran and

added over (1 h 15 min) keeping the temperature at 0-10°C. The mixture wasstirred

for a minimum of 30 mins and checked for reaction campletion by TLC. The reaction

was complete when there is < 2% detectable starting material (methyl 4-bromo-

crotonate) present. The mixture wasfiltered cold on a Buchnerfunnel into a 3 L multi-

neck flask, rinsed with pre-chilled (0-10°C) tetrahydrofuran (2 x 0.18 kg, 2 x 0.20 L},

and suction maintained until dripping stops. The flask was equipped with an agitator,

thermometer, and a setup for vacuum distillation. The solution was concentrated by

distillation under a reduced pressure of (125-200 mm Hg} and at a maximum pot

temperature of (40°C) to a pot volume of (200 mL). Isopropanol (0.22 kg, 0.28 1) was

added and the mixture cooled to 0-10°C. The distillation stillhead was replaced with

an addition funnel charged with a solution of HCI in isopropanol, which was added

over 45 min until pH of 2.0-3.0 was reached, while maintaining a temperature 0-10°C.

The mixture was held for a minimum 30 min, and fileted cold on a Buchner funnel,

rinsed with isopropanol (2 x 0.12 kg, 2 x 0.15 L}. Thefilter cake was dammed and
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suction maintained until dripping stopped. The product was dried in a vacuum oven at

50°C and 10 mm Hg fer 18-20 h.

Preparation of 4-dimethylaminocrotonic acid hydrochloride from methyl

5  4-dimethylaminocrotonate

aA NaOHaq. ak
(CH;),NCH, OCH, e— (CH),.NCH,, OH

MeOH

HCl Ak
IPA (CH;),NCH, OH ‘HC!

A NaOHsolution (3.35 g in 25 mi H,0, 0.084 moles) was added drop-wise to a

solution of 12 g methy! 4-dimethylaminocrotonate (0.084 moles} in 100 ml MeOH at

room temperature. The reaction mixture was heated to 40-45°C for 1 hour then cooled

10 to room temperature. The pH was adjusted to 1~2 with 5 N HCl. The mixture was

concentrated to a thick oil which wastriturated with dehydrated alcohol to form a solid.

The solid by-product wasfiltered off. The filtrate was evaporated to an oil which was

triturated with IPA. Seven (7.0) g of white solid product was obtained. Yield was 50%

with the purity 86.3 % by GC-MS.

Preparation of 4-N,N-dimethylaminocrotonic acid hydrochloride on large scale

AK NaOd aq. ak
(CH3),NCH OCH,=—————*__(CH,),NCH. OH2 2

MeOH

IPA (CH;),NCH, OH HCl

A 2 L multi-neck flask was equipped with agitator, thermometer, addition funnel, and,

nitrogen protection. The flask was charged with ethanol (0.39 kg, 0.50 L). Methyl 4-

20  N,N-dimethylamino crotonate hydrochloride (0.125 kg) was added and rinsed with
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ethano! (0.10 kg, 0.125 L). The suspension wasstirred and cooled to 0-10°C. The

addition funnel was charged with sodium hydroxide (50%) (0.11 kg, 0.072 L, d=1.53

g/mL) and addd over 20 min keeping the temperature at 0-10°C. A slight exotherm

was observed and the mixture turned yellow. The mixture was stirred for a minimum

of 15 min, and then warmed to 18-22°C, and held for a minimum of 4 h. The reaction

was checked for completion by TLC . The reaction is complete when there is < 2%

detectable starting material (methyl 4-N,N-dimethylaminocrotonate hydrochloride)

present. The mixture was cooled to 0-10°C. An addition funnel was charged with a

solution of HCI in isopropanol and added over 40 min until pH 2.0-3.0 was attained,

while maintaining the pot temperature of 0-70°C, The mixture was sturred for a

minimum of 30 min, and filtered cold on a Buchner funnel into a 2 L multi-neck flask,

rinsed with cold ethanol (0-10°C) (2 x 0.05 kg, 2 x 0.063 L) with suction maintained

until dripping stops. The flask was equpped with an agitator, thermometer, and setup

for vacuum distillation. Solvent was removed under a reduced pressure of 50-100

mm Hg and at a maximum pot temperature of (40°C) to a pot volume of 160-180 mL.

Isopropanol (0.049 kg, 0.063 L) was added, and the mixture warmed to 35-40°C over

10 min. Acetone (0.10 kg, 0.13 L) was added over 20 min while maintaining the pot

temperature at 35-40°C. The mixture was seeded and cooled to ambient temperature

20-25°C, and held there for a minimum of 12-18 h. The mixture was cooled to

0-10°C, held there for a minimum of 1h. A mixture of isopropanol (0.049 kg, 0.063 L)

and acetone (0.10 kg, 0.13 L) was prepared, stirred to homogenize, and cooled to

0-10°C. The mixture wasfiltered cold on a Buchner funne!, rinsed with isopropanol/

acetone (2 x 0.074 kg, 2 x 0.096 L), and the filter caked dammed while maintaining

suction until dripping stopped. The product was dried in a vacuum oven at 50°C and

10 mm Hg for 18-20 h.
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Preparation of 4-dimethylaminocrotonyl anilide from 4-dimethylaminocrotonic

acid hydrochloride

0

(CH;),NCH. OH HCl CH,Cl,/DMF (CH;),NCHy cl HCl2

ny AK(CH,),.NCHy wi)
CHCl,

Thionyi chloride (0.36 ml, 0.005 moles) was added drop-wiseto a solution of 0.33 g 4-

dimethylaminocrotonic acid hydrochloride (0.002 moles) in 15 ml! CHCl. containing 2

drops of DMF at 0°C under N2. The reaction mixture was refluxed for 30 min. Then
0.72 ml aniline (0.008 moles) was added drop-wiseto the reaction mixture at 0°C and
stirred for 1 hour at room temperature. A solid by-product wasfiltered. The filtrate was

evaporated to give an oil (0.6 g). GC-MS data shows that the oil is 11.7% 4-

dimethylaminocrotonic acid hydrochloride and 85% of desired product.

Preparation and isolation of 4-N,N-dimethylaminocrotonoyichloride

hydrochloride

A well stirred suspension 4-dimethylaminocrotonic acid hydrochloride (5.0 g, 30 mmol)
in cold (0°C) THF (40 mL) and DMF(2 pipet drops) was treated with oxalyl chloride
(3.15 mL, 36 mmol). The mixture was stirred at 20-25 °C for 3h then cooled to 0°C
and held for 30 min. The solids were collected on Buchnerfunnel! (under a blanket of

nitrogen) and washed with cold (0°C} THF (3x 5 mL}. The product was dried under

vacuum (~ 1 torr) at 40-50°C for 3 h to give 4.0 g of 4-dimethylaminocrotonoyl

chloride hydrochloride. This material is characterized as its methyl ester by treatment

of the solid with methanol.

Alternatively, the title compound can be prepared in CH3CN and useddirectly for the

coupling step:
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Preparation of EKB-569

A 3 L multi-neck fiask was equipped with an agitator, thermometer, dip tube, and

nitrogen protection. The flask was charged with N-methyl pyrrolidinone (0.77 kg, 0.75

L, d=1.033 g/mL). At ambient temperature, 4-[3-chloro-4-fluorophenyl]amino-6-

amino-3-cyano-7-ethoxy quinoline (0.0748 kg) [see, US Patent 6,002,008) was added

and the mixture stirred while heating to 40-45 °C and hold for 15 min. The flask was

cooled to 0-10°C. The mixture containing 4-N,N-dimethylaminocrotonoyl chloride

hydrochloride was transferred via dip tube and positive nitrogen pressure to the 3 L

flask over 30-45 min, while maintaining 0-10°C. The mixture was kept at 0-10°C fora

minimum of 2h. The reaction was checked for completion by HPLC. The reaction is

complete when there is < 2% of the starting material (4-[3-chloro-4-fluorophenyl]-

amino-6-amino-3-cyano-7-ethoxy quinoline) present. A 12 L=muitineck flask

equipped with agitator, thermometer, dip tube, and nitrogen protection was charged

with water (2.61 kg, 2.61 L). Sodium bicarbonate (0.209 kg) was added andstirred

unti! a solution was obtained. The solution was cooled to 20-24°C, The NMP-CH3CN

mixture was transferred, via dip tube and positive nitrogen pressure, to the 12 L flask

over 45-60 min, while maintaining 20-24°C. The mixture was maintained at 20-24°C

for a minimum of 1h, andfiltered on a Buchnerfunnel, and rinsed with water (3 x 0.40

kg, 3 x 0.40 L) with suction being maintained until dripping stops. The product was

dried in a vacuum oven at 50°C and 10 mm Hg for 28-30 h to give 78.5 g (86% yield)

of product.
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CLAIMS

1. A meihod of treating a neoplasm in a mammal in need thereof, which

comprises providing to said mammalan effective amount of a combination comprising

CCI-779 and EKB-569.

2. The method according to claim 1, wherein the neoplasm is renal cancer.

3. The method according to claim 1, wherein the neoplasm is soft tissue
sarcoma,

4. The methed according to claim 1, wherein the neoplasm is breast
cancer.

5. The method according to claim 1, wherein the neoplasm is a

neuroendecrine tumorof the lung.

6. The method according to claim 1, wherein the neoplasm is cervical
cancer.

7. The methed according to claim 1, wherein the neoplasm is uterine
cancer,

8. The method according to claim 1, wherein the neoplasm is a head and

neck cancer.

9. The method according to claim 1, wherein the neoplasm is glioma.

16, The method according to claim 1, wherein the neoplasm is non-small

cell lung cancer.

11... The method according to claim 1, wherein the neoplasm is prostate
cancer.

-18-

West-Ward Pharm.
Exhibit 1002

Page 111



West-Ward Pharm. 
Exhibit 1002 

Page 112

WO 03/020266

10

15

20

25

30

12.

cancer,

13.

14.

15.

lung cancer.

16.

cancer,

17.

cancer.

18.

cancer.

19.

cancer.

20.

21.

cancer.

22,

PCT/LS02/24841

The meihed according to claim 1, wherein the neoplasm is pancreatic

The method according to claim 1, wherein the neoplasm is lymphoma.

The method according to claim 1, wherein the neoplasm is melanoma.

The method according to claim 1, wherein the neoplasm is small cell

The method according to claim 1, wherein the neoplasm is ovarian

The method according fo claim 1, wherein the neoplasm is colon

The method according to claim 1, wherein the neoplasm is esophageal

The method according to claim 1, wherein the neoplasm is gasiric

The method according to claim 1, wherein the neoplasm is leukemia.

The method according to claim 71, wherein the neoplasm is colorectal

The method according to claim 1, wherein the neoplasm is unknown

primary cancer.

23. A method according to any one of Claims 1 to 22 which comprises

providing to said mammal an effective amount of a combination comprising CCI-779
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and EKB-569, wherein either CCi-779, EKB-569, or both are provided in

subtherapeutically effective amounts.

24, A method according to claim 23 in which CCI-779 is provided in a

subtherapeutically effective amount.

25. A method according to claim 23 in which EKB-569 is provided in a

subtherapeutically effective amount.

26. A method according to claim 23 in which both CCI-779 and EKB-569

are provided in subtherapeutically effective amounts.

2/. An antineoplastic combination which comprises an antineoplastic

effective amount of a combination of CCI-779 and EKB-569,

28. A composition according to claim 27 in which CCI-779 is provided in a

subtherapeutically effective amount.

29. A composition according to claim 27 in which EKB-569 is provided in a

subtherapeutically effective amount.

30, A composition according to claim 27 in which both CCI-779 and EKB-

569 are provided in subtherapeutically effective amounts.

31, A product comprising CCI-779 and EKB-569 as a combined preparation

for simultaneous, separate or sequential use in the treatment of a neoplasm in a

mammal

32. A product according to claim 31 in which the neoplasm is one of the

following: renal cancer, soft tissue sarcoma, breast cancer, neuroendocrine tumor of

the lung, cervical cancer, uterine cancer, a head and neck cancer, glioma, non-small

cell lung cancer, prostate cancer, pancreatic cancer, lymphoma, melanoma, small cell

lung cancer, ovarian cancer, colon cancer, esophageal cancer, gastric cancer,

leukemia, colorectal cancer or unknownprimary cancer.
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33. Use of CCI-779 and EKB-569 in the preparation of a medicament for

the treatment of neoplasm in a mammal.

34. A use according to claim 33 in which the neoplasm is one of the

following: renal cancer, soft tissue sarcoma, breast cancer, neuroendocrine tumor of

the lung, cervical cancer, uterine cancer, a head and neck cancer, glioma, non-small

cell lung cancer, prostate cancer, pancreatic cancer, !ymphoma, melanoma, small cell

jung cancer, ovarian cancer, colon cancer, esophageal cancer, gastric cancer,

leukemia, colorectal cancer or unknown primary cancer.

35. A use according to claim 33 or 34 in which CCI-779 is provided in a

subtherapeutically effective amount.

36. A use according to claim 33 or 34 in which EKB-569 is provided in a

subtherapeutically effective amount.

37.  Ause according to claim 33 or 34 in which both CCI-779 and EKB-S69

are provided in subtherapeutically effective amounts.
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METHOD OF TREATING ABNORMAL CELL GROWTH

USING C-MET AND M-TOR INHIBITORS

This application claims the benefit of U.S. Provisional Application Serial No. 60/546,850,
filed February 23, 2004, the disclosure of which is incorporated herein byreferencein its entirety.

 

 

Field of the Invention

This invention relates to methods of treatment of abnormal cell growth, such as cancer,in

mammals. In particular, the invention provides methods oftreatment of abnormalcell growth using a
c-METinhibitor and an mTORinhibitor.

Background

c-MET receptor tyrosine kinase (RTK) has been shown in many human cancers to be

involved in oncogenesis, tumor progression with enhanced cell motility and invasion, as well as
metastasis (see, e.g., Ma, P.C., Maulik, G., Christensen, J. & Salgia, R. {2003b). Cancer
Metastasis Rev, 22, 309-25; Maulik, G., Shrikhande, A., Kijima, T., Ma, P.C., Morrison, P.T. &

Salgia, R. (2002b), Cytokine Growth Factor Rev, 13, 41-59). c-MET can be activated through
overexpression or mutations in various human cancers including small cell lung cancer (SCLC)
(Ma, P.C., Kijima, T., Maulik, G., Fox, E.A., Sattler, M., Griffin, J.D., Johnson, B.E. & Salgia, A.
(2003a). Cancer Res, 63, 6272-6281). Several c-MET inhibitors are known, including small
molecule,ligand and antibodyinhibitors (see references herein).

it would be desirable to have novel methods of treating abnormal cell growth, such as

cancers, using such c-METinhibitors in combination with other agents that enhance the efficacy of
the c-METinhibitors.

SummaryoftheInvention

In one embodiment, the invention provides a methaed of treating abnormalcell growth ina

mammal, such as a human,by administering to the mammala therapeutically effective amount of a
c-METinhibitor and an mTOR inhibitor.

mTORis an important signaling Intermediate molecule downstream of the PISK/AKT

pathway that inhibits apoptosis, and fs important in nutritional status checkpoint (see, ¢@.g.,
Grunwald, V., DeGratfenried, L., Russel, D., Friedrichs, W.E., Ray, A.B. & Hidalgo, M. (2002).
Cancer Res, 62, 6141-5; Nave, B.T., Ouwens, M., Withers, D.J., Alessi, D.A. & Shepherd, P.R.

(1999). Biochem J, 344 Pt 2, 427-31; Scott, P.H., Brunn, G.u., Kohn, A.D., Roth, R.A. & Lawrence,
J.C., Jr. (1998). Proc Nat! Acad Sci U & A, 95, 7772-7; Stolovich, M., Tang, H., Hornstein, E., Levy,
G., Cohen, R., Bae, S.8., Bimbaum, MJ. & Meyuhas, ©. (2002). Mof Gell Biol, 2°, 8101-13).
mTORis a large (M, ~289,000) multidomain serine/threonine Kinase,and is a memberof the PISK
family of protein kinases based on homology within its catalytic domain.

Mammalian target of rapamycin (‘mTOR’) regulates the activity of at least two proteins
involved in the translation of specific cell cycle regulatory proteins. One of these proteins, p70s6

kinase, is phosphorylated by mTORonserine 389 as well as threonine 412. This phosphoryiation
can be observed in growth factor treated cells by Western blotting of whole cell extracts of these
cells with antibody specific for the phosphoserine 389 residue. As used herein, the term “mTOR
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inhibitor’ means a compound or ligand which inhibits cell replication by blocking progression of the

cell cycle from G1 to S byinhibiting the phosphorylation of serine 389 of p70s6 kinase by mTOR.
One skilled in the art can readily determine if a compound, such as a rapamycin derivative, is an

mTOR inhibitor. A specific method of making such determination is disclosed in U.S. Patent

Application Publication No. 2003/0008923, the disclosure of which is incorporated herein by
referencein its entirety.

A preferred mTOR Inhibitor, rapamycin, is described in U.S. Patent No. 3,929,992, the
disclosure of whichis incorporated herein by referencein its entirely. Rapamycin is also know by

its USAN generic name, sirolimus.

As used herein, the term “rapamycin derivatives” includes compounds having the

rapamycin core structure as defined in U.S. Patent Application Publication No. 2003/0008923,
which may be chemically or biologically modified while still retaining mTORinhibiting properties.
Such derivatives include esters, ethers, oximes, hydrazones, and hydroxylamines of rapamycin, as

well as compoundsin which functional groups on the rapamycin core structure have been modified,
for example, by reduction or oxidation. Pharmaceutically acceptable salts of such compoundsare

also considered to be rapamycin derivatives,

Specific examples of esters and ethers of rapamycin are esters and athers of the hydroxyl
groups at the 42- and/or 31-positions of ihe rapamycin nucleus, and esters and ethers of a hydroxy
group at the 27-position (following chemical reduction of the 27-ketone). Specific examples of
oximes, hydrazones, and hydroxylamines are of a ketone at the 42-position (following oxidation of
the 42-hydroxyl group) and of 27-ketone of the rapamycin nucleus.

Examples of 42- and/or 31-esters and ethers of rapamycin are disclosed in the following
patents, which are hereby incorporated by reference in their entireties: alkyl esters (U.S. Pat. No.
4,316,885); aminoalkyl esters (U.S. Pat. No. 4,650,803); fluorinated esters (U.S. Pat. No.
5,100,883); amide esters (U.S. Pat. No. 5,118,677); carbamate esiers (U.S. Pat. No. 5,118, 678);
gilyl ethers (U.S. Pat, No. 5,120,842); aminoesters (U.S. Pat. No. 5,130,307); acetals (U.S. Pat. No.
5,51,412); aminodiesters (U.S. Pai. No. 5,162,333}; sulfonate and sulfate esters (U.S. Pat. No.
5,177,203); esters (U.S. Pat. No. 5,221,670); alkoxyesters (U.S. Pat. No. 5,233,036); O-aryl, -alkyi,
-alkenyl, and -alkynyl ethers (U.S. Pat. No, 5,258,389); carbonate esters (U.S. Pat. No. 5,260,300);
arylearbonyl and alkoxycarbonyl carbamates (U.S. Pat. No. 5,262,423); carbamates (U.S. Pat. No.
5,302,584); hydroxyesters (U.S. Pat. No. 5,362,718); hindered esters (U.S. Pat. No. 5,385,908);
heterocyclic esters (U.S. Pat. No. 5,385,909); gem-disubstituted esters (U.S. Pat. No. 5,385,910);
amino alkanoic esters (U.S. Pat. No. 5,389,639); phosphorylcarbamate esters (U.S. Pat. No. 5,

391,730); carbamate esters (U.S. Pat. No. 5,411,967); carbamate esters (U. 5. Pat. No.
5,434,260); amidino carbamate esters (U.S. Pat. No. 5,463,048) ; carbamate esters (U.S. Pat. No.
5,480,988); carbamate esters (U.S. Pat. No. 5,480,989); carbamate ‘esters (U.S. Pat. No.
5,489,680), hindered N- oxide esters (U.S. Pat. No. 5,491,231); biotin esters (U.S. Pat. No. 5,
504,091); O-alkyl ethers (U.S. Pat. No. 5,665,772); and PEG esters of rapamycin (U.S. Pat. No.
5,780,462).
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Examples of 27-esters and ethers of rapamycin are disclosed in U. S. Pat. No. 5,256,790,

which is hereby incorporated by referencein its entirety.

Examples of oximes, hydrazones, and hydroxylamines of rapamycin are disclosed in U.S.
Pat. Nos. 5,373,014, 5,379,836, 5,023,264, and 5, 563,145, which are hereby incorporated by

reference. The preparation of these oximes, hydrazones, and hydroxylaminesis disclosed in the

abovelisted patents. The preparation of 42-oxorapamycin is disclosed in U.S. Pat. No, 5,023,263,

which is hereby incorporated by reference.

Other compounds within the scope of “rapamycin derivatives” include those compounds
and classes of compoundsreferred to as “rapalogs”in, for example, WO 98/02441 and references

cited therein, and “epirapalogs” in, for example, WO 01/14387 and references cited therein, the
disclosures of which are incorporated herein by reference In their entireties.

Another compound within the scope of “rapamycin derivatives” is everolimus, a 4-O-(2-

hydroxyethyl)-rapamycin derived from a macrolide aniibiotic produced by Streptomyces
hygroscopicus (Novartis). Everolimus is also known as Certican, RAD-001 and SDZ-RAD.

Another preferred mTOR inhibitor is tacrolimus, a macrolide lactone immunosuppressant
isolated from the soil fungus Streptomyces tsukubaensis. Tacrolimus is also known as FK 506, FR

900506, Fujimycin, L 679934, Tsukubaenolide, Protopic and Prograf.
Another preferred mTOR inhibitor is ABT-578 an antiproliferative agent (Abbott

Laboratories). ABT-578 is believed to inhibit smooth muscle cell proliferation with a cytostatic
effect resulting from the inhibition of mTOR.

Other preferred mTOR inhibitors include AP-23675, AP-23573, and AP-23841 (Ariad).
Preferred rapamycin derivatives include everolimus, CCI-779 [rapamycin 42-ester with 3-

hydroxy-2- (hydroxymethyl}-2-methyloropionic acid; U.S, Pat. No. 5,362,718]; 7-epi-rapamycin; 7-
thiomethyl-rapamycin; —_7-epi-trimethoxyphenyl-rapamycin; 7-epi-thiomethy-rapamycin;=7-
demethoxy-rapamycin; 32- demethoxy-rapamycin; 2-desmethyl-rapamycin; and 42-0-(2-
hydroxy}ethyl rapamycin [U.S. Pat. No. 5,665,772].

In one embodiment, the c-METinhibitor is a small molecule c-METinhibitor. Examples of

¢-MET inhibitors include the 5-aralkyisulfonyl-3-(pyrrole-2ylmethylidene}-2-indolinone compounds
disclosed in U.S. Patent No. 6,599,902, and the compounds disclosed in WO 2001/60814, the

disclosures of which are incorporated herein In their entireties. One skilled in the art can readily

identify those compounds suitable as c-METinhibitors by carrying out the assays as described, for
example, in U.S. Patent No. 6,599,902.

Preferred c-METinhibitors include those having ¢-METinhibitory activity as defined by any

one or more of ICsq, Ki, or percent inhibition. One skilled in the art can readily determine if a
compoundhassuch activity by carrying out the appropriate assay. In one embodiment, particularly
preferred compounds have a c-MET ICzo of less than 5 UM, or less than 2 uM, or less than 1 pM,
or less than 500 nM,or less than 400 nM,or less than 300 nM, or less than 200 nM, or less than
100 nM, or less than 50 nM. In another embodiment, particularly preferred compounds have a c-
METKi of less than 5 uM orless than 2 yM, orless ihan 1 UM, or less than 500 nM, or less than
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400 nM, or less than 300 nM, orless than 200 nM, or Jess than 100 nM, or less than £0 nM. In
another embodiment, particularly preferred compounds have a c-METinhibition at 1 uM of at least
10% or at least 20% orat least 30%or at least 40% or at least 50%or at least 60% orat least 70%

or at least BO%or at least 90%. Methods of determining these c-METactivity values are described

in U.S. Provisional Patent Application No. 60/449,588, filed February 25, 2003, and U.S.

Provisional Application No. 60/540,229,filed January 29, 2004, published as WO 04/076412, the
disclosures of which are incorporated herein by reference in their entireties.

In ane embodiment, the c-METinhibitor is a compoundof formula 1

Ri

Re

|

NH

wherein:

YisNorCR™”

A’is selected from Ce1o aryl, 5-12 membered heteroaryl, C342 cycloalkyl, 3-12 membered
heteroalicyclic, -O(CR®R”),R*, -C(O)R’, -C(O)OR’*, -CN, -NOz, -S(O}mR", -SO.NR‘R®, -C(O}NR‘R,
-NR'C(O)R®, -C(=NR®}NR‘RY, C:¢ alkyl, Cog alkenyl, and Cz. alkynyl; and each hydrogenin Riis
optionally substituted by one or more R® groups;

R’is hydrogen, halogen, C412 alkyl, C2.12 alkenyl, C212 alkynyl, 3.12 cycloalkyl, Cg.12 aryl, 3-
12 membered heteroalicyclic, 5-12 membered heteroaryl, -5(O)R*, -SO2NR‘R®, -S(0)20R”,-NOs,
-NR‘R®, -(CR°R),OR', -CN, -C(O)R*, -OC(0)R*, -O(CR®R?),.R*, -NASC(O)R®, ~(CR®R’),C(O)OR’,
{CR®R),NCR‘R®, -C(=NR®)NR‘R®, -NR“C(O)NRPR®, -NA*S(O),R° or -C(O)NR‘R®, and each
hydrogenin R? is optionally substituted by one or more R® groups;

R® is halogen, Cys alkyl, Goi2 alkenyl, Car2 alkynyl, Caro cycloalkyl, Cer aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -§(O)A*, -SO2NRA‘R®, -S(0),0R*, -NO2, —
NR‘R®, -(CR°R),OR", -CN, -C(O)R’, -OC(O)R*, -O(CR®R’),R’, -NRAC(O}R®, -(CR®R’),C(O)OR*,
-(CR®R’),NCR‘R®, -C(=NR)NR‘R®, -NAYC(O}NRPR®, -NR‘*S(O),R® or -C(O)NA“R®, each hydrogen
in R® is optionally substituted by one or more R® groups, and R® groups on adjacent ators may
combine to form a Coxe aryl, 5-12 membered heteroaryl, Cs.12 cycloalkyl or 3-12 membered
heteroalicyclic group,

each R‘, R®, R® and A’is independently hydrogen, halogen, Cy.42 alkyl, Ca4z alkenyl, Coz
alkynyl, Cs12 cycloalkyl, Ce42 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or
any two of R‘, R®, R° and R’ bound to the same nitrogen atom may, together with the nitrogen to
which they are bound, be combinedto form a 3 to 12 membered heteroalicyclic or 5-12 membered
heteroaryl group optionally containing 1 to 3 additional heteroatoms salacted from N, O, and 5; or
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any two of R‘, R°, R° and A’ bound to the same carbon aiom may be combined to form a Cia
cycloalkyl, Ce12 aryl, 3-12 membered heteroalicyclic or 5-12 membered hetercaryl group; and each
hydrogen in R*, R®, B® and R’is optionally substituted by one or more R® groups;

each R?is independently halogen, Cy.12 alkyl, Ca12 alkenyl, Co12 alkynyl, C342 cycloalkyl,
Cez2 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -CN, -O-C142 alkyl, -O-
(CHe),Ca12 cycloalkyl, -O-(CHa);Ce12 aryl, -O-(CH2)(3-12 membered heteroalicyclic) or
“O-(CHo),(5-12 membered heteroaryl); and each hydrogenin R® is optionally substituted by one or
more A"! groups;

Al is -(CR°R™),-A° except that:
(i) when Y¥ is N and A’ is substituted or unsubstituted aryl or substituted or

unsubstituted heteroary, A‘ is -(CR°R"),-A® andnis not zero; and
(i) when Y is N and R? is H and A’ is m-chlorobenzyl, A’ is not unsubstituted

piperazine;

each R? and R"" is independently hydrogen, halogen, C,-42 alkyl, Cyio cycloalkyl, Cg.42 aryl,
3-142 membered heteroalicyclic, 5-12 membered heteroaryl, -8(O)mR’, -SONR'R®, -S(0),0R",
-NO., -NR‘R®, -(CR°A’),OR%, -CN, -C(O)R*, -OC(O)A’, -NRYC(O)R’, -(CR°R’),C(O)OR*,
-(CR®R4),NCR'R®, -NR‘C(O)NAPR®, -NR‘S(O),R’ or -C(O)NR“R® RA? and R*° may combine to form
a Cz.72 cycloalkyl, 3-12 membered heteroalicyclic, Ce.42 aryl or 5-12 membered heteroaryl ring; and
each hydrogenin R® and A”is optionally substituted by one or more R” groups;

A’ is Cow aryl, 5-12 membered heteroaryl, Caz cycloalkyl or 3-12 membered
heteroalicyclic, and A’ is optionally substituted by one or more R° groups;

each R" is independently halogen, Cy.42 alkyl, Ci2 alkoxy, Ca.12 cycloalkyl, Cer2 aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -O-Cy12 alkyl, -O-(CH2)nCz12 cycloalkyl, -O-
(CHa)nCast2 aryl, -O-(CH2),(3-12 membered heteroalicyciic}, -O-(CH,),(5-12 membered heteroaryl)
or -CN, and each hydrogen in R" is optionally substituted by one or more groups selected from
halogen, -OH, -CN,-C;.,z alkyl which maybepartially orfully halogenated, -O-C,.42 alkyl which may
be partially or fully halogenated, -CO, -SO and -5O2;

R"is hydrogen, halogen, C;.12 alkyl, Co12 alkenyl, Co.+2 alkynyl, Caiz cycloalkyl, Ce12 aryl,
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -8(O)A’, -SO.NR‘R®, -S(0),0R*,
NO», -NR‘R®, -(CRER),OR%, -CN, -C(O)R*, -OC(O)R', -O(CR®R’)R’, -NR*C(O}R®,
-(CRPR)),C(OJOR*, -(CR®°R4,NCR‘R®, -C(=-NR®)NA‘R®, -NR‘C(O}NRER®, -NR“*S(O),R° or
-C(O)NR‘R®, and each hydrogenin R"is optionally substituted by one or more R® groups;

R’ and R? or A’ and R”® may be combined together to form a Cg.4z aryl, 5-12 membered

heteroaryl, Ga.42 cycloalkyl or 3-12 membered heteroalicyclic group;
mis 0, 1 or 2;

nis 0, 1, 2, 3 or 4; and

pis 1 or 2;

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

West-Ward Pharm.
Exhibit 1002

Page 130



West-Ward Pharm. 
Exhibit 1002 

Page 131

10

16

20

25

30

35

WO 2003/082411 PCT/US2003/005547

6-

In a particular aspect of this embodiment, Y Is N. In a preferred aspect, R' is not
piperazine. In another preferred aspect, R’ is not heteroalicyclic.

In anotherparticular aspect of this embodiment, Y is cr”.
In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, the compound has formula 1a
A!

R?

yo
e Ale | la

A °

NHp

wherein A* is Cgqz aryl or 5-12 membered heteroaryl optionally substituted by one or more

R® groups.

in particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, R' is selected from Cg12 aryl and 5-12 membered heteroaryl, and
each hydrogenin R! is optionally substituted by one or more R® groups.

In particular aspacts of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R’, A’ is selected from
C512 cycloalkyl, 3-12 membered heteroalicyclic, -O(CR®R’).A*, -C(O)R*, -G(O}OR", -CN, -NOz,
-S(O)mR', -SO2NA‘R®, -C(O)NRIR®, -NR“C{O)R®, -C(=NRNRNR®, Cys alkyl, Craalkenyl, and Coe
alkynyl; and each hydrogenin R' is optionally substituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodimeni, A’is substituled by at least one halogen atom.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, R’ is hydrogen, A? and R™ are independently C;., alkyl, and A?is
phenyl substituted by at least one halogen atom.

In particular aspects of this embodiment, and in combination with any oiher
particular aspects of this embodiment not inconsistent with the following definition of R', Risa
furan, thiopene,pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, imidazoline,
imidazofidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, pyridazine,
pyrimidine, pyrazine, piperazine, iriazine, trithiane or phenyl group, and each hydrogen in R! is
optionally substituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', R' is a furan,
thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazele, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, pyridazine,
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pyrimidine, pyrazine, triazine, trithiane or phenyl group, and each hydrogen in R' is optionally
substituted by one or more R® groups, Ina more particular aspect, R' is not heteroalicyclic.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment notinconsistent with the following definition of A’, R! is a fused ring
heteroaryl group, and each hydrogenin R' is optionally substituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of A’, A! is a -SO,NR‘R®
group.

Specific compoundsof this embodiment, and methods of synthesizing compoundsofthis
embodiment, are described in U.S. Provisional Patent Application No. 60/449,588, filed February
26, 2003, and U.S. Provisional Application No. 60/540,229, filed January 29, 2004, published as
WO 04/076412,the disclosures of which are incorporated herein by referencein their entireties.

In another embodiment, the c-MET inhibitor is a compound of formula 2

RZ Rez
a

Ih

Al
“2

NH2

wherein:

A’is selected from Ce.12 aryl, 5-12 membered heteroaryl, Cs42 cycloalkyl, 3-12 membered
heteroalicyclic, -O(CR®R”),R’, -C(O)R’, -C(O)OR’, -CN, -NO2, -S(Q)mA", -SO,NR‘R®, -C(O)NR‘A®,
-NR‘C(O)R', -C(=NR®)NAAR®, CG;alkyl, Cog alkenyl, and Czg alkynyl; and each hydrogen in A’is
optionally substituted by one or more R® groups;

R’ is hydrogen, halogen, C112 alkyl, Czs2 alkenyl, Co12 alkynyl, Ca-i2 cycloalkyl, Cg-y2 aryl, 3-
42 membered heteroalicyclic, 5-12 membered heteroary!, -S(O),A", -SO.NR‘R®, -S(O),0R’, -NOz,
-NRA‘R®, -(CRPR’),OR’, -CN, -C(O}R’, -OC(O)R’, -O(CR®R”),R’, -NR*C(O)R®, -(CR°A’),C(O)OR’,
-(CR°R"),NCR‘R’, -C(=NR®)NA‘A®, -NANC(O)NRPR’, -NR*S(O),R® or ~C(O)NR‘R®, and each
hydrogenin R? is optionally substituted by one or more RP groups:

R® is halogen, Cy42 alkyl, Cor alkenyl, C212 alkynyl, Caz cycloalkyl, Cgiz aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -S(O}mR’, -SO,NR‘R®, -S(0),0R*, -NOz, —
NR‘R®, -(CRSR?),OR', -CN, -C(O)R’, -OC(O)R‘, -O(CR®R’),R’, -NR“C(O)R”, -(CR°R"),C(O)OR’,
-(CR®R’),NCR‘R®, -C(=NRS)NA‘R®, -NAYC(O)NRPR®, -NR‘S(Q),R® or -C(O)NA‘R®, each hydrogen
in R® is optionally substituted by one or more R® groups, and R® groups on adjacent atoms may
combine to form a Ceas ar, 5-12 membered heteroaryl, Ca.12 cycloalkyl or 3-12 membered

heteroalicyclic group;
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each R‘, R°, R®° and R”is independently hydrogen, halogen, C-:a alkyl, Cz12 alkenyl, Cz.12

alkynyl, Cag cycloalkyl, Cg12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or
any two of R*, R®, R® and R’ boundto the same nitrogen atom may, together with the nitragen to
which they are bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12 membered
heteroaryl group optionally containing 1 to 3 additional hetereatoms selected from N, O, and S; or
any two of R’, R°, R® and R’ bound to the same carbon atom may be combined to form a Cs12
cycloalicyl, Ce.42 aryl, 3-12 membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogenin A‘, RS, AS and R’ is optionally substituted by one or more R®groups;

each R® is independently halogen, Ci.2 alkyl, Core alkenyl, Coie alkynyl, Carg cycloalkyl,

Case aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroarm, -CN, -O-Cy12 alkyl, -O-
(CHs),C3.12 cycloalkyl, -O-(CHz),Cer2 aryl, -O-(CH),(3-12 membered heteroalicyclic) or
-O-(CH,),(5-12 membered heteroary!); and each hydrogen in R°is optionally substituted by one or
more R'' groups;

Al is -(CR°R™),-A?s
each R° and R™is independently hydrogen, halogen, Cy.42 alkyl, C242 cycloalkyl, Catz aryl,

3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(0),8°, -SONR‘A®, -S(0),0R*,
NO», -NR‘R®, -(CR°R’),OR*, -CN, -C(O)R', -OC(O)R‘, -NR*C(O)R®, -(CR°H’),C(O)OR’,
-(CRPR),NCR‘R®, -NR“G(O)NAFR®, -NR“S(0),R° or -C(O)NR*A’; R° and R“ may combine to form
a Cai cycloalkyl, 3-12 membered heteroalicyclic, Cg.12 aryl or 5-12 membered heteroaryl ring; and
each hydrogen in R° and R"° is optionally substituted by one or more R® groups;

A’ is Coie aryl, 5-12 membered heteroaryl, Ca.2 cycloalkyl or 3-12 membered
heteroalicyclic, and A® is optionally substituted by one or more R* groups;

each R" is independently halogen, Cy.12 alkyl, Gy42 alkoxy, Co.42 cycloalkyl, Cg.12 aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -O-C1.42 alkyl, -O-(GH2),Ca-42 cycloalkyl, -O-
(CHe)Ce-12 aryl, -O-(CHs),(3-12 membered heteroalicyclic), ~O-(CH,),(5-12 membered heieroary!)
or ~CN, and each hydrogen in R"" is optionally substituted by one or more groups selected from
halogen, -OH, -CN, -C,..2 alkyl which may be pariially or fully halogenated, -O-Cj.12 alkyl which may
be partially orfully halogenated, -CO, -SO and -SOz;

A’is hydrogen, halogen, C112 alkyl, Corz alkenyl, Coro alkynyl, Caz cycloalkyl, Getzaryl,
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)mA’, -SO.NR‘RE, -S{0),0R",
-NOo, —-NR‘R®, -(CR®R”),OR*, -CN, -C(O)R*, -OC(O)R’, -O(CR®R’),R’,  -NA‘C(O}R®,
-(CRPR),C(O)OR’, -(CR°R”),NCR*R®, -C(=NR®)NA“R®, -NR'C{O)NAPR®, -NR‘S(O),A° or
-C{(O}NR‘R®, and each hydrogen in Ri"is optionally substituted by one or more R® groups;

R' and R? or R’ and A” may be combined togetherto form a Cg.12 aryl, 5-12 membered

heteroaryl, C3.12 cycloalkyl or 3-12 membered heteroalicyclic group;

mis 0, 1 or 2;

nis 0, 1,2, 3 or 4; and

pis 1 or 2;

of a pharmaceutically acceptable salt, solvate or hydrate thereof.
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In a particular aspect of this embodiment, the compound has formula 2a
Rp!

A Re

Re Ale a | 2a
N= ~

NH»

wherein A? is Geis aryl or 5-12 membered heteroaryl optionally substituted by one or more

R® groups.
In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, R' is selected from C3... aryl and 5-12 membered heteroaryl, and
each hydrogen in R'is opticnally substituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodimentnot inconsistent with the following definition of R', R’is selected from
Ce12 cycloalkyl, 3-12 membered heteroalicyclic, -O(CR°RA’, -C(O)R’, -C(O)OR*, -CN, -NOz,
-S(O)nF’, -SOQ.NR‘R®, -C(O}NR‘R®, -NR*C(O)R®, -C(=NA®)NA“R®,C,.2 alkyl, Coe alkenyl, and Ca.
alkynyl; and each hydrogenin R' is optionally substituted by one or more R®* groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, A’ is substituted by at least one halogen atom.

In particular aspecis of this embodiment, and in combination with any other particular
aspects of this embodiment, R? is hydrogen, R® and R”are independently C;.. alkyl, and A?is
phenyl substituted by at least one halogen atom.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent wiih ihe jollowing definition of R’, A! is a furan,
thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazcle, oxadiazole, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomorphotine, pyridazine,
pyrimidine, pyrazine, piperazine, triazine, trithiane or phenyl group, and each hydrogen in R’ is
optionally substituted by one or more R® groups.

in particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', A’ is a fused ring
heteroaryl group, and each hydrogen in A’is optionally substituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of A’, BR’is a -SO.NR‘R®
group.

Specific compounds of this embodiment, and methods of synthesizing compoundsofthis
embodiment, are described in U.S. Provisional Patent Application No. 60/449,588, filed February
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26, 2003, and U.S. Provisional Application No. 60/540,229, filed January 29, 2004, published as
WO 04/076412, the disclosures of which are incorporated herein by referencein their entireties.

In another embodiment, the c-METinhibitor is a compound of formula 3

R'

R2

Io

NH»

wherein:

A’is selected from Co.12 aryl, 5-12 membered heteroaryl, C3.12 cycloalkyl, 3-12 membered
heteroalicyclic, -O(GR°R’),R’, -C(O)R‘, -C(O)OR’, -CN, -NOz, -S(O)mR", -SO.NRA‘R®, -C(O)NR‘R’,
-NRC(O)RS, -C(=NR°}NANRY,Cy alkyl, Cg alkenyl, and C2¢ alkynyl; and each hydrogenin R'is
optionally substituted by one or more R® groups;
i R?is hydrogen, halogen, Cy.42 alkyl, Ca42 alkenyl, C242 alkynyl, C342 cycloalkyl, Ce.42 aryl, 3-
12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)aR’, ~SO2NR‘R®,-S(0)20R", -NOz,
-NAYR®, (CR°R”),OR*, -CN, -C(O)R‘, -OC(O)R’, -O(CR®R’),.R’, -NR“C(O)R’, -(CRER’),C(O}OR’,
-(CPPR),NCR‘R®, -C(=NRONA‘RS, -NR'C(O)NAPR®, -NA*S(O),R° or -C(O)NR‘R®, and each
hydrogen in R®is optionally substituted by one or more R® groups;

R® is halogen, Cyiz alkyl, Core alkenyl, Co;2 alkynyl. Care cycloalkyl, Geiz aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR*, -SO2NR“R®, -8(0),0R", -NO2, —
NR‘R®, (CR°R’),OR’, -CN, -C(O)R*, -OC(O)R‘, -O(CR®R’),A’, -NR*C(O)A®, -(CR®R’),C(O}OR’,
-(CR®R’),NCR‘R§, -C(=NR®)NR'R®, -NR*‘C(O)NRER®, -NA’S(O),R® or -C(O)NR“R®, each hydrogen
in R° is optionally substituted by one or more R® groups, and R® groups on adjacent atoms may
combine to form a Cey ary, 5-12 membered heteroaryl, Ca42 cycloalkyl or 3-12 membered
heieroalicyclic group;

each R¢, R°, R® and R’ is independently hydrogen, halogen, Cy.12 alkyl, Cz12 alkenyl, Cexz
alkynyl, Ca.42 cycloalkyl, Cex aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or
any two of Rt, A’, R° and R” boundto the same nitrogen atom may, together with the nitrogen to
which they are bound, be combined to form a 3 to 12 membered heteroalicyclic or §-12 membered
heteroaryl group optionally containing 1 to 3 additional heteroatoms salacted from N, O, and §; or
any two of R’, R°, R® and R’ bound to the same carbon alom may be combined to form a Ca.12
cycloalkyl, Ge.12 aryl, 3-12 membered heteroalicyclic or 5-12 memberedheteroaryl group; and each
hydrogen in R‘, R®, R® and R’is optionally substituted by one or more R® groups;

each FR? is independently halogen, Cy42 alkyl, Corz alkenyl, Goi2 alkynyl, Cane cycloalicyl,
Cesz aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -GN, -O-C,.12 alkyl, -O-
(CHa),Cai2 cycloalkyl, -O-(CH2),Ce-i2 aryl, -O-(CHs},{3-12 membered heteroalicyclic) or
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5  -O-(CHz),(5-12 membered heteroaryl}; and each hydrogenin R® is optionally substituted by one or
more R™ groups;

A’ is-(CR°R"),-A® except that:

(i) when R' is substituted or unsubstituted aryl or substituted or unsubstituted

heteroaryl, A’ is -(CR°R'),-A” and n is not zero; and
10 (fi) when R? is H and Ais m-chlorobenzyl, A’ is not unsubstituted piperazine;

each R® and R"’ is independently hydrogen, halogen, Cy.i2 alkyl, C342 cycloalkyl, Cg12 aryl,
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)nR’, -SOsNR'R®, -S(0)20R",
-NO>, —-NR‘R®, -(CR°R?),OR’, -CN, -C(O)R*, -OG(O)R*, -NR“C(O)RE, -(CR°R’),C(O)OR’,
-(CR®R”),NCR‘R®, -NR“C(O)NRER®, -NR“S(O),R° or -C(O)NR'R®; R® and R™ may combine to form

15 a C342 cycloaikyl, 3-12 membered heteroalicyclic, Cg. aryl or 5-12 membered heteroaryl ring; and
each hydrogenin R® and R” is optionally substituted by one or more R® groups;

A’ is Cero aryl, 5-12 membered heteroaryl, C312 cycloalkyl or 3-12 membered
heteroalicyclic, and A’is optionally substituted by one or more R® groups;

each R" is independently halogen, C112 alkyl, C12 alkoxy, Caz cycloalkyl, Gp.12 aryl, 3-12

20 membered heteroalicyclic, 5-12 membered heteroaryl, -O-Cy.12 alkyl, -O-(CHa)nC3-12 cycloalkyl, -O-

(CHs),Ce5-12 aryl, -O-(CH2),(8-12 membered heteroalicyclic), -O-(CHs),(5-12 membered heteroaryl)
or -CN, and each hydrogen in R" is optionally substituted by one or more groups selected from
halogen, -OH, -CN, -C1.42 alkyl which may be partially or fully halogenated, -O-C,.42 alkyl which may
be partially or fully halogenated, -CO, -SO and -SO,;

25 R' and R* may be combined together to form a Ce.ia aryl, 5-12 membered heteroaryl, Ca.

cycloalkyl or 3-12 membered heteroalicyclic group;
mis 0, 1 or 2;

nis 0, 1, 2,3 or 4; and

pis 1 or 2;

30 or a pharmaceutically acceptable salt, solvate or hydrate thereof.

In a particular aspectof this embodiment, the compound has formula 3a
ral

Re
Na

Re Re . 3a

Se we N
is °

NHg

wherein A’ is Ge-12 aryl or 5-12 membered heteroaryl optionally substituted by one or more

R® groups.
35 In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, A! is selected from Cg42 aryl and 5-12 membered heteroaryl, and
gach hydrogen in R’is optionally substituted by one or more R® groups.
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In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', R'is selected from
Gap cycloalkyl, 3-12 membered heteroalicyclic, -O(CR®R’},A*, -C(O)R*, -C(O)OR", -CN, -NO;,
-S(O)aR*, -SO2NA‘RS, -C(O)NR‘R®, -NR*C(O)R®, -C(=NR*)NANR®, Cr.alkyl, Cog alkenyl, and Cas
alkynyl; and each hydrogen in A! is optionally substituted by one or more R° groups.

In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, 4A’ is substituted by at least one halogen atom.
In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, R? is hydrogen, R° and R” are independently C1. alkyl, and A’ is
phenyl substituted by at least one halogen atom.

In particular aspects of this emmbediment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', R’ is a furan,
thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, pyridazine,
pyrimidine, pyrazine, piperazine, triazine, irithiane or phenyl group, and each hydrogen in R' is
optionally substituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
‘ig a furan,aspects of this embodiment not inconsistent with the following definition of R', R

thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazoale, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomerpholine, pyridazine,
pyrimidine, pyrazine, triazine, trithiane or phenyl group, and each hydrogen in R' is optionally
substituted by one or more R® groups. In still more particular aspects, R' is not heteroalicyclic.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsisient with the following definition of R', A’ is a fused ring
heteroaryl group, and each hydrogen in R' is optionally sudstituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodimentnot inconsistent with the following definition of R', Ri is a -SO2NR“*R®
group.

Specific compoundsof this embodiment, and methods of synthesizing compounds of this
embodiment, are described in U.S. Provisional Patent Application No. 60/449,588,filed February

26, 2003, and U.S. Provisional Application No. 60/540,229, filed January 29, 2004, published as
WO 04/076412, the disclosures of which are incorporated herein by referencein their entireties.

In another embodiment, the c-METinhibitor is a compoundof formula 4
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Description

The invention relates to pharmaceutical compositions containing a somatostatin and a resorption
promoter and having an improved somatostatin bioavailability, and to concomitant administration of a
samatostatin and a resorption pramoter.

The invention provides a pharmaceutical composition which contains a somatostatin and at least one
cholanic acid of the formula |

HC
CH

COOH

CHa

Ha a R |

in which Ry = a= or §-OH as a resorption promoter with a gallstone eliminating/preventing or size reducing
activity, adapted for administration via a transmucosal route.

The naturally occuring somatostatin is one of the contemplated compounds and is a fetradecapeptide
having the structure:-

Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp
* *

Cys-Ser-Thr-Phe-Thr-Lys

This hormone is produced by the hypothalmus gland as well as other organs, e.g. the GI tract, and
mediates, together with GRP, q.v. the neuroreguiation of pituitary growth hormonerelease. In addition to
inhibition of GH release by the pituitary, somatostatin is a potent inhibitor of a number of systems, including
central and peripheral neural, gastrointestinal and vascular smooth muscle. It also inhibits the release of
insulin and glucagon.

The term "somatostatin" includes its analogues or derivatives thercof. By derivatives and analogues is
understood straight-chain, bridged or cyclic polypeptides wherein one or more amine acid units have been
omitted and/or replaced by one or more other amino radical(s) of and/or wherein one or more functional
groups have been replaced by one or more other functional groups and/or one or more groups have been
replaced by one or several other isosteric groups. In general, the term covers all modified derivatives of a
biologically active peptide which exhibit a qualitatively similar effect to that of the unmodified somatostatin
paptide.

Agonist analogues of somatostatin are thus useful in replacing natural somatostatin in its effect on
regulation of physiolagical functians.

Some of these offer improvements, 3.g. in bioavailability and duration of action. However,little clinical
evidence has yet been published on non-parenteral e.g. orally effective therapeutic somatostatin Composi-
tions.

Preferred known somatostatins are:-

a)

x *

(D0) Phe-Cys-Phe-(D)Trp-Lys~Thr-Cys-Thr-ol
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(Generic name Octreotide)
b)

Cd *

(D)Phe-Cys-Tyr-(D)Trp-Lys—Val—Cys-ThrNH;

(described in EP 203,031 A2; Generic name Vaprectide}
c)

* *

(D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNE;

d)

* *

(D)Trep-Cys-Phe-(D)Trp-Lys-Thr—-Cys-ThrNH,

®}

* *

(D) Phe-Cys-—Phe-(D)Trp-—Lys-Thr-Cys-ThrNA;

* x

3-(2-(Naphthyl)~(D)Ala—Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH,

(described in EP 214.872 A2 and EP 215.171 A2; Generic name Angiopeptin)
g)

* x

(D)Phe-Cys-Tyr-(0)Trp-Lys-Val-Cys-8-Nal-NH;

fh)

x *

3-(2-Naphthy1)-Ala~Cys-Tyr-(D)Trp-Lys-Val-Cys~6-Nal-—NH,
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* *

(D}Phe-Cys-f-Nal-(D)Trp-Lys-Val—Cys-Thr-N#,

wherein in each of compounds a)to i) there is a bridge between the amino acids marked with a *.
Other contempiated somatostatins include:-

* *

H-Cys—Phe-Phe-(D)Trp-Lys-Thr-Phe-Cys-0H

(See Vale et al., Metabolism, 27, Suppl. 1, 139 (1978).

* *

Asn-Phe-—Phe-(D)Trp-Lys-Thr-Phe-Gaba

(See European Pat. Publication No. 1295)

* *

MeAla-Tyr-(D)Trp-Lys—Val-Phe

(See Verber et al., Lite Sciences, 34, 1371-1378 (1984), EP 0351.354 A2 and EP 70 021)) also known
as cyclo (N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe).

* x

NMePhe-His-(D}Trp—Lys-—Val-Ala

(See R.F.Nutt et al., Klin.Wochenschr. (1986) 64 (Suppl. VID

* *

H-Cys-His-His-Phe—Phe-(D)Trp-Lys-Thr—Phe-Thr-Ser-Cys-O8

(See EP-A-200,188)
wherein in the above mentioned amino acids there is a bridge between the amino acids marked with a *.

The contents of all the above publications including the specific compounds are specifically referred to.
The term derivative includes also the corresponding derivatives bearing a sugar residue.
When somatostatins bear a sugar residue, this is preferably coupled to a N-terminal amino group and/or to

at least oné amino group presert in a peptide side chain, more preferably to a N-terminal amino group.
Such compounds and their preparation are disclosed, 6.g. in WO 88/02756.

The term octrectide derivatives includes those including the moiety

* x

-D-Phe-Cys-Phe-DTrp-Lys-Thr-Cys-
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having a bridge between the Cys residues.
Particularly preferred derivatives are N*-[a-glucosyl-(1-4-deoxyfructosy!]-DPhe-Cys-Phe-DTrp-Lys-Thr-

Cys-Thr-ol and N*-[8-deoxyfructosyil-DPhe-Cys-Phe-DTrp-Lys-Thr-Gys-Thr-ol, each having a bridge be-
tween the -Cys- moieties, preferably in acetate salt form and described in Examples 2 and 1 respectively of
the above mentioned application.

The somatostatins may exist ¢.g. in free form, salt form or in the form of complexes thereof. Acid
addition salts may be formed with ¢.g. organic acids, polymeric acids and inorganic acids. Acid addition
salts include e.g. the hydrochloride and acetates. Complexes are ¢.g. formed from somatostatins on
addition of inorganic substances, e.g inorganic saits or hydroxides such as Ca- and Zn-salts and/or an
addition of polymeric organic substance.

The acetate salt is a preferred salt for such formulations. The pamoate salt is also useful.
The pamoate may be obtained in conventional manner, ¢.g. by reacting embonic acid (pamoic acid)

with octreotide, e.g. in free base form. The octreotide pamoate is described in the UK Patent application GB
2,234,896 A, Example 10.

The reaction may be effected in a polar solvent, ¢.g. at room temperature.
The somatostatins are indicated for use in the treatment of disorders wherein long term application of

the drug is envisaged, e.g. disorders with an aeticlogy comprising or associated with excess GH-secretion,
e.g. in the treatment of acromegaly, ior use in the treatment of gastrointestinal disorders, for example, in the
treatment of peptic ulcers, enterocutaneous and pancreaticocutaneous fistula, irritable bowel syndrome,
dumping syndrome, watery diarrhea syndrome, acute pancreatitis and gastroenterophathic endocrine
tumors (@.g. vipomas, GRFomas, glucagonomas, insulinomas, gastrinomas and carcinoid tumors) as well as
gastro-intestinal bleeding, breast cancer and complications concerned with diabetes. Further the
somatostatins are indicated for the treatment of arthritis conditions, e.g. rheumatoid arthritis.

As a side oftect of therapy in which somatostatins are administered sometimes, at least far octreotide,

the formation of symptomatic gallstones has been observed. However, little has been published on the
machanism of formation of these gallstones or their compositions.

The cholanic acids of the formula | described before, as well as their pharmaceutically acceptable salts,
are generally known per se. The compound having the 7a-hydroxyl group has been described in the Merck
Index, Ninth Edition (1976), under monograph number 2010, in which it is denoted as chenodeoxycholic
acid. The compound having the 7é§-hydroxyl group is denoted as ursodeoxycholic acid and has been
describéd under monograph number 9551.
Both cholanic acids are of natural origin and are, whether alone or, preferably, in combination, medically

indicated in cholesterin gallstone dissolution treatment as described in Digestive Diseases and Sciences,
Vol. 31, No. 10,1032-1040 (1986), Die Medizinische Welt, No. 45, 1489-1495 (1987), Gut, Vol. 28, No. 10,
October 1987, 4.1360. The cholanic acids are orally administered.

Based on data in "Drug Evaluations", &th edition, American Medical Association, Chicago, Illinois the
daily dosis for gallstone treatment is about at least 1000 mg/75 kg of body weight per day for chenodeox-

ycholic acid and 1200 - 1500 mg/75 kg of body weight per day for urso deoxycholic acid.
According to "The Pharmacological Basis of Therapeutics", Eighth edition, Goodman and Gilman,

Pergamon Press, the dissolution of gallstones can also be performed by administering a combination of
chenodeoxycholic acid and ursodeoxycholic acid at lower dosages, e.g. 5 mg’kg body weightday = 375
mg/75 kg of body weight/day of each compound (page 931).

As generally known for peptides, the devslopment of appropriate and effective somatostatin administra-
tion forms has caused many problems.

Baing peptides, the somatostatins are sasily decomposed by the indigestion juices after oral administra-
tion. Moreover, transport across the mucous membranes in the body, whether the stomach or intestines or
in the mouth, the nose or the rectum is inefficient. For this reason the somatostatins are parenterally
administered to humans. No other commercially avalablé route of administration is available, despite the
well known disadvantages of parenteral administration.

According to Gastroenterology Vol. 96, No. 5, Part 2, page A 580 (1989), Abstract of Papers, gallstones
formed under the influence of a long term therapy with the specific somatostatin Sandostatin® (=
Octreotide) were treated during further octreotide administration with ursodeoxy cholic acid resulting in the
dissolution of the stones in just one patient. Tne somatostatin was given parenterally at a known dose of
about 450 microgram, the ursodeoxycholic acid orally and thus no pharmaceutical composition was given in
which somatostatins were combined with urso- and/or chenodeoxycholic acid.

We have now surprisingly discovered that both cholanic acids mentioned before, i.e. one of them or

both in combination, can be used, e.g. at low dosages, for an improved resorption of a somatostatin through
the mucous membranee.g. of the gastrointestinal tract, as determined in the following experiment:
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Wistar rats {about 300 g body weight) were fasted for 12 hours and anaesthetised with urethane (2
doses of 0.7 mg/kg i.p.j). The abdomen was opened to gain access to the gastrointestinal tract in particular
the jejunum.

A solution of the pharmaceutical composition according to the invention or of the somatostatin as a control
or of a samatostatin in combination with sodium taurocholate, a resorption enhancer, known to be used in

combination with e.g. salmon calcitonin or insulin for an improved resorption through the mucous membrane
of the gastrointestinal tract, was injected into the gastrointestinal tract, e.g. the jejunum. Blood samples (e.g.
1 mb are obtained 20 minutes, and 1 and 2 hours after administration from the vena cava. The blood is
centrifuged and the somatostatin concentration in the plasma determined in conventional manner using a
radio-immunoassay method.

The relative bioavailability (AUC,? = Area under the curve over 2 hours} is determined and expressed
in the following table, in which the AUC is expressed as ng/mi.hour and Cmax aS ng/ml:

TABLE A

Administered 0.5 ml of NaCl (0.9 % WAY} solution [AUG[CmfBroaveit|

100 microg. of octreotide (reference) 08fsoo[sosfs %
100 microg. of octreotide + 5 mg of chenodeoxycholic acid) 80.78 |84.26 |2 3921.36

100 microg. of octreotide + 5 mg of ursodeoxycholic acid 405.39

100 microg. of octreotide + 5 mg of sodium taurocholate erleaofaze[ace fa
sem = standard error of the mean.

 
The inventian thus provides a pharmaceutical composition containing a samatostatin, its analgoues and

derivatives, and at least one cholanic acid of the formula |, mentionéd before, and having, when
administered to the jejunum of a rat a relative somatostatin bioavailability of at least 400%, compared with
the same composition without the resorption promoter.

Whereas the sodium taurocholate containing solution exhibits only a small octreotide bioavailability
improvement in relation to the reference (improvement factor = 1.4), the solutians with ursodeoxycholic
acid and especially chenodeoxychclic acid show considerably better improvement factors of about 4 and 39
respectively.

The invention thus provides the administration of the cholanic acids of formula | via the same
transmucosal, preferably oral, route as the administration of a somatostatin.

The invention preferably provides pharmaceutical compositions containing a somatostatin, especially
octreotide or its derivatives, chenodeoxycholic acid and/or ursodeoxycholic acid and/or their pharmaceuti-
cally acceptable salts.

In a further aspect the invention provides a process for the productian of a pharmaceutical composition
of ihe invention, which comprises working up the somatostatin and the resorption promoter.

The cholanic acid may be worked up in any pharmaceutically acceptable condition, e.g. as a precursor, or
as a salt, ¢.g. an alkaline metal salt.

The pharmaceutical composition may be produced in conventional manner, using, if desired, appro-
priate excipients for the route of administration particularly contemplated, e.g. nasal, rectal or, preferably,
oral.

Preferably the composition contains no water and (s in the solid state. The invention relates particularly
to pharmaceutical compositions for nasal, rectal and oral administration.
The compositions may be prepared by conventional techniques ta be in conventional forms for trans-
mucosal administration, for example, capsules, tablets, suppositories, dispersible powders. Preferably the
cholanic acid of formula | is the sole bile salt present.

The exact dose of somatostatin to be used may be ascertained in conventional animal or clinical
studies. For example, the dose may be ascertained by comparative bioavailability trials with other
formulations with a known therapeutic effect, the dose being chosen to produce in the steady state
comparable drug levels to therapeutically effective levels, e.g. on parenteral administration.

In the compositions of the invention the dosage of the cholanic acids can be chosen within wide ranges:
at lower dosages the cholanic acids show the resorption promoting effect on somatostatins, at higher
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dosages, the cholanic acids - additionally - have a gallstone dissolving effect. In dosages between these
extreme limits the cholanic acids surprisingly inhibit gallstone formation and thus have a gailsione
prophylactic effect.

The compositions of the invention in which the amount of cholanic acid is chosen such that it has a
resorption promoting and additionally a gallstone prophylactic effect are the most preferred.

The compositions of the invention open up the possibility of a more convenient method of administra-
tion of sandostatin compositions.

The compositions are preferably so formulated that the therapeutic daily dose of somatostatin and the
daily dose of cholanic acid for a resorption promoting and preferably additionally a gallstone prophylactic
effact are incorporated in the same dosage units. However, the invantion also relates to preparations, in
which the daily dosages of somatostatin and of choianic acids are separate, but are administrable both for
the same transmucosal route, whether rectal, nasal or oral.

Hence, the invention also provides a package containing unit dosages of a cholanic acid of formula |
and of a somatostatin, as a combined preparation for simultaneous, separate or sequential use via the same
transmucosal route, preferably the oral route, in a therapy for which the somatostatin is indicated.

Such unit dosages may be made in analogous manner to the pharmaceutical compositions of the
invention.

Canveniently, the compositions are in unit dosage form or may be divided into or administered as unit
dosages each preferably containing e.g. up to 35 mg of a somatostatin, the exact amount depending on e.g.
the active ingredient, the type of illness to be treated and the mode of administration. When the used
somatostatin is octreotide or vapreotide preferably 1 to 10 mg is used per unit dosage form.

The unit dosage form contains preferably 5 to 500, especially up to 250 mg of one of the cholanic acids
or of a mixture of both for a resorption promoting effect on the somatostatin used. For an additional
effactive galistone prophylaxis the unit dosage may contain such an amount of cholanic acid, that ifs daily
dosis is up to 1500 mg, e.g. up to 1000 mg. If a combination of urso- and chenodeoxycholic acids is used,
the dosage form may contain such amounts that their daily doses are 6.g. up to 1000 mg/day, e.g. up to
400 mg/day of each component.

The invention is illustrated by the following pharmaceutical compositions:

EXAMPLE1:

Capsules for oral application:

Octreotide 2,3 mg” (aequivalent to 2 mg somatostatin}
Chenodeoxycholic acid 150 mg
Microcrystalline cellulose|100 mg
Lactose 50 mg
 

“the acetate salt
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EXAMPLE 2:

Suppositoria for rectal application:

Octreotide 5,8 mg* (aequivalent to 5 mg somatostatin)
anhydrouscitric acid 0.78
Trisodium citrate-hydrate 0.50
Mannitol 48.651

Ghenodeoxycholic acid 150.0
Suppositorium base A* 1300.0

1500.0mg

 
*the acetate salt

* Witeosol ° H.12, linear (C1o-18) fatty acid glyceride, Melting range 32-33.5°,
solidification range 29-33 °C Obtainable from Dynamit Nobel, Germany.

EXAMPLE3:

Solutions for nasal application:

Octreotide

Sodium citrate - dihydrate
Citric acid - monohydrate
Chenodeoxycholic acid
Ethylenediaminetetracetic acid disodium salt
Benzalkonium chloride 

The powder is sprayed in a quantity of about 6 mg per nostril. When administered 4 times daily, the
dose of octreotide is sufficient for therapeutic purposes.

Instead of octreotide ather somatostatins can be formulated. Instead of chenadeoxycholic acid the same
amount of ursadeoxycholic acid can be used.

Claims

1. A pharmaceutical composition, containing a somatostatin and at least one cholanic acid of formula |

€Hy
CH

COOH 1
CHa

HO ‘ ° Ry

wherein Ri = a- or s-OH. as a resorption promoter with a gallstone eliminating/preventing or size
reducing activity, adapted for administration via a transmucosal route.
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2. A composition according to claim 1, having, when administered to the jejunum of a rat, a relative
somatostatin bioavailability of at least 400 %, compared with the same compositions without the

resorption promoter.

3. A composition according to claim 2, in which the cholanic acid of formula | is ursedeoxycholic acid.

4. A composition according to claim 2, in which the chelanic acid of formula | is chanodeoxycholic acid.

5. A composition accarding to any one of claims 1 to 4, in which the somatostatin is octreotide.

6. A composition according to any one of claims 1 to 5 for nasal, rectal or oral administration.

7. A composition according to any one of claims 1 to 6, containing up to 35 mg of a somatostatin per
dosage unit.

8 A compositian according to any one of claims 1 to 7 containing fram 1 to 10 mg of octreotide per
dosage unit.

9. Acomposition according to any one of claims 1 to 8 containing from 5 to 500 mg of the cholanic acid
compound per dosage unit.

10. A composition according to any one of claims 1 to 9 in solid state.

11. A process for the production of a pharmaceutical composition of any one of claims 1 to 10 which

comprises working up the somatostatin and the resorption promoter.

12. A package containing unit dosages of a cholanic acid of formula I given in claim 1 and of a
somatostatin, as a combined preparation for simultaneous, separate or sequential use via the same
transmucosal route in a therapy for which the somatostatin is indicated.

13. A package according to claims 12, for oral application of the unit dosages.

Patentanspriiche

1. Pharmazeutische Komposition dic cin Somatostatin und als Resorptionst6rderer mit gallensteineliminie-
render, - verhindernder oder-verkleinernder Wirkung mindestens eine Cholans4ure der Formel|

HC
3

COOH
I

Ho. 4

enthalt

worin Ry = & - oder 8 - OH, zur Applikation Uber den transmukosalen Weg ausgestaltet.

2. Komposition gem&ss Anspruch 1 welche eine relative Somatostatinbioverfligbarkeit von mindestens
400% gegentiber der qleichen Komposition ohne Resorptionslérderer aufweist, wenn sie ing Jejunum
einer Ratte gebracht wird.

3. Komposition gemass Anspruch 2, mit Ursodeoxycholsaure als Cholansaure der Formel 1.
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Komposition gemass Anspruch 2, mit Chenodeoxycholsaure als Cholansgure der Formel 1.

Komposition gemass einem der Ansprtiche 1 bis 4 mit Octreotid als Somatostatin.

Komposition gemdss einem der Anspriiche 1 bis 5 zur nasalen, rektalen oder oralen Applikation.

Komposition gama&ss einem der Anspruiche 1 bis 6 mit bis 35 mg aines Somatostatins per Dosierungs-
einheit.

Kompositian gamass einem der Anspriiche 1 bis 7 mit 1 bis 10 mg Octreotid pro Dasiarungseinheit.

Komposition gemass einem der Anspriiche 1 bis 8 mit 5 bis 500 mg der Cholans&ureverbindung pra
Dosierungseinheit.

Komposition gemass einem der Ansprliche 1 bis 9 in festem Zustand.

Verfahren zur Herstellung einer pharmazeutischen Komposition gemass einem der Anspriiche 1 bis 10,
dadurch gekennzeichnet, dass man darin das Somatostatin und den Resorptionsfrderer verarbeitet.

Verpackung mit Dosierungseinheiten einer Cholansaure der Farmel 1 und eines Somatostatins als
Kombinationspraparat flr den gleichzeitigen separaten oder nachfolgenden Einsatz Uber den gleichen

transmukosalen Applikationsweg in einer Therapie flr welche das Somatostatin vorgesehen ist.

13. Verpackung gemdss Anspruch 12, zur oralen Applikation der Dosierungseinheiten.

Revendications

1. Une camposition pharmaceutique, contenant une somatostatine et au moins un acide cholanique de
formula |

Ho.

 
dans laquelle R, = a- or 8-OH, comme promoteur de résorption ayant une activité permettant
d’éliminar les calculs biliaires, d'emp&cher la formation des calculs biliaires ou de réduire la dimension
des calculs biliaires, et adaptée pour I'administration 4 travers les muqueuses.

Une composition selon la revendication 1 ayant, aprés administration au jejunum d'un rat, une
biodisponibilité relative de somatostatine d'au moins 400%, par rapport 4 la méme composition
exempte de promoteur de résorption.

Une camposition selon la revendication 2, dans laquelle l'acide cholanique de formule | est |’ acide

ursodésoxycholique.

Une composition selon la revendication 2, dans laquelle |' acide cholanique de formule t est l'acide
chénodésoxycholique.
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11.

12.

13

EP 0 462 071 Bi

Une composition selon l'une quelconque des revendications 1 4 4, dans laquelle la somatostatine est
l'octréotide.

Une composition selon l'une quelconque des revendications 1 4 5, pour ‘administration nasale, rectale
ou orale.

Une composition selon l'une queiconque des revendications 1 4 6, contenant jusqu’a 35 mg de
somatestatine par dose unitaire.

Une composition selon l'une quelconque des revendicatians 1 4 7, contenant de 1 4 10 mg d'octréotide
par dose unitaire.

Une composition selon l'une quelconque des revendications 1 @ 8, contenant de 5 a 500 mg d'acide
cholanique par dose unitaire.

Une composition selon l'une quelconque des revendications 1 4 9, sous forme solide.

Un procédé de préparation d'une composition pharmaceutique selon l'une quelconque des revendica-
tions 1 4 10, qui comprendle traitement de la somatostatine et du promoteur de résorption.

Un emballage contenant des doses unitaires d'un acide cholanique de formule | spécifié a la
revendicaiion 1 et d'une somatostatine, comme préparation combinée pour l'administration simultanée,
séparée ou séquentielle 4 travers les muqueuses dans une thérapie pour laquelle la somatostatine est
indiquée.

. Un amballage salon la revendication 12, pour l'administration par voie orala de doses unitaires.
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ANTINEOPLASTIC COMBINATIONS

This invention relates to the use of combinations of an mTORinhibitor (e.g

rapamycin 42-esier with 3-hydroxy-2-(hycroxymethyl}-2-methylpropionic acid

(CCI-779)) and an antineoplastic alkylating agent in the treatment of neoplasms, to

the use of an MTORinhibitor and an antineoplastic alkylating agent in the preparation

of a medicament for the treatment of a neoplasm, to a product comprising an MTOR

inhibitor and an antineoplastic alkylating agent as a combined preparation for

simultaneous, separate or sequential use in the treatment of a neoplasm, and to

pharmaceutical compositions comprising an mTOR inhibitor, an antineoplastic

alkylating agent and a pharmaceutically acceptable carrier.

BACKGROUNDOF THE INVENTION

Rapamycin is a macrocyclic triene antibiotic produced by Streptomyces

hygroscopicus, which was found to have antifungal activity, particularly against

Candida albicans, bothinvitro andinvive [C. Vezina et al., J. Antibiot. 28, 721 (1975);

$.N. Sehgal et al., J. Antibiot. 28, 727 (1975); H. A. Bakeret al., J. Antibiot. 31, 539

(1978); U.S. Patent 3,929,992; and U.S. Patent 3,993,749]. Additionally, rapamycin

alone (U.S. Patent 4,885,171) or in combination with picibanil (U.S, Patent 4,401,653)

has been shownto have antitumoractivity.

The immunosuppressive effects of rapamycin have been disclased in FASEB

3, 3411 (1989). Cyclosporin A and FK-506, other macrocyclic molecules, also have

been shown to be effective as immunosuppressive agents, therefore useful in

preventing transplant rejection [FASEB 3, 3411 (1989); FASEB 3, 5256 (1989); R. Y.

Caine et al., Lancet 1183 (1978); and U.S. Patent 5,100,899]. R. Martel et al. [Can. J.

Physiol. Pharmacol. 55, 48 (1977)] disclosed that rapamycin is effective in the

experimental allergic encephalomyelitis model, a model for multiple sclerosis; in the

adjuvant arthritis model, a model for rheumatoid arthritis; and effectively inhibited the

formation of IgE-like antibodies.

Rapamycin is also useful in preventing or treating systemic lupus

erythematosus [U.S. Patent 5,078,999], pulmonary inflammation {U.S. Patent

5,080,899], insulin dependent diabetes mellitus (U.S. Patent 5,321,009], skin

disorders, such as psoriasis [U.S. Patent 5,286,730], bowel disorders [U.S. Patent

5,286,731], smooth muscle cell proliferation and intimal thickening following vascular

-1-
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injury [U.S. Patents 5,288,711 and 5,516,781], adult T-cell leukemia/lymphoma

[European Patent Application 525,960 A1], ocular inflammation {U.S. Patent

5,387,589], malignant carcinomas [U.S. Patent 5,206,018], cardiac inflammatory

disease [U.S. Patent 5,496,832], and anemia [U.S. Patent 5,561,138].

Rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl)-2-methyipropionic acid

(CCI-779) is ester of rapamycin which has demonstrated significant inhibitory effects

on tumor growth in both in vitro and in vivo models. The preparation and use of

hydroxyesters of rapamycin, inchiding CClI-779, are disclosed in U.S. Patent

5,362,718.

CCI-779 exhibits cytostatic, as opposed to cytotoxic properties, and may delay

the time to progression of tumors or time to tumor recurrence. CCI-779 is considered

te have a mechanism of action that is similar to that of sirolimus. CCI-779 binds to

and forms a complex with the cytoplasmic protein FKBP, which inhibits an enzyme,

mTOR (mammalian target of rapamycin, also known as FKBP12-rapamycin

associated protein [FRAP]}. Inhibition of mTOR's kinase activity inhibits a variety of

signal transduction pathways, including cytokine-stimulated cell proliferation,

translation of mRNAs for several key proteins that regulate the G1 phase of the cell

cycle, and |L-2-induced transcription, leacing to inhibition of progression of the cell

cycle from ci to S. The mechanism of action ef CCI-779 that results in the Gl S

phase block is novel for an anticancerdrug.

In vitro, CCI-779 has been shown to inhibit the growth of a number of

histologically diverse tumor cells. Central nervous system (CNS) cancer, leukemia

{T-call), breast cancer, prostate cancer, and melanoma lines were among the most

sensitive to CCI-779. The compound arrested cells in the G1 phase of the call cycle.

In vivo studies in nude mice have demonstrated that CCI-779 has activity

against human tumor xenografts cf diverse histological types. Gliomas were

particularly sensitive to CCI-779 and the compound was active in an orthotepic glioma

model in nude mice. Growth factor (platelet-derived)-induced stimulation of a human

glioblastoma cell line in vitro was markedly suppressed by CCI-779. The growth of

severa! human pancreatic tumors in nude mice as well as one of two breast cancer

lines studied in vivo also was inhibited by CCI-779.
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DESCRIPTION OF THE INVENTION

This invention provides the use of combinations of an mTOR inhibitor and an

antineoplastic alkylating agent as antineoplastic combination chemotherapy. In

particular, these combinations are useful in the treatment of renal cancer, soft tissue

cancer, breast cancer, néuroendocrine tumor of the lung, cervical cancer, uterine

cancer, head and neck cancer, glioma, non-smali lung cell cancer, prostate cancer,

pancreatic cancer, lymphoma, melanoma, small cell lung cancer, ovarian cancer,

colon cancer, esophageai cancer, gastric cancer, leukemia, colorectal cancer, and

unknown primary cancer. This invention also provides combinations of an mTOR

inhibitor and an antineoplastic alkylating agent for use as antineoplastic combination

chemotherapy, in which the cosageof either the MTORinhibitor or the antineoplastic
alkylating agent or both are used in subtherapeutically effective dosages.

In another aspect, the invention provides the use of combinations of an mTOR

inhibitor and an antineoplastic alkylating agent in the preparation of a medicamentfor

the treatment of a neoplasm. In a further aspect, the invention provides a product

comprising an mTORinhibitor and an antineoplastic alkylating agent as a combined

preparation jor simultaneous, separate or sequential use in the treatment of a

neoplasm in a mammal. in a still further aspect, the invention provides a

pharmaceutical composition comprising an mTOR inhibitor, an antineoplastic

alkylating agent and a pharmaceutically acceptable carrier.

As used in accordance with this invention, the term "treatment" means treating

a mammalhaving a neoplastic disease by providing said mammal an effective amount

of a combination of an mTORinhibitor and an antineoplastic alkylating agent with the

purpose of inhibiting growth of the neoplasm in such mammal, eradication of the

neoplasm,or palliation of the mammal.

As used in accordancewith this invention, the term “providing,” with respect to

providing the combination, means either directly administering the combination, or

administering a prodrug, derivative, or analog of ane or both of the components of the

combination which will form an effective amount of the combination within the body.

mTOR is the mammalian target of rapamycin, also known as FKBP12-

rapamycin associated protein [FRAP]. inhibition of mTOR’s kinase activity inhibits a

variety of signal transduction pathways, including cytokine-stimulated cell proliferation,

-3-
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translation of mRNAs for several key proteins that requiate the G1 phase of the cell

cycle, and IL-2-induced transcription, leading to inhibition of progression of the cell

cycle irom G1 to 3,

mTOR regulates the activity of at least two proteins involved in the translation

of specific cell cycle regulatory proteins (Burnett, P.E., PNAS 95: 1432 (1998) and

Isotani, S., J. Biol. Chem. 274: 33493 (1999)). One of these proteins p70s6 kinase is

phosphorylated by mTOR on serine 389 as well as threonine 412. This

phosphorylation can be observed in growth factor treated cells by Westem bletting of

whole cell extracts of these cells with antibody specific for the phosphoserine 389
residue.

As used in accordance with this invention, an "MTOR inhibiter" means a

compound or Sigand which inhibits cell replication by blocking progression of the cell

cycle from G1 to 3 byinhibiting the phosphorylation of serine 389 of p70s6 kinase by
mTOR.

The following standard pharmacological test procedure can be used to

determine whether a compoundis an MTORinhibitor, as defined herein. Treatment of

growth factor stimulated cells with an mTOR inhibitor like rapamycin completely

blocks phosphorylation of serine 389 as evidenced by Western blot and as such

constitutes a good assay for mTOR inhibition. Thus whole cell lysates from cells

stimulated by a growth factor feg. IGF1) in culture in the presence of an mTOR

inhibitor should fait to show a band on an acrylamide gel capable of being labeled with

an antibody specific for serine 389 of p70s6K.

Materials:

NuPAGE LDS Sample Buffer (Novex Cat # NPO007)

NuPAGE Sample Reducing Agent (Novex Cat # NP0O04)

NuPAGE 4-12%Bis-Tris Gel (Novex Cat #NP0321}

NuPAGE MOPS SDS Running Buffer (Novex Cat # NP0O01)

Nitrocellulose (Novex Cat #LC2001)

NuPAGE Transfer Buffer (Novex Cat # NPO006)

Hyperfilm ECL {Amersham Cat # RPN3114H)

ECL Western Blotting Detection Reagent (Amersham Cat # RPN2134)

Primary antibody: Phospho-p70 36 Kinase (Thr389)=(Cell Signaling Cat #9205)

Secondary antibody: Goat anti-rabbit lIgG-HRP conjugate (Santa Cruz Cat #sc-2004)

-4-

West-Ward Pharm.
Exhibit 1002

Page 153



West-Ward Pharm. 
Exhibit 1002 

Page 154

WO 02/098416 PCT/LS02/16737

Methods:

A. Preparation of Cell Lysates

16

15

20

25

30

Cell lines were grown in optimal basal medium supplemented with 10% feta!

bovine serum and penicillin/treptomycin. For phosphorylation studies, cells were

subcultured in 6-well plates. After the cells have completely attached, they were

either serum-starved. Treatment with mTOR inhibitors ranged from 2 to 16

hours. After drug treatment, the cells were rinsed once with PBS (phosphate

buffered saiine without Mg++ and Ca++} and then lysed in 150-200 pl NUPAGE

LDS sample buffer per well. The lysates were briefly sonicated and then

centrifuged for 15 minutes at 14000 rpm. Lysates were stored at minus -80°C until
use.

The test procedure can also be run by incubating the cells in growth medium

overnight after they have completely attached. The results under both sets of

conditions should be the same for an mTORinhibitor,

. Western Blot Analysis

1} Prepare total protein samples by placing 22.5 ul of lysate per tube and then

add 2.5 ul NuUPAGE sample reducing agent. Heat samples at 70°C for 10

minutes. Electrophoresed using NUPAGEgels and NUPAGE SDSbuffers.

2) Transfer the gel to a nitrocellulose membrane with NuPAGEtransfer buffer.

The membrane are blocked for 1 hour with blocking buffer (Tris buffered

saline with 0.1%-Tween and 5% nonfat-milk}. Rinse membranes 2x with

washing buffer (Tris buffered saline with 0.1%-Tween).

3) Blots/membrane are incubated with the P-p70 S6K (T3898) primary antibody

{1:1000) in blocking buffer overnight at 4Cina rotating platform.

4) Blots are rinsed 3x for 10 minutes each with washing buffer, and incubated

with secondary antibody (1:2000) in blocking buffer for 1 hour at roam

temperature.

5) After the secondary antibody binding, blots are washed 3x for 10 minutes

each with washing buffer, and 2x for 1 minute each with Tris-buffered saline,

followed by chemiluminescent (ECL) detection and then exposed to

chemiluminescencefilms.
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As used in accordance with this invention, the term "a rapamycin" defines a

class of immunosuppressive compounds which contain the basic rapamycin nucleus

{shown below). The rapamycins of this invention include compounds which may be

5 chemically or biologically modified as derivatives of the rapamycin nucleus, while still

retaining immunosuppressive properties. Accordingly, the term “a rapamycin"

includes esters, ethers, oximes, hydrazones, and hydroxylamines of rapamycin, as

well as rapamycins in which functional groups on the rapamycin nucleus have been

modified, for example through reduction or oxidation. The term "a rapamycin" also

10=includes pharmaceutically acceptable salis of rapamycins, which are capable of

forming such salts, either by virtue of containing an acidic or basic moiety.

Cr
“ “OMe

 0HO

RAPAMYCIN

15 It is preferred that the esters and ethers of rapamycin are of the hydroxy!

groups at the 42- and/or 31-pesitions of the rapamycin nucleus, esters and ethers of a

hydroxyl group at the 27-position (following chemical reduction of the 27-ketone), and

that the oximes, hydrazones, and hydroxylamines are of a ketone at the 42-position

(following oxidation of the 42-hydroxyl group) and of 27-ketone of the rapamycin
20 nucleus.

Preferred 42- and/or 31-esters and ethers of rapamycin are disclosed in the

following patents, which are all hereby Incorporated by reference: alkyl esters (U.S.

-6-
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Patent 4,316,885); aminoalkyl esters (U.S. Patent 4,650,803); fluorinated esters (U.S.

Patent 5,100,883); amide esters (U.S. Patent 5,118,677), carbamate esters (U.S.

Patent 5,118,678); silyl] ethers (U.S. Patent 5,120,842); amincesiers (U.S. Patent

5,130,307); acetals (U.S. Patent 5,51,413); aminodiesters (U.S. Patent 5,162,333);

sulfonate and sulfate esters (U.S. Patent 5,177,203); esters (U.S. Patent 5,221,670):

alkoxyesters (U.S. Patent 5,233,036); O-aryl, -alkyl, ~alkenyl, and -alkynyl ethers (U.S.

Patent 5,258,389}; carbonate esters (U.S. Patent 5,260,300); arylearbonyl and

alkoxycarbonyl carbamates (U.S. Patent 5,262,423); carbamates (U.S. Patent

5,302,584); hydroxyesters (U.S. Patent 5,362,718); hindered esters (U.S. Patent

5,385,908); heterocyclic esters (U.S. Patent 5,385,909); gem-disubstituted esters

(U.S. Patent 5,385,910}; amino alkanoic esters (U.S. Patent 5,389,639);

phosphoryicarbamate esters (U.S. Patent 5,391,730); carbamate esters (U.S. Patent

5,411,967); carbamate esters (U.S. Patent 5,434,260); amidino carbamate esters

(U.S. Patent 5,463,048); carbamate esters (U.S. Patent 5,480,988); carbamate esters

(U.S. Patent 5,480,989); carbamate esters (U.S. Patent 5,489,680); hindered N-oxide

esters (U.S. Patent 5,491,231}; biotin esters (U.S. Patent 5,504,091}; O-alkyl ethers

(U.S. Patent 5,665,772); and PEG esters of rapamycin (U.S. Patent 5,780,462). The

preparation of these esters and ethers are disclosed in the patents listed above.

Preferred 27-esters and ethers of rapamycin are disclosed in U.S. Patent

5,256,790, which is hereby incorporated by reference, The preparation of these esters

and ethers are disclosed in the patents listed above.

Preferred oximes, hydrazones, and hydroxylamines of rapamycin are

disclosed in U.S. Patents 5,373,014, 5,378,836, 5,023,264, and 5,563,145, which are

hereby incorporated by reference. The preparation of these oximes, hydrazones, and

hydroxylamines are disclosed in the above listed patents. The preparation of 42-

oxorapamycin is disclosed in 5,023,263, which is hereby incorporated by reference.

Particularly preferred rapamycins include rapamycin [U.S. Patent 3,929,992],

CCI-779 [rapamycin 42-ester with 3-hydroxy-2-{hydroxymethyl}-2-methylpropionic

acid; U.S. Patent 5,362,718], and 42-0-(2-hydroxyjethyl rapamycin [U.S. Patent

5,665,772].
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Whenapplicable, pharmaceutically acceptable salts of the rapamycin can be

formed from organic and inorganic acids, for example, acetic, propionic, lactic, citric,

tartaric, succinic, fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochloric,

hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, napthalenesulfonic,

benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly Known acceptable

atds when the rapamycin contains a suitable basic moiety. Salts may also be formed

from organic and inorganic bases, such as alkali metal salts (for example, sodium,

lithium, or potassium) alkaline earth metal salts, ammonium salts, alkylammonium

salts containing 1-6 carbon atoms or dialkylammonium salts containing 1-6 carbon

atomsin each alkyl group, and trialkylammonium salts containing 1-6 carbon atomsin

each alkyl group, when the rapamycin contains a suitable acidic moiety.

[tis preferred that the mTORinhibitor used in the antineoplastic combinations

of this invention is a rapamycin, and more preferred that the mTOR inhibitor is

rapamycin, CCI-779, or 42-0-(2-hydroxy)ethyl rapamycin.

As described herein, CCl-779 was evaluated as a representative mTOR

innibitor in the MTORinhibitor plus antimetabolite combinations of this invention.

The preparation of CCI-779 is described in U.S. Patent 5,362,718, which is

hereby incorporated by reference. When CCI-779 is used as an antineoplastic agent,

it is projected that initial iv. infusion dosages will be between about 0.1 and 100

mg/m? when administered on a daily dosage regimen (daily for 5 days, every 2-3

weeks), and between about 0.1 and 1000 mg/m? when administered on a once

weekly dosage regimen. Oral or intravenous infusion are the preferred routes of

administration, with intravenous being more preferred.

As used in accordancewith this invention, the term "antineoplastic alkylating

agent" means a substance which reacts with (or “alkylates”) many electron-rich atoms

in cells to form covaient bonds. The most important reactions with regard to their

antitumor activities are reactions with DNA bases. Some alkylating agents are

monofunctional and react with only one strand of DNA. Others are bifunctional and

react with an atom on each of the two strands of DNA to produce a “cross-link” that

covalently links the two strands of the DNA double helix. Unless repaired, this lesion

-8-
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will prevent the cell from replicating effectively. The lethality of the monofunctional

alkylating agents results from the recognition of the DNA lesion by the cell and the

response of the cell to that lesion. (Colvin OM. Antitumor Alkylating Agents. In

Cancer Principles & Practice of Oncology 6" Edition. ed. DeVita VT, Hellman S,

Rosenberg SA. Lippincott Williams & Wilkins. Philadelphia 2001. p. 363.)

Antineoplastic alkylating agents are roughly classified, according to their

structure or reactive moiety, into several categories which include nitrogen mustards,

such as mustargen, cyclophosphamide, ifosfamide, melphalan, and chlorambucil;

azidines and epoxides, such as thiotepa, mitomycin C, dianhydrogalactitol, and

dibromodulcitol; alkyl sulfonates, such as busulfan; nitrosoureas, such as

bischloroethylnitrosourea (BCNU), cyclohexyl-chloroethylnitrosourea (CCNU), and

methylcyclohexylchioroethylnitrosourea (MeCCNU); hydrazine and triazine derivatives,

such as procarbazine, dacarbazine, and temozolomide; and platinum compounds.

Platinum compounds are platinum containing agents that react preferentially at the N7

position of guanine and adenine residues to form a variety of monofunctional and

bifunctional adducts. (Johnson SW, Stevenson JP, O’Dwyer PJ. Cisplatin and lis

Analogues. in Cancer Principles & Practice of Oncology 6” Edition. ed. DeVita VT,

Hellman S, Rosenberg SA. Lippincott Williams & Wilkins. Phifadelphia 2001. p.

378.) These compoundsinciude cisolatin, carboplatin, platinum IV compounds, and

muitinuclear platinum complexes.

The following are representative examples of antineoplastic alkylating agents

of this invention.

Meclorethamine is commerciaily available as an injectable (MUSTARGEN).

Cyclophosphamide ig commercially available as an__injectable

(cyclophosphamide, lyophilized CYTOXAN, or NEOSAR) and in oral tablets

(cyclophosphamide or CYTOXAN).

lfosfamide fs commercially available as an injectable (IFEX).

Melphalan is commercially available as an injectable (ALKERAN)}andin oral

tablets (ALKERAN}.

Chlorambucil is commercially available in oral tablets (LEUKERAN).

Thiotepa is commercially available as an injectable (thiotepa or THIOPLEX).

Mitomycin is commercially available as an injectable (mitomycin or

MUTAMYCIN).
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Busulfan is commercially available as an injectable (BUSULFEX) and In oral

jablets (MYLERAN)}.

Lomustine (CCNU}is commercially available in cral capsules (CEENU).

Carmustine (BCNU) is commercially available as an intracranial implant

5  (GLIADEL) and as an injeciable (BICNU}.

Procarbazine is commercially available in oral capsules (MATULANE).

Temozolomide is commercially available in oral capsules (TEMODAR).

Cisplatin is commercially available as an injectable (cisplatin, PLATINOL, or

PLATINOL-AQ).

10 Carboplatin is commercially available as an injectable (PARAPLATIN),

The following table briefly summarizes same of the recommended dosagesfor

the antineoplastic alkylating agents listed above.

15 Table 1. Recommended Dosages of Antineoplastic Alkylating Agents

Mustargen 0.4 mg/kg each course given as a singe dose or in
divided doses of 0.1 to 0.2 mg/kg/day.

Cyclophosphamide 40-50 mg/kg iv. in divided doses over a period of 2-5 days

10-15 mg/kg iv. every 7-10 days

3-5 mg/kg iv. twice weekly

1-5 mg/kg oral daily 

lfosfamide 12 aim iv, daily for 5 consecutive days; repeated
every 3 weeks or after recovery from
hematologic toxicity.

Melphalan | 6 mg orally daily for 2-3 weeks followed by 4 weeks
 

rest, then 2 mg daily maintenance dosage

10 mg orally daily for 7-10 days followed by 2 mg daily
maintenance after white blood cell count
has recovered.

0.15 mg/kg orally daily for 7 days, follawed by a rest period
of at least 14 days, then 0.005 mg/kg
daily maintenance.

16 mg/miv. single infusion over 15-20 minutes every
2 weeks for 4 doses, follawed by a rest
period, then administered at 4 week
intervals for maintenance.

Chlorambucil 0.1-0.2 mg/kg orally|daily for 3-6 weeks

Thiotepa 0.3-0.4 mg/kg iv. every 1-4 weeks

Mitomycin 20 mgimr2 Lv. avery 6-8 weeks
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 Drug Dosage Regimen

Carmustine 150-200 mg/m iv.|every 6 weeks

Procarbazine 2-4 mg/kg orally daily for first week, then 4-6 mg/kg until
maximum response is achieved

1-2 mg/kg orally mainentance    

Temozolomide 450 mg/m orally atmentcycle. 5 days per 26-day 
Cisplatin 20 mg/m? iv. daily for 5 days per cycle

75-100 mg/miv. once every 4 week cycle

Carboplatin 360 mgim2 Lv. once every 4 week cycle 

 
Preferred mTORinhibitor plus antineoplastic alkylating agent combinations of

this invention include CCI-779 plus cisplatin; CCI-779 plus cyclophosphamide; CCI-

779 plus carboplatin; and CCI-779 plus BCNU.

The antineoplastic activity of the mTORinhibitor plus antineoplastic alkylating

agent combinations were confirmed using CCI-779 as a representative mTOR

inhibitor in in vifro and in vivo standard pharmacological test procedures using

combinations of CCI-779 plus cisplatin; CCI-779 plus cyclophosphamide; and CCI-779

plus BCNU as representative combinations of this invention. The following briefly

describes the procedures used and the results obtained.

Human rhabdomyosarcoma lines Rh30 and Rh1 and the human glioblastoma

line SJ-GBM2 were used for in vitro combination studies with CCI-779 and alkylating

agents. /n vivo studies used a human neuroblastoma (NB1643) and human colonline

GC3,

Dose response curves were determined for each of the drugs of interest. The

cell lines Rh30, Rh1 and SJ-G2 were plated in six-well cluster plates at 6x107, 5x10

and 2.5x104 cellsMwell respectively. After a 24 hour incubation period, drugs were

added in either 19%FBS+RPMI 1640 for Rh3O and Rh1 or 15%FBS+DMEfor SJ-G2.

After seven days exposure to drug containing media, the nuclei were released by

treating the cells with a hypotonic solution followed by a detergent. The nuclei were

then counted with a Coulter Counter. The results of the experiments were graphed

and the ICsq (drug conceniration producing 50% inhibition of growth) for each drug

was determined by extrapolation. Because the IC50s varied slightly from experiment
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to experiment, two values that bracketed the IC50 of each drug were used in the

interaction studies. The point of maximum inieraction between two drugs occurs

when they are present in a 1:1 ratio if the isobole is of standard shape. Therefore,

each of the three approximate IC5q concentrations of CCI-779 was mixed in a 1:1

ratio with each of three approximated |Csqs of cisplatin, BCNU, and melphanan. This

resulted in niné 1:1 combinations of drugs in each experiment plus three ICs

concentrations for CCl-779 and the other drug. This protocol usually resulted in at

least one combination for each drug containing an IC<q value. The 1:1 combination of

ICsq concentrations for CCI-779 and each chemotherapy drug was then used to

calculate additivity, synergism, or antagonism using Berenbaum's formula:

X/Xsgty/V59,71,<1,71. If the three concentrations of CCI-779 tested alone didn’t

produce an IC that matched any of the three ICs of the other compound tested alone,

all the 1:1 combinations were checked to seeif their |Cs fell between the appropriate

ICs of drugs tested singly. If they did, the effect was considered additive.

The results obtained in the in vitro standard pharmacological test procedure

showed when tested against Rh30 tumorline, the combination of CCI-779 plus

cisplatin was synergistic; the combination was greater than additive but did not reach

levels of being mathematically synergystic against the Rh1 tumor cell line, and was

additive against the SJ-G2 tumorcell fine. A combination of CCI-779 plus BCNU was

synergistic against the SJ-G2 tumorcell line and greater than additive but did not

reach levels of being mathematically synergystic against the Rh30 cell fine, and

additive against the Rh1 cell fine. The combination of CCI-779 plus melphanan was

additive against each of the cell lines.

Female CBA/CaJ mice (Jackson Laboratories, Bar Harbor, ME), 4 weeks of

age, were immune-deprived by thymectomy, followed 3 weeks later by whole-body

irradiation (1200 cGy) using a 157Cs source. Mice received 3 x 106 nucleated bone

marrow cells within 6-8 h of irradiation. Tumor pieces of approximately 3 mm? were

implanted In the space of the dorsal lateral flanks of the mice to [nitiate turmor growth.

Tumor-bearing mice were randomized into groups of seven priorto initiating therapy.

Mice bearing tumors each received drug when tumors were approximately 0.20-1 cm

in diarmeter. Tumor size was determined at 7-day intervals using digital Vernier

calipers interfaced with a computer. Tumor volumes were calculated assuming tumors
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to be spherical using ihe formula [(x/6} x d3], where dis the mean diameter. CCI-

779 was given on a schedule of 5 consecutive days for 2 weeks with this cycie

repeated every 21 days for 3 cycles. This resulted in CCI-779 being given on days 1-

5, 8-12 (cycle 1); 21-25, 28-32 (cycle 2); and 42-46, 49-53 (cycle 3). The schedule of

the other chemotherapy drug for each study was as follows:

Cyclophosphamide on days 1 and 8 every 21 days for 3 cycles

The combination of CCl-779 and cyclophosphamide was evaluated using a

human rhabdosarcoma (Rh18) using the mouse xenograft test procedure described

above. In this test procedure, the effect of CCi-779 with cyclophosphamide (44

mg/kg) was additive. When combined as suboptimum dosages, CCI-779 plus

cyclophosphamide was equivalent to cyclophosphamide given at an optimum dosage.

Based on the results of these standard pharmacological test procedures,

combinations of an MTORinhibitor plus an antineoplastic alkylating agent are useful

as antineoplastic therapy. More particularly, these combinations are useful in the

treatment of renal carcinoma, soft tissue sarcoma, breast cancer, neuroendocrine

tumorof the lung, cervical cancer, uterine cancer, head and neck cancer, glioma, non-

small cell lung cancer, prostate cancer, pancreatic cancer, lymphoma, melanoma,

small cell lung cancer, ovarian cancer, colon cancer, esophageal cancer, gastric

cancer, leukemia, colorectal cancer, and unknown primary cancer. As these

combinations contain at least two active antineoplastic agents, the use of such

combinations also provides for the use of combinations of each of the agents in which

one or both of the agents is used at subtherapeutically effective dosages, thereby

lessening toxicity associated with the individual chemotherapeutic agent.

in providing chemotherapy, multiple agents having different modalities of

action are typically used as part of a chemotherapy "cocktail." It is anticipated that the

combinations of this invention will be used as part of a chemotherapy cocktail that

may contain one or more additional antineoplastic agents depending on the nature of

the neoplasia to be treated. For example, this invention also covers the use of the

mTOR inhibitor/alkylating agent combination used in conjunction with other

chemotherapeutic agents, such as antimetabolites {i.e., 5-fluorouracil, floxuradine,
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thioguanine, cytarabine, fludarabine, 6-mercaptopurine, methotrexate, gemcitabine,

capecitabine, pentostatin, trimetrexate, or cladribine}; hormonal agents {ie.,

estramustine, tamoxifen, foremifene, anastrozole, or letrozole); aniibiotics {i.e.,

plicamycin, bleomycin, mitoxantrone, idarubicin, dactinomycin, mitomycin, or

daunorubicin); immunomodulators (i.e., interferons, IL-2, or BCG); antimitotic agents

(i.e., vinblastine, vincristine, teniposide, or vinorelbine); topoisomerase inhibitors(i.e.,

topotecan, irinotecan, etoposide, or doxorubicin); and other agents(i.e., hydroxyurea,

trastuzumab, altretamine, retuximab, paclitaxel, docetaxel, L-asparaginase, or

gemtuzumab ozogarmicin).

As used in this invention, the combination regimen can be given

simultaneously or can be given in a staggered regimen, with the mTORinhibitor being

given at a different time during the course of chemotherapy than the alkylating agent.

This time differential may range from several minutes, hours, days, weeks, or longer

between administration of the two agents. Therefore, the term combination does not

necessarily mean administered at the same time or as a unitary dose, but that each of

the components are administered during a desired treatment period. The agents may

also be administered by different routes. For example, in the combination of an

mTOR inhibiter plus an alkylating agent, it is anticipated that the mTOR inhibitorwill

be administered orally or parenterally, with parenterally being preferred, while the

alkylating agent may be administered parenterally, orally, or by other acceplable

means. These combination can be administered daily, weekly, or even once monthly.

As typical for chemotherapeutic regimens, a course of chemotherapy may be

repeated several weeks later, and may follow the same timeframe for administration

of the two agents, or may be modified based on patient response.

As typical with chemotherapy, dosage regimens are closely monitored by the

treating physician, based on numerousfactors including the severity of the disease,

response to the disease, any treatment related toxicities, age, health of the patient,

and other concomitant disorders or treatments,

Based on the results obtained with the CCI-779 plus alkylating agent

combinations,it is projected that the initial i.v. infusion dosage of the mTOR inhibitor

will be between about 0.1 and 100 mg/m2, with between about 2.5 and 70 mg/m2

being preferred. It is also preferred that the mTOR inhbitor be administered by iv.,
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typically over a 30 minute period, and administered about once per week. Theinitial

dosages of the alkylating agent component will depend on the component used, and

will be based initially on physician experience with the agents chosen. After one or

more treatment cycles, the dosages can be adjusted upwards or downwards

depending on the results obtained and the side effects observed.

For commercially available alkylating agents, the existing dosage form can be

used, with the dosages divided as need be. Alternatively, such agents or alkylating

agents that are not commercially available can be formulated according to standard

pharmaceutical practice. Oral formulations containing the active compounds ofthis

invention may comprise any conventionally used oral forms, including tablets,

capsules, buccal farms, troches, lozenges and cral liquids, suspensions or solutions.

Capsules may contain mixtures of the active compound(s) with inert fillers and/or

diluents such as the pharmaceutically acceptable starches (e,g. corm, potato or

tapioca starch}, sugars, artificial sweetening agents, powdered celluloses, such as

crystalline and microcrystalline celluloses, flours, gelatins, gums, etc. Useful tablet

formulations may be made by conventional compression, wet granulation or dry

granulation methods and utilize pharmaceutically acceptable diluents, binding agents,

lubricants, disintegrants, surface modifying agents {including surfactants}, suspending

or stabilizing agents, including, but not limited to, magnesium stearate, stearic acid,

talc, sodium lauryl sulfate, microcrystalline cellulose, carboxymethylcellulose calcium,

polyvinylpyrrolidone, gelatin, alginic acid, acacia gum, xanthan gum, sodium citrate,

complex silicates, calcium carbonate, glycine, dextrin, sucrose, sorbitol, dicalcium

phosphate, calcium sulfate, lactose, kaolin, mannitol, sodium chloride, talc, dry

starches and powdered sugar. Preferred surface modifying agents include nonionic

and anionic surface modifying agents. Representative examples of surface modifying

agents include, but are not limited to, poloxamer 188, benzalkonium chloride, calcium

stearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters, colloidal

silicon dioxide, phosphates, sodium dodecylsulfate, magnesium aluminum silicate,

and triethanolamine. Oral formulations herein may utilize standard delay or time

release formulations to alter the absorption of the active compound(s). The oral

formulation may also consist of administering the active ingredient in water or a fruit

juice, containing appropriate solubilizers or emulsifiers as needed.
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In some cases it may be desirable to administer the compounds directly to the

airways in the form of an aerosol.

The compounds may also be administered parenterally or intraperitonealty.

Solutions or suspensions of these active compounds as a free base or

pharmacologically acceptable salt can be prepared in water suitably mixed with a

surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in

glycerol, liquid polyethylene glycols and mixtures thereof in olis. Under ordinary

conditions of storage and use, these preparation contain a preservative to prevent the

growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous

solutions or dispersions and sterile powders for the extemporaneous preparation of

sterile injectable solutions or dispersions. in all cases, the form must be sterile and

must be fluid to the extent that easy syringability exists. It must be stable under the

conditions of manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi. The carrier can

be a solvent or dispersion medium containing, for example, water, ethanol, polyol

{e.g., glycerol, propylene glycol and liquid polyethylene glycol}, suitable mixtures

thereof, and vegetable oils.

For the purposes of this disclosure, transdermal administrations are

understood to include all adminisirations across the surface of the body and the inner

linings of bodily passages including epithelial and mucosal tissues. Such

administrations may be carried out using the present compounds, or pharmaceutically

acceptable salts thereof, in lotions, creams, foams, patches, suspensions, solutions,

and suppositories (rectal and vaginal).

Transdermal administration may be accomplished through the use of a

transdermal patch containing the active compound and a carrier that is inert to the

active compound, is non toxic to the skin, and allows delivery of the agent for systemic

absorption into the blood stream via the skin. The carrier may take any numberof

forms such as creams and aintments, pastes, gels, and occlusive devices. The

creams and ointments may be viscous liquid or semisolid emulsions of either the cil-

in-water cr water-in-oil type. Pastes comprised of absorptive powders dispersed in

petroleum or hydrophilic petroleum containing the active ingredient may also be

suitable. A variety of occlusive devices may be used to release the active ingredient

into the blood stream such as a semi-permeable membrane covering a reservoir
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containing the active ingredient with or without a carrier, or a matrix containing the

active ingredient. Other occlusive devices are knownin the literature.

Suppository formulations may be made from traditional materials, including

cocoa butter, with or without the addition of waxes to alter the suppository's melting

paint, and glycerin. Water soluble suppository bases, such as polyethylene glycols of

various molecular weights, may also be used.
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CLAIMS

Whatis claimedis:

1. A method of treating a neoplasm in a mammal in need thereof, which

comprises providing to said mammal an effective amount of a combination cornprising

an mTOR inhibitor and an antineoplastic alkylating agent.

2. The method according to Claim 1, wherein the neoplasm is renal cancer.

3. The method according to Claim 1, wherein the neoplasm is soft tissue
sarcoma.

4. The method according to Claim 1, wherein the neoplasm is breast
cancer,

5. The method according to Claim 1, wherein the neoplasm js a

neuroendocrine tumorof the lung.

6. The method according to Claim 1, wherein the neoplasm is cervical
cancer.

7. The method according to Claim 1, wherein the neoplasm is uterine
cancer,

8. The method according to Claim 1, wherein the neoplasm is a head and

neck cancer.

9. ‘The method according to Claim 1, wherein the neoplasm fs giloma.

10. The method according to Claim 1, wherein the neoplasm is non-small

cell tung cancer.

11. The method according te Claim 1, wherein the neoplasm is prostate
cancer.
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12. The method according to Claim 1, wherein the neoplasm is pancreatic
cancer.

13. The method according to Claim 1, wherein the neaplasm is lymphoma.

14, The method according to Claim 1, wherein the neoplasm is melanoma.

15. The method according to Claim 1, wherein the neoplasm is small cell

lung cancer.

16. The method according to Claim 1, wherein the neoplasm is ovarian
cancer.

17. The method according to Claim 1, wherein the neoplasm is colon cancer.

18. The methed according to Claim 1, wherein the neoplasm is esophageal
cancer.

19. The method according to Claim 1, wherein the neoplasm is gasiric
cancer.

20. The method according to Claim 1, wherein the neoplasm is leukemia.

21. The method according to Claim 1, wherein the neoplasm is colorectal
cancer.

22. The method according to Claim 1, wherein the neoplasm is unknown

primary cancer.

23. The method according to any one of Claims 1 to 22, wherein the

antineoplastic alkylating agent is selected from the group consisting of

mectorethamine, cyclophosphamide, ifosfamide, melphalan, chlorambucil, thiotepa,
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mitomycin, busulfan, lomustine, carmustine, procarbazine, temozolomide, cisplatin,

and carboplatin.

24. A methed of treating a neoplasm in a mammal in need thereof, which

comprises providing to said mammalan effective amount of a combination comprising

an mTOR inhibitor and an antinecplastic alkylating agent, wherein either the mTOR

inhibitor, the alkylating agent, or both are provided in subtherapeutically effective
amounts.

25. The method according to Claim 24 in which the mTOR inhibitor is

provided in a subtherapeutically effective amount.

26. The method according to Claim 24 in which the alkylating agent is

provided in a subtherapeutically effective amount.

27. The method according to Claim 24 in which both the mTORinhibitor and

the alkylating agent are provided in subtherapeutically effective amounts.

28. The method according to any one of Claims 1 to 27, wherein the mTOR

inhibitor is a rapamycin.

29. The method according to Claim 28, wherein the rapamycin is rapamycin.

30. The method according to Claim 28, wherein the rapamycin is 42-0-(2-

hydroxy)ethy] rapamycin.

31. The method according to Claim 28 wherein the rapamycin is CCI-779.

32. An antineoplastic combination which comprises an effective amount of

an mTORinhibitor and an antineoplastic alkylating agent.

33. The combination according to Claim 32, wherein the mTORinhibitor is a
rapamycin.
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34. The combination according to Claim 33, wherein the rapamycin is

rapamycin.

35. The combination according to Claim 33, wherein the rapamycin is 42-0-

(2-hydroxy)ethyl rapamycin.

36. The combination according to Claim 33 wherein the rapamycin is CCI-779.

37. The use of an mTORinhibitor and an antineoplastic alkylating agent in

the preparation of a medicamentfor the treatment of a neoplasm.

38. Use according to Claim 37 wherein the neoplasm is renal cancer, soft

tissue sarcoma, breast cancer, neuroendocrine tumor of the lung, cervical cancer,

uterine cancer, a head and neck cancer, glioma, non-small cell lung cancer, prostate

cancer, pancreatic cancer, lymphoma, melanoma, small cell lung cancer, ovarian

cancer, colon cancer, esophageal cancer, gastric cancer, leukemia, colorectal cancer

or unknown primary cancer.

39. Use according to Claim 37 or 38, wherein the antineoplastic alkylating

agent is selected from the group consisting of meclorethamine, cyclophosphamide,

ifosfamide, melphalan, chlorambucil, thiotepa, mitomycin, busulfan, lomustine,

carmustine, procarbazine, temozolomide,cisplatin, and carboplatin.

40. Use according to any one of Claims 37 to 39 wherein either the mTOR

inhibitor, the alkylating agent, or both are provided in subtherapeutically effective
amounts.

471. Use according to any one of Claims 37 to 40 wherein the mTORinhibitor

is a rapamycin.

42. Use according to Claim 41 wherein the rapamycin is rapamycin.

43. Use according to Claim 41 wherein the rapamycin is 42-0-(2-

hydroxyjethyl rapamycin.
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44, Use according to Claim 41 wherein the rapamycin is CCI-779.

45. A product comprising an mTOR inhibitor and an antineoplastic alkylating

5 agent as a combined preparation for simultaneous, separate or sequential use in the

treatment of a neoplasm in a mammal.

46. A product according to Claim 45 wherein the mTORinhibitor is CCI-779.

10 47. A pharmaceutical composition comprising an mTOR inhibitor, an

antineoplastic alkylating agent and a pharmaceutically acceptable carrier,

48. A pharmaceutical composition according to Claim 47 wherein the mTOR

inhibitor is CC|-779.

15

-22.

West-Ward Pharm.
Exhibit 1002

Page 171



West-Ward Pharm. 
Exhibit 1002 

Page 172

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

(19) WorldIntellectual Property Organization
Internauonal Bureau CRAAAAAa

(10) International Publication Number

WO 02/098416 A3

(51) International Patent Classification’:  A61K 31/395, (81) Designated States (national): AE, AG, AL, AM, AT, AU,

(43) International Publication Date
12 December 2002 (12.12.2002)

 
31/675, AOLP 35/00 / (AGLK 31/395, 31:675) AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

CZ, DE, DK, DM, D7, EC, EE.ES, FI, GB, GD, GE, GH,

(21) International Application Number:—PCT/US02/16737 OM,HB,ITU, 1D. TL. IN, 1S, IP, KE, KG, KP ER, KZ, LC,
LK, LR, LS, LT, EU, LV, MA, MB, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM,PII, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, ZM, ZW.

(22) International Filing Date: 29 May2002 (29.05.2002)

(25) Filing Language: Linglish

(84) Designated States (regional): ARIPO patent (GH, GM,
(26) Publication Language: linglish KE, LS, MW, MZ, SD, SL, $4, 1%, UG, 7M, ZW),

liurasian patent (AM, AZ, BY, KG, K¥%, MID, RU, 1J, TM),

(30) Priority Data: European patent (AT, BE, CH, CY, DE, DK, ES, KI, FR,
60/295 236 | June 2001 (01.06.20013 US GB, GR. IB, [’L, LU, MC, NL, PT, SE, TR}, OAPL patent
60/295 ,190 1 June 2001 (01.96.20013 US (BF, BJ, CE, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

NE, SN, TD, TG).

(71) Applicant: WYETH (US/US); Five Giralda Farms, Madi-
son, NJ 07940 (US). Published:

—_with international search repart

(72) Inventors: DUKART, Gary; 1714 Benjamin Drive, Am
bler, PA 19002 (US). GIBBONS, James, Joseph, In; 33 (88) Date of publication of the international search report:
Terrace Drive, Westwood, NJ 07675 (US). 13 March 2003

(74) Agents: MILOWSKY, Arnold, §.; Wyeth, Patent Law—bor qve-letter codes and other abbreviations, refer to the “Guid-
Department, Five Giralda Farms, Madison, NJ 07940-0874—aace Notes an Cedes andAbbreviations” appearing at the begin-
el al. (US). ning ofeack regular issue ofthe PCT Gazette.

(54) Title: ANTINEOPLASTIC COMBINATIONS

(57) Abstract: This invention provides the use of a combination of an mTOR inhibitor and an antineeplastic alkylating agentin the
treatment of neoplasms.

WO02/098416A3
West-Ward Pharm.

Exhibit 1002

Page 172



West-Ward Pharm. 
Exhibit 1002 

Page 173

INTERNATIONAL SEARCH REPORT In fonal Application No
PCT/US 02/16737

A. GCLASSIFIGATION OF SUBJECT MATTER

IPC 7 A61K31/395 AG1K31/675 A61P35/00 //(A61K31/395, 31:675)

According to International Patent Classification (IPC) or to both nationat classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC 7 A61K

Occumentation searched other ihan minimura documentation to the extent ihat such documentsare included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

MEDLINE, CHEM ABS Data, EMBASE, EPQ-Internal, WPI Data, PAd

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category °|Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Ne.

SHI ¥ ET AL: "Rapamycin enhances I-23,
apoptosis and increases sensitivity to 28-39,
cisplatin in vitro." 41-48
CANCER RESEARCH, (1995 MAY 1) 55 (9)
1982-8. ,
yol. 55, no. 9, —- 1995 pages 1982-8,
XP002040888

page 1982, right-hand column, line 31-40
discussion

page 1985, left-hand column, line 30 -page
1987, left-hand column, line 19; figure 7

~— LL  
Further documents are listed in the continuation of box C. Patent family members ere fisted in annex.

° Spocial catagories ted documents :
Sp ateg oral cuments “T' later document published atter the international tiling dale

or priority date and not in conflict with the application but
cited to understand theprinciple or thaory underlying thainvention

"A" document defining the generalstate of the art which is not
considered to be of particular relevance

"Ee easier document but published on or aflerthe international 1 documentcf parlicular relevance; the claimed inventionfiling date cannot be considered novelor cannot be considered to
*L* document which may throw doubts on priority clalm{s) or involve an inventive step when the documentis taken alone

whichis cited to establish the publicationdais of anolher "y" documentofparticular relevance; ihe claimed Invention
ciation or other special reason fas specified) cannot be considered to Involve anInventive step when the"O" document referring to an oral disclosure, use, exhibition or document [s combined with one or more other such docu-
other means mants, such combination being abvinus te a person skilled

*P* document published priorte the international filing date but in the art.
later than the priorlty daie claimed ‘&’ document member of the same patent family

Date of the actual completion of the International search Date of mailing of the international search report

16 December 2002 20/12/2002

Name and mailing address of the ISA Authorized officer
European Patent Office, P.B, 5678 Patentlaan 2
NL - 2280 FIV Rijswijk

Tel. (431-70) 340-2040, Tx. 347 651 epo ni, Sn
Fax: (431-70) 340-3016 Venturini, F

 
Forn PCT/AS#/2 16 (secend sheet) July 1882)

page 1 of 2

West-Ward Pharm.
Exhibit 1002

Page 173



West-Ward Pharm. 
Exhibit 1002 

Page 174

INTERNATIONAL SEARCH REPORT renal Application No
PCT/US 02/16737

C{Continuatlon} DOCUMENTS CONSIDERED TO SE RELEVANT

Category *|Citation of document, with indication,where eppropriate, of the relevani passages Relevant io claim No.

GEOERGER & ET AL: “ANTITUMOR ACTIVITY OF
THE RAPAMYCIN ANALOG CCI-779 IN HUMAN
PRIMITIVE NEUROECTODERMAL

TUMOR/MEDULLOBLASTOMA MODELS AS SINGLE
AGENT AND IN COMBINATION CHEMOTHERAPY"

CANCER RESEARCH, AMERICAN ASSOCIATION FOR
CANCER RESEARCH, BALTIMORE, MD, US,
val. 4, no. 61,
15 February 2001 (2001-02-15), pages
1527-1532, XP001079526
ISSN: 0008-5472

page 1528, right-hand column, line 30-45
discussion

page 1529, right-hand column, line 15-22;
figures 1,6; table 1

US 5 066 493 A (SEHGAL SURENDRA N ET AL)
19 November 1991 (1991-11-19)

caiumn 1, line 61 -column 2, line 19
column 4, line 50 -column 5, line 8;
claims

EP 0 525 960 A (AMERICAN HOME PROD)
3 February 1993 (1993-02-03)

page 4, line 51-54

WO O02 066019 A (NOVARTIS ERFIND YERWALT
GMBH ;NOVARTIS AG (CH); LANE HEIDI (CH);
0) 29 August 2002 (2002-08-29)
page 4, tine 27 -page 5, line 33
page 8, line 6-10
page 14, line 24-31
page 17, line 11-25; claims

WO O2 40000 A (WYETH)
23 May 2002 (2002-05-23)

the whole document

BONI J ET AL: “PHARMACOKINETICS OF
ESCALATING DOSES OF CCI-779 IN COMBINATION
WITH 5-FLUOROURACIL AND LEUCOVORIN IN

PATIENTS WITH ADVANCED SOLID TUMORS" ,
EUROPEAN JOURNAL OF CANCER, PERGAMON
PRESS, OXFORD, GB, VOL. 37, NR. SUPPL 6,
PAGE(S) S68 XP001084492
ISSN: 0959-8049
abstract

US 4 401 653 A CENG CHEE P)
30 August 1983 (1983-08-30)
the whole document
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Patent family
mamber(s) 

A

A

19-11-1991

03-02-1993

Us
US
BE
JP

AT
AU
AU
CA

CZ
BE
DE
DK
EP
ES
GR
HK
HU
IE
IL
JP
uF

5206018 A
4885171 A
877700

55073616
7905449
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11-12-1996
09-07-1993
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NEUROENDOCRINE TUMOR TREATMENT USING MTOR
Title of Invention: INHIBITORS

First Named Inventor/Applicant Name: Peter Wayne Marks

Filer: Gregory Houghton./Linda adams 

Filer Authorized By: Gregory Houghton.

es

Application Type: U.S. National Stage under 35 USC 371

 
 

Paymentinformation:

Submitted with Payment yes

Payment was successfully received in RAM $1770

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

 

  
Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees} 
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File Listing:

Document
Number

File Size(Bytes)
Document Description File Name /Message Digest| Part /.zip| (if appl.) 

120019

cvtltr_dec.pdf asdoad! 74bel4ddctH821 Ode 1chsd0
a320575

Multipart Description/PDFfiles in .zip description

Oath or Declarationfiled

Information:

IDS.pdt d3e4730251 S561 11 O26DR6tHSdipbsT 1
6b1e206

Multipart Description/PDFfiles in .zip description

Information Disclosure StatementLetter

Information Disclosure Statement(IDS) Filed 

Warnings:

Information:

prelim_amend.paf cebébGeb2trdaliadt40eHSdasbedol 9
ceash752

Multipart Description/PDFfiles in .zip description

 aemerteitn[ae|
Preliminary Amendment

Applicant Arguments/Remarks Madein an Amendment Posfo
Information:
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Application Data Sheet ADS.pdf 52383468 1281 | 7acdGcaS?Oca3e! adde
B92a2c5t

Information:

This is not an USPTO supplied ADSfillable form

609726

Foreign Reference WO1997005167_A.pdf Sd07 Sal 2ache1 s727dezszatboseri7Z
10c2071

Warnings: 

Information:

937866

Foreign Reference WO1997047317_A1.pdf d4ca9ad1 7a67S130 1dcS | fbS40e7 690d
aedbdad6

Information:

1204549

Foreign Reference WO2002080975_A1.pdf SGath7eshi2eo8s7?7 asbra46sesh4be
fa6ie3

Information:

1246677

Foreign Reference WO2002098416_A2_A3_pdf 696(a4230ddSbdaicbal3o1 So areas
63a6 lad

Information:

1336745

Foreign Reference W02003020266_A1.pdf 386b4d113Ade2 197d71b4 edessbfodbsd
Pat Btea

Warnings:

Information: 

844407

Foreign Reference W02005082411_A1.pdf e1QlacbOSSa5047drdgd2dde1 Migeac
ackid

Information: 

563328

Foreign Reference EP462071_B1.pdf Saddedied Sbdido6od1 (bacsS6dalza6o
1567ded

Information:

Fee Worksheet (PTO-06} fee-info.paf ediiadbS0e7abtdebadeSidhscrchbe2
HG 1 18
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Warnings: 

Information:

Total Files Size (in bytes); 7048203 

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 componentsfora 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 Receiptwill establish the filing date of the application.

 

National Stage of an International Application under 35 U.S.C. 371
If a timely submissionto 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
componentsfor an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the
International Application Numberand 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 internationalfiling date of the application.
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Electronic Patent Application Fee Transmittal

emai
Filing Date:

NEUROENDOCRINE TUMOR TREATMENT USING MTOR
Title of Invention: INHIBITORS

First Named Inventor/Applicant Name: Peter Wayne Marks

Attorney Docket Number: 34788-US-PCT

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees

Sub-Tctal in

USD($)

Basic Filing:

Description Fee Code Quantity

Natl Stage Search Fee - Report provided 1642 1 4190 410

210 210National Stage Exam - all other cases 1633 | 1 

Claims:
 

Independentclaims in excess of 3 4 210 840

Miscellaneous-Filing:
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eeedee
Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
 

Miscellaneous: 
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Amendments to the Specification:

A copy of the abstract is herein provided on the following separate sheet.
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REMARKS/ARGUMENTS

The foregoing amendmentsto the specification is to place the Abstract on a separate

sheet. The amendments to the claims are to place the claims in better form and remove

multiple dependencies. No new matter has been added. Should the Examiner have any

questions, please contact the undersigned attorney.

Respectfully submitted,

Novartis Pharmaceuticals Corp. Lk oR :
Patents Pharma Gregély @ Hougfiton
One Health Plaza, Building 104 Attorney for Applicants
East Hanover, NJ 07936-1080 Reg. No. 47,666
(862) 778-2614

Date:
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Amendments to the Claims: 

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

Listing of Claims:

Claim 1. {Original}: A method for treating endocrine tumors, comprising administering to a
subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

Claim 2. (Original) A method for inhibiting growth of endocrine tumors, comprising
administering to a subject in need thereof a therapeutical effective amount of an mTOR
inhibitor.

Claim 3. (Original) A methodfor inhibiting or controlling endocrine tumors, comprising
administering to a subject in need thereof a therapeutically effective amount of an MTOR
inhibitor.

Claim 4. (Original) A methodfor inducing endocrine tumor regression, comprising
administering to a subject in need thereof a therapeuticaily effective amount of an mTOR
inhibitor.

Claim 5. (Original) A method for treating endocrine tumor invasiveness or symptoms
associated with such tumor growth, comprising administering to a subject in need thereof a
therapeutically effective amount of an mTORinhibitor.

Claim 6. (Original) A method for preventing metastatic spread of endocrine tumors or for

preventing or inhibiting growth of micrometastasis, comprising administering to a subjectin
need thereof a therapeutically effective amount of an mTORinhibitor.

Claim 7. (Original) A method for the treatment of a disorder associated with endocrine

tumors, comprising administering to a subject in need thereof a therapeutically effective
amount of an MTORinhibitor.

Claim 8. (Currently Amended) A method according to anyene-efclaimstto7claim 1,
comprising administering in addition a therapeuticaliy effective amountof at least one

second drug substance.
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Claim 9. (Original) A method according to claim 8, wherein a second drug substanceis
somastatin or a somastatin analogue.

Claim 10. (Currently Amended} The use of an mTORinhibitor for the manufacture of a

medicamentfor use in a method according toanyone-otctaims—tieSclaim 1.

Claim 11. (Currently Amended) A method according toanyeneofclaims—tteOclaim 1, oF

the-use-accerdingto-claimto, wherein an mTOR inhibitor is selected from rapamycin or a
rapamycin derivative,

Claim 12. (Original) A method accarding to claim 10, wherein an mTORinihibitor is 40-0-(2-

hydroxyethyl)-rapamycin.
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Abstract

A methodfor treating endocrine tumors by administration of an mTORinhibitor, optionally in

combination with another drug.
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CASE 34678-US-PCT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF

MARKSETAL.

INTERNATIONAL APPLICATION NO:

FILED:

U.S. APPLICATION NO: Not Yet Known

35 USC §371 DATE: Herewith

FOR: NEUROENDOCRINE TUMOR TREATMENT USING MTOR
INHIBITORS

Commissionerfor Patents
PO Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Sir:

Prior to the examination of the above-referenced patent application, please enter the
following preliminary amendments.

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

Amendments to the Claimsare reflected in the listing of the claims which begins on
page 4 of this paper.

Remarks/Arguments begin on page 6 of this paper.
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Doc code JOS PTO/SB/0Ba (03-08)
a . . . Approved for use through 05/34/2008. OMB 0651-0031Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995. no persons are fequined to respond to a collection of information unless it contains a valid OMB control number.
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STATEMENTBY APPLICANT
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Attorney Docket Number 34768-US-PCT

| md—_|op

= —f
.03/020266 WO 2003-03-13 WYETH CORP Sa
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NON-PATENT LITERATURE DOCUMENTS
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PTOVSB/14 (07-07)
Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.  

 
  

 
 

 
 

 
  

 
 

 
  
 

Attorney Docket Number
Application Number

NEUROENDOCRINE TUMOR TREATMENT

  Application Data Sheet 37 CFR 1.76

Title of Invention

The application data sheetis part of the provisional or nonprovisional application for whichit is being submitted. The following form contains the
bibliographic data arranged in a format specilied by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This decument may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paperfiled application.

  

 
 

  
  
  
  
  

Secrecy Order 37 CFR 5.2
[] Portions orall of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to

3/7 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order maynotbe filed electronically.) 

 

 

Applicant Information:

|Applicant§
Applicant Authority (@) Inventor|CjLegal Representative under 35 U.S.C. 117 C)Party of Interest under 35 U.S.C. 118
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For further information see 37 CFR 1.33({a).  
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PTG/SB/14 (07-073
Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uriless it contains a valid OMB contro! number.  

Attorney Docket Number|34678-US-PCT
Application Data Sheet 37 CFR 1.76 —

Title of Invention NEURGENDOCRINE TUMOR TREATMENT

Customer Number

Email Address

  
   

 
  

Application Information:  

Titie of the Invention NEURGENDGCRINE TUMOR TREATMENT

Attorney Docket Number| 34678-US-PCT Smali Entity Status Claimed [_|
Application Type Nonprovisionalt

Subject Matter

Suggested Ciass(if any)

 

 

  

 Suggested Technology Center(if any}

Total Number of Drawing Sheets(if any) Suggested Figure for Publication (if any)|
Publication Information:

L] Request Early Publication (Fee required at time of Request 37 CFR 1,21 9)

 

 

  

  

Request Not to Publish. | hereby requestthat the attached application not be published under 35 U.S.
[] ©. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of

an application filed in another country, or under a multilateral international agreement, that requires publication at
eighteen monthsafterfiling.  

Representative Information:  

Representative information should be provided for alt practitioners having a power of attorney in the application. Providing
this informationin the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32},
Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Numberwilt be used for the Representative Information during processing.

Please Select One: (#) Customer Number ©) US PatentPractitioner ©) Limited Recognition (37 CFR 11.9)
Customer Number

 

 
 
Domestic Benefit/National Stage Information:

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

Prior Application Status|Pending

Application Number Continuity Type Pricr Application Number Filing Date (YYYY-MM-OD
a 371 of international PCT/EP2006/068656 2006-11-20
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Approved for use through 06/20/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB contral number
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PTO/SB/14 {07-07}
Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit contains a valid OMB control number.

. . Attorney Docket Number|34678-US-PCT
Application Data Sheet 37 CFR 1.76 — 

Title of Invention NEURCENDOCRINE TUMOR TREATMENT

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

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
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is to fle (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending uponthe individuat case. Any comments on the amountoftime you require to
complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES oR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Assistant Commissioner for Patents

Washington, D.C. 20231

Attn: Licensing and Review

PETITION FOR RETROACTIVE LICENSE (37 CFR 5.25)

Sir:

It is respectfully requested that this petition for a retroactive license for foreign filing

attached hereto be granted underthe provisions of 37 CFR 5.25.

Attached is a copy of United Kingdom Patent Application Nos. 0523658.3, 0601082.1,

0602747.8, 0607942.0, 0609272.0 and 060991 2.1 and European Patent Application No. 06120660.3,

the material which was filed abroad without a license for foreign filing. The title of the invention is

Organic Compounds.

With respect to the material for which a retroactive license is requested, it was filed in

the United Kingdom on November21, 2005, January 19, 2006, February 10, 2006, April 21, 2006,

May10, 2006, May 18, 2006 and with the European Patent Office on September 14, 2006.

Also attached is a Declaration of Hans Schaller which confirmsthat, in accordance with

37 CFR 5.25 (a)(3)(i)-(iii),

a) the subject matter in questions was not undera secrecy order at the timeit was filed

abroad, and thatit is not currently under a secrecy order;

b) the license is being sought after discovery of the proscribed foreign filing; and

c) an explanation of why the material was filed abroad througherrorand without

deceptive intent without the required license under 37 CFR 5.11 first having been
obtained.
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Please charge the $200 fee for this Petition for Retroactive License to Deposit Account
No. 19-0134 in the name of Novartis Corporation.

Respectfully submitted,

Novartis Pharmaceuticals Corp.
Patents Pharma y @.
One Health Plaza, Building 104 Attorney for Applicant
East Hanover, NJ 07936-1080 Reg. No. 47,666

Phone No. (862) 778-2614

 
Date: May 19, 2008

West-Ward Pharm.
Exhibit 1002

Page 195



West-Ward Pharm. 
Exhibit 1002 

Page 196

DECLARATION UNDER§5.25(3)

I, Hans Schaller, hereby state:

i)

ii)

iii)

iv)

v)

vi)

Signed

That I am,a European Patent Attorney of the Patent and Trademark Department of
Novartis and wasin charge of the above identified application and the European
Attorney whofiled the above-identified patent application’s priority applications at
the United Kingdom’s Patent Office and the European Patent Office. I am also the
European Attorney who filed the above-identified PCT Application at the World
Intellectual Property Organization.

The subject matter of the followingpriority patent applications, UK Patent
Application Nos. 0523658.3, 0601082.1, 0602747.8, 0607942.0, 0609272.0, and
0609912.1 and European Patent Application No. 06120660.3, in questions, were filed
to acquire a priority filing date.

A PCT Application No. PCT/EP2006/068656claiming priority to the applications
outlined in section ii) above was filed at the end of the priority year.

The applications were filed without knowledge of the inventors, of whom,
subsequently include United States citizens. At the time that said patent applications
werefiled, it was not recognized that it contained subject matter of United States
origin. The patent applications were filed abroad through error and without deceptive
intent without the require license under §5.11 first having been obtained.

The subject matter of the patent applications outlined in section ii) and iii) were not
under a secrecy order in the United Statesat the time they were filed abroad, and they
are not currently under a secrecy order in the United States.

It was first determined on May 8, 2008 that UK priority applications in sectionii)
above were inadvertently filed abroad in the United Kingdom on November21,
2005, January 19, 2006, February 10, 2006, April 21, 2006, May 10, 2006, May 18,
2006 and European Patent Application in section ii) above was a priority application
inadvertently filed abroad in European Patent Office on September 14, 2006 without
a foreign filing license under 35 U.S.C. 184. Also, a PCT Application No.
PCT/EP2006/068656 was inadvertently filed with World Intellectual Property
Organization on November 20, 2006 without a foreign filing license under 35 U.S.C.
184. Upon this discovery of the need for a retroactive foreign filing license under 34
U.S.C. 184,this license has beendiligently and promptly soughtafter.

Hans Schaller

Date: 73 Flay - 2006

(eat nth, képeckey K Schevoss,
Patevtotnsabhe Oe, Wipyohingerehane 30, A- 1040,WEN
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Organic Compounds

The present invention relates to organic compounds, more specifically to a new use of

mTOR inhibitors.

An mTORinhibitor is a compound which targets intracellular MTOR ("mammalian Target of

rapamycin"). MTORis a family member of phosphatidylinositol 3-kinase(P13-kinase) related

kinase. The. compound rapamycin and other mTORinhibitors inhibit the mTOR pathwayvia

a complexwith its intracellular receptor FAKBP 12 (FK506-binding protein 12). mTOR

modulates translation of specific mRNAsvia the regulation of the phosphorylation state of

several different translation proteins, mainly 4E-PB1, P7OS6K (p70S6 kinase 1) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by

Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.

rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

 
wherein

R, is CH; or Cy,alkynyl,

Rz is H,-CHe-CH2-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyl or tetrazolyl, and

X is = O, (H, H) or (H, OH}, provided that R:z is other than H when X is =O and R,is CHs, or

a prodrug thereof when R: is-CH2-CH2-OH,e. g. a physiologically hydrolysable etherthereof,

for instance -CH2-GH2-O-(C,.g)alkyl.
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Representative examples of compoundsof formula | include e. g. 32-deoxorapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-

32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-

hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropancate]-

rapamycin(also known as CCI779) or 40-epi-(tetrazoly!)- rapamycin (also known as

ABT578}, the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and

W00364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA-93 and biolimus.

A preferred compoundis e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example & in

Wo0O9408010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-

ynyloxy-32 (S) -dihydro- rapamycin as disclosed in WO9641807, or a compound as

disclosed in WO9516691.

Further examples of other mTORinhibitors are e.g. disclosed in WO2004101583,

W09205179, WO9402136, WO9402385, WO9613273.

Preferred mTORinhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxcorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCI779)

and/or

40-epi-(tetrazolyl- rapamycin (also Known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO0364383,

such as AP23573, AP23464, AP23675 or AP23841 and/or

compoundsdisclosed under the name TAFA-93 orbiolimus.

mTOR inhibitors, on the basis of observed activity, have been found to be useful e. g. as

immunosuppressant, e. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.
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Neuroendocrine tumors, e.g. including carcinoid tumors, are a special type of tumor,

generally classified as carcinoid tumors or endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the

neuroendocrine cell system. In the intestinal tract, these tumors develop deepin the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.

This results in the formation of small firm nodules, which bulge into the intestinal lumen.

Pancreatic neuroendocrine tumors(islet cell tumors), which were formerly classified as

APUDomas (tumors of the amine precursor uptake and decarboxylation system), comprise

less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.

Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both

pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.

The hormones secreted by pancreatic NETs depend uponthe cell of origin and are

physiologically involved in a network of autocrine, paracrine, endocrine and neurotransmitter

communication. While hormone secretion is not observed in all cases of pancreatic NET, the

apparently “nonfunctioning” (i.e., non-secreting) pancreatic NETs tend to be more

aggressive and present with symptoms of tumor bulk (see e.g. Barakat et al, Endocrine-

related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl 2):S95-S99),

All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic

potential. Most are overtly malignant at the time of diagnosis, and 60% or more presentwith

liver metastases. The most common cause of death from pancreatic NET is hepatic failure

(Warner RRP, Gastroenterology 2005; 128: 1668-16842005).

In a recent review, the 5-year survival rate in a series of 83 consecutive patients with

pancreatic NETs has been reported to be 55.3% which points to an unmet medical need for

continued treatment in patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors havehistorically been classified, according to their point of origin in

embryonic development, as arising from the foregut (e.g., bronchial or gastric carcinoid),

midgut (e.g., small intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcinoid), see

e.g. Kulke M., Cancer Treatment Reviews 2003;29:363-370.

Carcinoid tumors of the GI tract may display an aggressive biology similar to that of

adenocarcinomas,particularly when they are located in the colon, stomach, and small
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intestine, see e.g. Modlin IM et al, Gastroenterology 2005;128:1717-1751. For small-

intestinal carcinoids, which are the most frequent cause of carcinoid syndrome due to

metastatic disease in theliver, the incidence of metastasis increases proportionally with the

size of the primary tumor (Tomassetti et al 2001, ibidem).

The incidence and survival data available suggest that clinical trials of new anticancer agents

in patients with midgut carcinoid tumors may provide the opportunity to address an unmet

medical need in a growing segmentof the population of patients with carcinoids.

Carcionoid syndrome is caused by hypersecretion of numerous hormone products by the

tumorcells, including kinins, prostaglandins, substance P, gastrin, corticotrophin and

chromogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973; 137:637-644). The

most frequent symptoms of carcinoid syndrome are flushing and diarrhea. Otherless

frequent symptomsinclude cardiac manifestations secondary to fibrosis of the endocardium

(Jacobsen MBet al, Eur Heart J 1995;16:263-268) which mayresult in valvular regurgitation,

with varying degrees of heart failure in patients with cardiac manifestations. Wheezing or

asthma-like symptoms and pellagra-like skin lesions with hyperkeratosis are also seen in a

numberof patients. A recent review of chemotherapeutic treatment of carcinoids reports that

the sensitivity of these tumors to various cytotoxic drugs is low, and combination does not

increase their effectiveness. Based on their review of various combination therapies,

including dacarbazine/fluorouracil or 5-fluorouracil/ epirubicin, the authors conclude that that

they are unable to recommenda specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the GI tract (Arnold R, Rinke A et al, Clinical

Gastroenterology 2005; 19(4):649-656). The apparent refractoriness of such tumors to

currently available therapies paints to an unmet medical need for treatmentin this patient

population.

Ht was now surprisingly found that mTORinhibitors may be used for the treatment of such

special type of tumors.

In accordance with the particular findings the present invention provides:

1.1 A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTOR inhibitor.
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1.2 A methodforinhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.3 A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of an

mTOR inhibitor.

1.4 A method for treating endocrine tumorinvasiveness or symptomsassociated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTORinhibitor.

1.5 A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a

therapeutically effective amount of an mTORinhibitor.

Endocrine tumors include neuroendocrine tumors, such as pancreatic neuroendocrine

tumors. Carcinoid tumors are neuroendocrine tumors and include carcinoid tumors arising

from the foregut, e.g., bronchial or gastric carcinoid; midgut, e.g., small intestine or

appendiceal carcinoid tumors; or hindgut, e.g. rectal carcinoid tumors; such as carcinoid

tumors of the Gi tract. Symptoms of carcinoid cancer include e.g. a carcinoid syndrom.

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a cancer is

mentioned, also metastasis in the original organ or tissue and/or in any other location are

implied alternatively or in addition, whatever the location of the tumor and/or metastasis is.

In a series of further specific or alternative embodiments, the present invention also provides

1.6 A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an MTOR

inhibitor.

1.7 A methodfor inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTORinhibitor.

1.8 A method for enhancing the activity of a chemotherapeutic agent or for overcoming
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resistance to a chemotherapeutic agent against endocrine, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTOR inhibitor.

1.9 A method asindicated under 1.1 to 1.8, wherein an mMTROinihibor is rapamycin, 40-O-

(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-

pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dinydro-40-0-

(2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-

rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a compound disclosed underthe

name TAFA-93 or biclimus;

such as 40-O-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-

2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-O-(2-hydroxyethyl)-rapamycin (herein also designated as "compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the mTORinhibitor is administered

intermittently.

In a preferred aspect the present invention provides a method of 1.1 to 1.10 for treating

neuroendocrine tumors.

In another preferred aspect the present invention a method of 1.1 to 1.10 for treating

carcinoid tumors.

In a series of further specific or alternative embodiments, the present invention also

provides:

2.1 An mTORinhibitor for use in any method as defined under 1.1 to 1.10 above.

3.1 An mTORinhibtor for use in the preparation of a pharmaceutical composition for use in

any method as defined under 1.1 to 1.10 above.

4.1 A pharmaceutical combination, e.g. composition, for use in any methed as defined under

1.1 to 1.10 above comprising an mTROinhibitor together with one or more pharmaceutically

acceptable diluents or carriers therefor.
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5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1 to 1.10

comprising

a) a first agent which is an MTORinhibitor and

b) a second drug substance as a co-agent whichis a chemotherapeutic agent, e. g. as

defined hereinafter.

6. Any method as defined above comprising co-administration, e. g. concomitantly or in

sequence,of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent, e. g. as indicated

hereinafter.

By the term"chemctherapeutic agent" is meant especially any chemotherapeutic agent other

than an mTOR inhibitor.

Such chemctherapeutic agents include e.g. those which arelisted as chemotherapeutic

agents in WO02066019 and include agents whichare active in the treatment of carcinoid

cancer, such as

- somastatin, e.g. octreotide, and a somatostatin analogue,e.g. including such as disclosed

and referred to in WO8$747317, preferably octreotide, e.g. sold under the trade name

Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold

under the trade name Sansar® or Dorised®, lanreotide, e.g. sold under the trade name

Somatuline LAa® or Somatuline Autogela®,

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant

growth hormone),

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor

that has a spectrum of activity that includes not only PDOGFR and C-kit, but also the VEGF

receptor),

- topoisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin

(Adriamycin®, including liposomal formulation, e.g. CAELYX@®), daunorubicin, epirubicin,

idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the
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podophillotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the

form asit is marketed, e.g. under the trademark ETOPOPHOS®

- 5-Fluorouracil,

-alkylating agents, such as dacarbazine,

- streptozotocin.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®

or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.

composition, comprising as a first agent an mTORinhibitor and as a second agent5-

Fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a

spectrum of activity that includes PDGFR, C-kit, and the VEGF receptor, e.g. $U011248,

growth Hormone—Receptor Antagonists, such as pegvisomant,filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are useful in the treatment of

symptoms associated with carciniod tumors, such as carcinoid associated diarrhea (e.g.

cyproheptadine), carcinoid associated wheezing (e.g. bronchodilators), carcinoid associated

heart failure (e.g. diuretics, serotonine inhibitors).

Pharmaceutical combinations include fixed combinations, in which two or more

pharmaceutically active agents are in the same formulation; kits, in which two or more

pharmaceutically active agents in separate formulations are sold in the same package, e.g.

with instruction for co-administration; and free combinations in which the pharmaceutically

active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.

In each case where citations of patent applications or scientific publications are given, the

subject-matter relating to the compoundsis hereby incorporated into the present application

by reference, ¢.g. comprised are likewise the pharmaceutical acceptable salts thereof, the

corresponding racemates, diastereoisomers, enantiomers, tautomers as well as the

corresponding crystal modifications of above disclosed compounds where present, e. g.

solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as
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active ingredients in the combinations of the invention may be prepared and administered as

described in the cited documentsor in the product description, respectively. Also within the

scope of this invention is the combination of more than two separate active ingredients as

set forth above, i, e. a pharmaceutical combination within the scope of this invention could

include three active ingredients or more. Further both thefirst agent and the co-agent are

not the identical ingredient.

Utility of the MTOR inhibitors in treating endocrine tumors as hereinabove specified, may be

demonstratedin vitro, in animal test methods as well asin clinic, for example in accordance

with the methodshereinafter described.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the CompoundA resistant A549 line(ICs9 in low nM range) versus the

comparative Compound A resistant KB-31 andHCT116 lines (ICs) in the, micromolar range),

is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.

Subsequently, a two-fold dilution series of each compound (an mTORinhibitor other than

Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x

the ICso of each compound)either alone or in paired combinations, and the dilutions are

added to the wells.

The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amount of bound dye (proportional to the number of surviving cells that bind the dye)

determined. ICs9s are subsequently determined using the Calcusyn program, which provides

a measureof the interaction, namely the so-called non-exclusive combination index (Cl),

where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =

synergy. In this assay, mTORinhibitors, e.g. the compound A, show interesting

antiproliferative activity in combination with another chemotherapeutic agent, e.g. such as

defined above, ¢.g. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A maypotentiate the loss of A549 cell viability and cell

death whenit is used in combination with a second drug, such as octreotide.

B. In vitro assay
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The phosphorylation status of downstream markers S6 (the inhibition of S6K1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTORinhibitor,

e.g. in the p70S6 kinase 1 (S6K1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A whichisinteralia

hypersecreted in carcionoid cells, see e.g. Davis et ail, Gynecology & Obstetrics

1973;137:637-644.

C. Clinical Trial

27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and

compound A, 5 mg, daily . Response evaluation is performed every 12 weeks. Study

duration: 6 months.

in that study practically total inhibition of S6K1 activity and a reduction of more of 50% of

chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Further clinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg

weekly) in monotherapy, and in combination therapy together with 30 mg of Sandostatin

LAR® daily are investigated.
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Patent claims

A methodfor treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTORinhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an MTORinhibitor.

A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of

an mTORinhibitor.

A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTOR inhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need

thereof a therapeutically effective amount of an MTORinhibitor.

A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an

mTORinhibitor.

A method forinhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an MTORinhibitor.

A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to

a subject in need thereof a therapeutical effective amount of an MTORinhibitor.

A method of any one of claims 1 to 8, wherein an MTROinihibor is rapamycin, 40-O-(2-

hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-

West-Ward Pharm.
Exhibit 1002

Page 207



West-Ward Pharm. 
Exhibit 1002 

Page 208

10

15

20

25

30

Case TX/4-34678P1/NFI 8102

10.

11.

12.

13.

14.

15.

16.

17.

18.

~12-

dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-

methylpropanoate}-rapamycin, 40-epi-(tetrazolyl}- rapamycin, a rapalog, ora

compound disclosed under the name TAFA-93 or biolimus.

A method of claim 9 wherein an mTROQinihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-

deoxorapamycin32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-

ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyb)-rapamycin.

A methed of any one of claims 9 or 10, wherein an MTROinihiboris 40-G-(2-

hydroxyethyl)-rapamycin.

A method of any one of claims 1 to 11, wherein the mTORinhibitor is administered

intermittently.

A method of any one of claims 1 to 12 for treating neuroendocrine tumors.

A method of any one of claims 1 to 12 for treating carcinoid tumors.

An mTOR inhibitor for use in a method of any one of claims 1 to 12.

An mTORinhibtor for use in the preparation of a pharmaceutical compesition for use in

a method of any one of claims 1 to 15.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,.

comprising an mTROinhibitor together with one or more pharmaceutically acceptable

diluents or carriers therefor.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,

comprising

a) a first agent which is an mTORinhibitor and

b) asecond drug substance as a co-agent which is a chemotherapeutic agent.
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19, A method of any one of claims 1 to 15. comprising co-administration, concomitantly or in

sequence,of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

20. A method of claim 19, wherein the mTORinhibitor is 40-O-(hydroxyethyl)rapammycin

and the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical combination, comprising as a first agent an mTORinhibitor and as a

second agent 5-fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase

inhibitor that has a spectrum of activity that includes PDOGFR,C-kit, and the VEGF

receptor, e.g. SU011248, growth Hormone—Receptor Antagonists, such as

pegvisomant,filgrastim or pegfilgrastim, or interferon alpha.

$C/20-Nov-05
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Abstract

A method for treating endocrine tumors by adminstration of an mTORinhibitor, optionally in

combination with another drug.
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Organic Compounds

The present invention relates to organic compounds, more specifically to a new use of
mTORinhibitors.

An mTORinhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"). MTORis a family member of phosphatidylinositol 3-kinase(P13-kinase) related

kinase. The compound rapamycin and other mTORinhibitors inhibit the mTOR pathway via

a complex with its intracellular receptor FKBP12 (FK506-binding protein 12). mTOR

modulates transtation of specific mRNAsvia the regulation of the phosphorylation state of

several different translation proteins, mainly 4E-PB1, P7OS6K (p70S6 kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by

Streptomyces hygroscopicus. Other mTORinhibitors include substituted rapamycin,e. g.

rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

 
wherein

R, is CH, or Cygalkynyl,

Re is H,-CH2-CH2-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyl or tetrazolyl, and

X is = O, (H, H) or (H, OH), provided that R2z is other than H when X is =O and R,is CHs, or

a prodrug thereof when Rz is-CH2-CH2-OH,e. g. a physiologically hydrolysable ether thereof,

for instance -CH2-CH2-O-(C,,)alkyl.
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Representative examples of compoundsof formula | include e. g. 32-deoxcrapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-

32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-

hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoaie}-

rapamycin(also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and

W00364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compoundsdisclosed

under the name TAFA-93 and biolimus.

A preferred compoundis e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in

W09409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-

ynyloxy-32 (S) -dihydro- rapamycin as disclosed in WO9641807, or a compound as

disclosed in WO9516691.

Further examples of other mTORinhibitors are e.g. disclosed in WO2004101583,

WO9205179, WO9402136, WO09402385, WO9613273.

Preferred mTORinhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyh-rapamycin, and/or

32-deoxorapamycin, and/or

16-peni-2-ynyloxy-32-déoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S$ or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S$ orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCI779)

and/or

40-epi-{tetrazolyl)- rapamycin (also Known as ABT578), and/or

the so-called rapalogs, é. g. as disclosed in WO9802441, WO0114387 and WO0364383,

such as AP23573, AP23464, AP23675 or AP23841 and/or

compoundsdisclosed under the name TAFA-93 orbiolimus.

mTOR inhibitors, on the basis of observed activity, have been found to be useful e. g. as

immunosuppressant, e. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.
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Neuroendccrine tumors, e.g. including carcinoid tumors, are a special type of tumor,

generally classified as carcinoid tumors or endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the

neurcendocrine ceil system.tn the intestinal tract, these tumors develop deep in the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.

This results in the formation of small firm nodules, which bulge into the intestinal lumen.

Pancreatic neuroendocrine tumors(islet cell tumors), which were formerly classified as

APUDomas(tumors of the amine precursor uptake and decarboxylation system), comprise

less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumers.

Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia)or at both

pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.

The hormones secreted by pancreatic NETs depend upon the cell of origin and are

physictogically involved in a network of autocrine, paracrine, endocrine and neurotransmitter

communication. While hormone secretion is not cbserved in all cases of pancreatic NET, the

apparently “nonfunctioning” {i.e., non-secreting) pancreatic NETs tend to be more

aggressive and present with symptoms of tumorbulk (see e.g. Barakat et al, Endocrine-

related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Supp! 2):S95-S99).

All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic

potential. Most are overtly malignant at the time of diagnosis, and 60% or more presentwith

liver metastases. The most common cause of death from pancreatic NETis hepatic failure

(Warner RRP, Gastroenterology 2005; 128: 1668-16842005).

In a recent review, the 5-year survival rate in a series of 83 consecutive patients with

pancreatic NETs has been reported to be 55.3% which pcints to an unmet medical need for

continued treatmentin patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors have historically been classified, according to their point of origin in

embryonic development, as arising from the foregut (€.g., bronchial or gastric carcinoid),

midgut (e.g., small intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcincid), see

e.g. Kulke M., Cancer Treatment Reviews 2003;29:363-370.

Carcinoid tumors of the GI tract may display an aggressive biology similar to that of

adenocarcinomas,particularly when they are located in the colon, stomach, and small
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intestine, see e.g. Modlin IM et al, Gastroenterclogy 2005; 128:1717-1751. For smaill-

intestinal carcinoids, which are the most frequent cause of carcinoid syndrome due to

metastatic diseasein the liver, the incidence of metastasis increases proportionally with the

size of the primary tumor (Tomassetti et ai 2001, ibidem).

The incidence and survival data available suggestthatclinicaltrials of new anticancer agents

in patients with midgut carcinoid tumors may provide the opportunity to address an unmet

medical need in a growing segmentof the population of patients with carcinoids.

Carcionoid syndrome is caused by hypersecretion of numerous hormone products by the

tumorcells, including kinins, prostaglandins, substance P, gastrin, corticotrophin and

chromogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973;137:637-644). The

most frequent symptomsof carcinoid syndromeare flushing and diarrhea. Otherless

frequent symptomsinclude cardiac manifestations secondary to fibrosis of the endocardium

(Jacobsen MBetal, Eur Heart J 1995;16:263-268) which mayresult in valvular regurgitation,

with varying degrees of heart failure in patients with cardiac manifestations. Wheezing or

asthma-like symptoms and pellagra-like skin lesions with hyperkeratosis are aiso seen ina

numberof patients. A recent review of chemotherapeutic treatment of carcincids reports that

the sensitivity of these tumors to various cytotoxic drugs is low, and combination does not

increase their effectiveness. Based on their review of various combination therapies,

including dacarbazine/fluoreuracil or 5-fluorouracil/ epirubicin, the authors conclude that that

they are unable to recommend a specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the Gi tract (Arnold R, Rinke A et al, Clinical

Gastroenterology 2005; 19(4):649-656). The apparent refractoriness of such tumors to

currently available therapies points to an unmet medical need for treatmentin this patient

population.

It was now surprisingly found that mTOR inhibitors may be used for the treatment of such

Special type of tumors.

In accordance with the particular findings the present invention provides:

1.1 A methed for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTOR inhibitor.
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1.2 A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.3 A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need therecf a therapeutical effective amount of an
mTORinhibitor.

1.4 A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically
effective amount of an mTORinhibitor.

1.5 A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a

therapeutically effective amount of an mTOR inhibitor.

Endocrine tumors include neuroendocrine tumors, such as pancreatic neuroendocrine

tumors. Carcinoid tumors are neuroendocrine tumors and include carcinoid tumors arising

from the foregut, é.g., bronchial or gastric carcinoid; midgut, e.g., small intestine or

appendiceal carcinoid tumors; or hindgut, e.g. rectal carcinoid tumors; such as carcinoid

tumors of the GI tract, e.g. including advanced low grade neuroendicrine carcinoma

(LGNET). Symptomsof carcinoid cancer include e.g. a carcinoid syndrom.

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a canceris

mentioned, also metastasis in the original organ or tissue and/or in any other location are

implied alternatively or in addition, whatever the location of the tumor and/or metastasisis.

in a series of further specific or alternative embodiments, the present invention also provides

1.6 A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an MTOR

inhibitor.

1.7 A method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeuticaily effective amount of an MTOR inhibitor,
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1.8 A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.9 A method as indicated under 1.1 to 1.8, wherein an mTROinihibor is rapamycin, 40-O-

(2-hydroxyethy)-rapamycin, 32-deoxerapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-

pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyf)-2-methyipropanoate]-

rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a compound disclosed under the

name TAFA-93 or biolimus;

such as 40-O-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dinydro-rapamycin or 16-pent-

2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyi)-rapamycin,

€.9. 40-0-(2-hydroxyethyl)-rapamycin (herein aiso designated as "compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the mTORinhibitor is administered

intermittently.

in a preferred aspect the present invention provides a method of 1.1 to 1.10 for treating

neuroendocrine tumors.

in another preferred aspect the present invention a method of 1.1 to 1.10 for treating

carcinoid tumors.

in a series of further specific or alternative embodiments, the present invention aiso

provides:

2.1 An mTORinhibitor for usé In any method as defined under 1.1 to 1.10 above.

3.1 An mTORinhibtor for use in the preparation of a pharmaceutical composition for use in

any method as defined under 1.1 to 1.10 above.

4.1 A pharmaceutical combination, e.g. composition, for use in any method as defined under

1.1 to 1.10 above comprising an mTROinhibitor together with one or more pharmaceuticaily
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acceptable diluents or carriers therefor.

5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1 to 1.10

compnsing

a) a first agent which is an mTORinhibitor and

b) a second drug substance as a co-agent which is a chemotherapeutic agent, e. g. as

defined hereinafter.

6. Any method as defined above comprising co-administration, €. g. concomitantly or in

sequence, of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent, e. g. as indicated

hereinafter.

By the term"chemotherapeutic agent" is meant especially any chemotherapeutic agent other

than an mTORinhibitor.

Such chemotherapeutic agents include ¢.g. those which are listed as chemotherapeutic

agents in WO02066019 and include agents which are active in the treatment of carcinoid

cancer, such as

- somastatin, e.g. octreotide, and a somatostatin analogue,e.g. including such as disclosed

and referred to in WO9747317, preferably octreotide, e.g. sold under the trade name

Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold

under the trade name Sansar® or Donsed®, lanreotide, e.g. sold under the trade name

Somatuline LA&® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®,Intron A®,

- filgrastim or pegfilgrastim, e.g. sold underthe trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant

growth hormone},

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor

that has a spectrum of activity that includes not only PDGFR and C-kit, but also the VEGF

receptor),

- topoisomerase 11 inhibitors, ¢.g.including, anthracyclines such as doxerubicin

(Adriamycin®, including liposomal formulation, e.g. CAELYX®), daunorubicin, epirubicin,

idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the
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podophillotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the

form asit is marketed, e.g. under the trademark ETOPOPHOS®

- §-Fluorouracil,

-alkylating agents, such as dacarbazine,

- streptozotocin.

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR

inhibitors, e.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTORinhibitors, e.g. to result in

beneficial effects, e.g. include

- calcineurin inhibitors, e.g. cyclosporin A or FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;

- corticosteroids; cyclophosphamide; azathioprene; methotrexate; leflunomide; mizoribine;

- mycophenolic acid or salt; mycophenolate mofetil;

- 15-deoxyspergualine or an immuncosuppressive homologue, analogue or derivative thereof,

- ber-abl tyrosine kinase inhibitors;

- c-kit receptor tyrosine kinase inhibitors;

- PDGF receptor tyrosine kinase inhibitors, e.g. Gleevec (imatinib):

- p38 MAPkinase inhibitors,

- VEGF receptor tyrosine kinase inhibitors,

- PKC inhibitors, e.g. as disclosed in WO 0238561 or WO 0382859, e.g. the compoundof

Example 56 or 70;

- JAK3 kinase inhibitors, e.g. N-benzyl-3,4-dihydroxy-benzylidene-cyanoacetamide a-cyano-

(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490), prodigiosin 25-C

(PNU156804), [4-(4'-hydroxypheny!)-amino-6,7-dimethoxyquinazoline] (WHI-P131), [4-(3'-

bromo-4'-hydroxyiphenyl}-amino-6,7-dimethoxyquinazoline] (VWWHI-P 154), [4-(3',5'-dibromo-

4'-hydroxyiphenyi)-aminco-6, 7-dimethoxyquinazoline] WHI-P97, KRX-211, 3-{(3R,4R)4-

methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-y|)-amino]-piperidin-1 -yl}-3-oxo-propionitrile,

in free form or in a pharmaceutically acceptable salt form, e.g. mono-citrate (also called

CP-690,550), or a compound as disclosed in WO04052359 or WO05066156;

- S1P receptor agonists or modulators, e.g. FTY720 optionally phosphorylated or an analog

thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenylethy!-1,3-propanediol

optionally phosphorylated or 1-{4-[1-(4-cyclohexyl-3-trifiucromethyl-benzyloxyimino)-ethyl]-

2-ethyl-benzyl}-azetidine-3-carboxylic acid or its pharmaceutically acceptable salts;
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- immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte

receptors, e.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4protein

sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutantthereof, e.g.

LEA29Y;

- adhesion molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3 antagonists, VCAM-4

antagonists or VLA-4 antagonists,

- CCR9 antagonists,

- MIF inhibitors,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacok®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- antibodies which bind to TNF-alpha, such asinfliximab (Remicade®),

- nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINOD),;

- phospordiesterase, e.g. PDE4B-inhibitors,

- caspaseihibitors,

- ‘multi-functional anti-inflammatory’ drugs (MFAIDs), e.g. cytosolic phoshpholipase A2

(cPLAZ2)inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to

glycosaminoglycans,

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides,

pleuromutilins, fluoroquinolones, @.g. metronidazole, ciprofloxacin; probiotics and

commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antidiarrheail agents, e.g. including diphenoxylate, loperamide, codeine.

Preferably a chemotherpeutic agentis octreotide, sold under the trade name Sandostatin®

or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.

composition, comprising as a first agent an MTORinhibitor and as a second agent 5-
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Fluorcuracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a

spectrum of activity that includes PDGFR, C-kit, and the VEGF receptor, e.g. $U011248,

growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are useful in the treatment of

symptoms associated with carciniod tumors, such as carcinoid associated diarrhea (e.g.

cyproheptadine), carcinoid associated wheezing (e.g. bronchodilators), carcinoid associated

heart failure (e.g. diuretics, serotonine inhibitors).

Pharmaceutical combinations include fixed combinations, in which two or more

pharmaceutically active agents are in the same formulation;kits, in which two or more

pharmaceutically active agents in separate formulations are sold in the same package, e.g.

with instruction for co-administration; and free combinations in which the pharmaceutically

active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.

In each case wherecitations of patent applications or scientific publications are given, the

subject-matter refating to the compoundsis hereby incorporated into the present application

by reference, €.g. comprised are likewise the pharmaceutical acceptable salts thereof, the

corresponding racemates, diasterecisomers, enantiomers, tautomers as well as the

corresponding crystal modifications of above disclosed compounds where present, e. g.

solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as

active ingredients in the combinations of the invention may be prepared and administered as

described in the cited documents orin the product description, respectively. Also within the

scopeofthis invention is the combination of more than two separate active ingredients as

set forth above, ij. e. a pharmaceutical combination within the scope of this invention could

include three active ingredients cr more. Further both the first agent and the co-agent are

not the identical ingredient.

Utility of the mTORinhibitors in treating endocrine tumors as hereinabove specified, may be

demonstrated in vitro, in animal test methods as well as in clinic, for example in accordance

with the methods hereinafter described.
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A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the CompoundA resistant A549 line(ICs5o in low nM range) versus the

comparative Compound A resistant KB-31 andHCT116 lines (ICg5o in the, micromolar range),

is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.

Subsequently, a two-fold dilution series of each compound (an mTORinhibitor other than

Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x

the ICs of each compound) either alone or in paired combinations, and the dilutions are

added to the wells.

The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amount of bound dye (proportional to the numberof surviving cells that bind the dye)

determined. ICsoS are subsequently determined using the Calcusyn program, which provides

a measureof the interaction, namely the so-called non-exclusive combination index (Ch),

where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =

synergy. In this assay, MTORinhibitors, e.g. the compound A, show interesting

antiproliferative activity in combination with another chemotherapeutic agent, ¢.g. such as

defined above, e.g. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 cell viability and cell

death whenit is used in combination with a second drug, such as octreotide.

B. In vitro assay

The phosphorylation status of downstream markers S6 (the inhibition of S6K1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTORinhibitor,

e.g. in the p70S6 kinase 1 (S6K1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A whichis inter ala

hypersecreted in carcionoid cells, see e.g. Davis et al, Gynecology & Obstetrics

1973;137:637-644.

C. Clinical Trial

27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and

compound A, 5 mg, daily . Response evaluation is performed every 12 weeks. Study

duration: 6 months.
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In that study practically total inhibition of S6K1 activity and a reduction of more of 50% of

chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Further clinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg

weekiy) in monotherapy, and in combination therapy together with 30 mg of Sandostatin

LAR®daily are investigated.
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Patent claims

1. A methodfor treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTORinhibitor.

A methodfor inhibiting growth of endocrine tumors, comprising administering toa

subject in need thereof a therapeutica! effective amount of an MTORinhibitor.

A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amountof

an mTORinhibitor.

A method for treating endocrine tumorinvasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTORinhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need

thereof a therapeutically effective amount of an mTORinhibitor.

A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an

mTORinhibitor.

A method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an MTOR inhibitor.

A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to

a subject in need thereof a therapeutical effective amount of an mTORinhibitor.

A method of any one of claims 1 to 8, wherein an mTROinihibor is rapamycin, 40-O-(2-

hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl}-2-

methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, ora

compound disclosed under the name TAFA-93 or biolimus.

A method of claim 9 wherein an mTROinihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-

deoxorapamycin32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-

ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl)-rapamycin.

A method of any one of claims 9 or 10, wherein an mTROinihiboris 40-0-(2-

hydroxyethyl)-rapamycin.

A method of any one of claims 1 to 11, wherein the mTORinhibitor is administered

intermittently.

A method of any one of claims 1 to 12 for treating neuroendocrine tumors.

A method of any one of claims 1 to 12 for treating carcinoid tumors.

An mTORinhibitor for use in a method of any oneof claims 1 to 12.

An mTOR inhibtor for use in the preparation of a pharmaceutical composition for use in

a method of any one of claims 1 to 15.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,.

comprising an mTROinhibitor together with one or more pharmaceutically acceptable

diluents or carriers therefor.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,

comprising

a) a first agent which is an mTORinhibitor and

b) asecond drug substance as a co-agent which is a chemotherapeutic agent.
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19. A method of any oneof claims 1 to 15. comprising co-administration, concomitantly or in

sequence, of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemctherapeutic agent.

20. A method of claim 19, wherein the mTORinhibitor is 40-O-(hydroxyethyl)rapamycin and

the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical combination, comprising as a first agent an mTORinhibitor and as a

second agent5-fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase

inhibitor that has a spectrum of activity that includes PDGFR, C-kit, and the VEGF

receptor, e.g. SU011248, growth Hormone—Receptor Antagonists, such as

pegvisomant,filgrastim or pegfilgrastim, or interferon alpha.

SC/20-Nov-05
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Abstract

A methodfor treating endocrine tumors by adminstration of an mTORinhibitor, optionally in

combination with another drug.
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Organic Compounds

The present invention relates to organic compounds, more specifically to a new use of
mTORinhibitors.

An mTORinhibitoris a compound which targets intracellular mTOR (‘mammalian Target of
rapamycin"). mTORis a family member of phosphatidylinositol 3-kinase(P13-kinase) related

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathwayvia

a complex with its intracellular receptor FABP12 (FK506-binding protein 12). mTOR

modulates translation of specific mRNAsvia the regulation of the phosphorylation state of

several different translation proteins, mainly 4E-PB1, P7OS6K (p70S6 kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by

Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin,e. g.

rapamycin substituted in position 40 and/or 16 and/or 32, for example a compoundof

formula |

 
wherein

R, is GH, or C3salkynyt,

Rz is H,-CH2-CH2-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoy! or tetrazoly!, and

X is = O, (H, H) or (H, OH), provided that R: is other than H when X is =O and R, is CHs, or

a prodrug thereof when R2 is-CH2-CH2-OH,e. g. a physiologically hydrolysable ether thereof,

for instance -CH2-CH;-O-(C,.a)alkyl.
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Representative examples of compaundsof formula| include e. g. 32-deoxorapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-

32 (S or R} -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-

hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate}]-

rapamycin(also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and

W00364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed
under the name TAFA-93 and biolimus.

A preferred compoundis e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in

W09409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-

ynyloxy-32 (S) -dihydro- rapamycin as disclosed in WO9641807, or a compound as
disclosed in WO9516691.

Further examples of other mTORinhibitors are e.g. disclosed in WO2004101583,

W0O9205179, WO9402136, WO9402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCI778)
and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO0364383,

such as AP23573, AP23464, AP23675 or AP23841 and/or

compoundsdisclosed under the name TAFA-93 or biolimus.

mTORinhibitors, on the basis of observed activity, have been found to be useful e. g. as

immunosuppressant, e. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.
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Neuroendocrine tumors, e.g. including carcinoid tumors, are a special type of tumor,

generally classified as carcinoid tumors or endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the

neuroendocrine cell system. In the intestinal tract, these tumors develop deepin the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.

This results in the formation of small firm nodules, which bulge into the intestinal lumen.

Pancreatic neuroendocrine tumors(islet cell tumors), which were formerly classified as

APUDomas (tumors of the amine precursor uptake and decarboxylation system), comprise

Jess than half of all neurcendicrine tumors and only 1-2% of all pancreatic tumors.

Pancreatic NETscan arise either in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both

pancreatic and extrapancreatic sites (gastrinomas, ViPomas, somatostatinomas, GRFomas.

The hormones secreted by pancreatic NETs depend uponthe cell of origin and are

physiologically involved in a network of autocrine, paracrine, endocrine and neurotransmitter

communication. While hormone secretion is not observedin all cases of pancreatic NET, the

apparently “nonfunctioning” (i.e., non-secreting) pancreatic NETs tend to be more

aggressive and present with symptoms of tumor bulk (see e.g. Barakat et al, Endocrine-

related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl 2):S95-S99).

All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic

potential. Most are overtly malignant at the time of diagnosis, and 69% or more present with

liver metastases. The most common cause of death from pancreatic NETis hepatic failure

(Warner RRP, Gastroenterology 2005;128:1668-16842005).

In a recent review, the 5-year survival rate in a series of 83 consecutive patients with

pancreatic NETs has been reported to be 55.3% which points to an unmet medical need for

continued treatmentin patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors have historically been classified, according to their point of origin in

embryonic development, as arising from the foregut (e.g., bronchial or gastric carcinoid),

midgut (e.g., small intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcinoid), see

e.g. Kulke M., Cancer Treatment Reviews 2003;29:363-370.

Primary foregut tumors are confined to the thymus, lung, stomach, and duodenum.
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Midgut carcinoids are located in the distal ileum, cecum, and proximal cofon. One interesting
subsetof this group is appendiceal carcinoids, which are often benign and rarely giverise to

metastatic disease. The midgut carcinoids dominate the malignant carcinoid tumors,

particularly when the carcinoid syndromeis present.

The hindgut tumors are primarily tocated in the distal colon and rectum.

Data suggestthatthe incidence of pulmonary and gastric carcinoid has increased in the past
two decades.

According to histopathologic criteria, carcinoids can be divided into typical (TC) and atypical

(AC) carcinoids. Carcinoids can be placed in a spectrum of neuroendocrine tumors, ranging
from low-grade malignant TC to intermediate AC to high-grade large-celf neuroendocrine

carcinoma and small-cell lung carcinoma.

Carcinoid lung tumors e.g. include neuroendocrine carcinoma, Kulchitsky cell carcinoma

(KCC), bronchial carcinoid tumors, bronchial adenomas, typical carcinoids, atypical

carcinoids, carcinoid syndrome, small-cell carcinomas, Kulchitsky cells, argentaffin cells,

pulmonary carcinoids, neuroendocrine lung tumors, (primary) pulmonary neoplasms,

bronchopulmonary carcinoid tumors, lung neoplasms, tung cancers, pulmonary cancers,
intrabronchial mass.

Bronchial carcinoid tumors may originate from the neurosecretory cells of bronchial mucosa

and were previously classified as bronchial adenomas. Bronchial carcinoids are now classed

as low-grade malignant neoplasms becauseof their potential to cause local invasion, their

tendencyfor local recurrence, and their occasional metastases to extrathoracic sites.

Bronchial carcinoids belong to a group of neuroendocrine tumors, which cover a range of

tumors ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,

or possibly large cell neuroendocrine tumors at the other end. They demonstrate a wide

rangeofclinical and biologic behaviors, including the potential to synthesize and secrete

peptide hormonesand neurcamines, particularly adrenocorticotropic hormone (ACTH),

serotonin, somatostatin, and bradykinin.

Bronchial carcinoid tumors may arise from Kulchitsky cells (argentaffin cells) within the

bronchial mucosa. The predominantdistribution of cells are believed to occur at the

bifurcation of the lobar bronchi. These cells are neurosecretory cells, which belong to the

amine precursor uptake and decarboxylation (APUD) system. They have the capacity to

synthesize serotonin (5-hydroxytryptamine), 5-hydroxytryptophan, ACTH, norepinephrine,

bombesin, calcitonin, antidiuretic hormone (ADH), and bradykinin.
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Large-cell neuroendocrine carcinomaof the lung is a newly recognized clinicopathologic

entity, which is distinct from small-cell carcinoma and has a poor prognosis.

Typical carcinoid tumors of the Jung represent the most well differentiated and least

biologically aggressive type of pulmonary neuroendocrine tumor. These tumors

characteristically grow slowly and tend to metastasize infrequently. Atypical carcinoid tumors

have a more aggressive histologic and clinical picture. They metastasize at a considerably

higherrate than do typical carcinoid tumors. Carcinoid syndrome has been reported in

association with very large bronchopulmonary carcinoid tumors or in the presence of

metastatic disease.It is noted much less frequently in association with carcinoids of

pulmonary origin than those originating within the gastrointestinal tract. Endocrine

syndromes foundin association with small cell carcinoma of the lung are found less

commonly with carcinoid tumors of the lung; however, some endocrine abnormalities have

been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive biclogy similar to that of

adenocarcinomas,particularly when they are located in the colon, stomach, and small

intestine, see e.g. Modlin IM et al, Gastroenterology 2005;128:1717-1751. For small-

intestinal carcinoids, which are the most frequent cause of carcinoid syndrome due to

metastatic disease in the liver, the incidence of metastasis increases proportionally with the

size of the primary tumor (Tomassetti et a! 2001, ibidem).

The incidence and survival data available suggestthat clinical trials of new anticancer agents

in patients with midgut carcinoid tumors may provide the opportunity to address an unmet

medical need in a growing segment of the population of patients with carcinoids.

Carcinoid syndrome is caused by hypersecretion of numerous hormone products by the

tumor cells, including kinins, prostag!andins, substance P, gastrin, corticotrophin and

chromogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973;137:637-644). Various

endocrine or neuroendocrine syndromescanbeinitial clinical manifestations of either typical

or atypical pulmonary carcinoid tumors. Carcinoid syndrome, hypercortisolism and Cushing

syndrome, inappropriate secretion of ADH, increased pigmentation secondary to excess

MSH, and ectopic insulin production resulting in hypoglycemia are some of the

endocrinopathies that can be produced by a pulmonary carcinoid tumorin a patient whois

otherwise asymptomatic.

The most common symptoms are hemoptysis, cough, recurrent pulmonary infection, fever,

chest discomfort and chest pain, unilateral wheezing, and shortness of breath, flushing and
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diarrhea, Paraneoplastic syndromesare rare and include carcinoid syndrome, Cushing's

syndrome, and ectopic growth hormone-releasing hormone secretion.

Otherless frequent symptomsinclude cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MBet al, Eur Heart J 1995;16:263-268) which may result in valvular

regurgitation (valvular heart disease), with varying degrees of heart failure in patients with

cardiac manifestations. Wheezing or asthma-like symptoms, pellagra-like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension are also seen

in a numberof patients. Patients with pulmonary carcinoid often show symptomslike

recurrent pneumonia, cough, hemoptysis or chest pain. The majority of pulmonary carcinoid

tumorsare in the perihilar area. Ectopic secretion of corticotropin from pulmonary carcinoid

tumors may also account for Cushing's syndrome. Early in the course, symptoms are usually

episodic and may be provoked by stress, catecholamines, and ingestion of food or alcohol.

During acute paroxysms, systolic blood pressure typically falls 20 to 30 mmHg. Endocardial

fibrosis can cause valvular heart disease, usually affecting the proximal side of the tricuspid

and pulmonary valves and leading to tricuspid insufficiency and secondary right-sided heart

failure.

A recent review of chemotherapeutic treatment of carcinoids reports that the sensitivity of

these tumors to various cytotoxic drugs is low, and combination does not increase their

effectiveness. Based on their review of various combination therapies, including

dacarbazine/fluorouracil or 5-fluorouracil/ epirubicin, the authors conclude that that they are

unable to recommend a specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the GI tract (Arnold R, Rinke A etal, Clinical

Gastroenterology 2005; 19(4):649-656). The apparent refractoriness of such tumors to

currently available therapies points to an unmet medical need for treatmentin this patient

population.

it was now surprisingly found that mTORinhibitors may be used for the treatment of such

special type of tumors.

In accordance with the particular findings the present invention provides:

1.1 A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTORinhibitor.
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1.2 A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTOR inhibitor.

1.3 A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of an

mTOR inhibitor.

1.4 A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTORinhibitor.

1.5 A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a

therapeutically effective amount of an mTORinhibitor.

Endocrine tumors include neuroendocrine tumors, such as described above, e.g. including
pancreatic neuroendocrine and pulmonary tumors. Carcinoid tumors are neuroendocrine

tumors and include carcinoid tumors such as described above, e.g. including carcinoid

tumors arising from the foregut, e.g., bronchial or gastric carcinoid; midgut, e.g., small

intestine or appendiceal carcinoid tumors; or hindgut, e.g. rectal carcinoid tumors; such as

carcinoid tumors of the GI tract, e.g. including advanced low grade neuroendicrine

carcinoma (LGNET). Symptomsof carcinoid cancer include e.g. a carcinoid syndrom.

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a canceris

mentioned, also metastasis in the original organ or tissue and/or in any other location are

implied alternatively or in addition, whatever the location of the tumor and/or metastasisis.

In a series of further specific or alternative embodiments, the present invention also provides

1.6 A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an MTOR

inhibitor.

1.7 A method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTORinhibitor.
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1.8 A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.9 A method asindicated under 1.1 to 1.8, wherein an mTROinihiboris rapamycin, 40-O-

(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-

pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanocate]-

rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a compounddisclosed under the

name TAFA-S3 or biolimus;

such as 40-O-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-

2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethy!)-rapamycin,

e.g. 40-O-(2-hydroxyethyl)-rapamycin (herein also designated as "compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the mTORinhibitor is administered

intermittently.

In a preferred aspect the present invention provides a method of 1.1 to 1.10 for treating

neurcendocrine tumors.

In anotherpreferred aspect the present invention a method of 1.1 to 1.10 for treating
carcinoid tumors.

In a series of further specific or alternative embodiments, the present invention also

provides:

2.1 An mTORinhibitor for use in any method as defined under 1.1 to 1.10 above.

3.1 An mTORinhibtor for use in the preparation of a pharmaceutical composition for use in

any method as defined under 1.1 to 1.10 above.

4.1 A pharmaceutical combination, e.g. composition, for use in any method as defined uncer
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1.1 to 1.10 above comprising an mTROinhibitor tagether with one or more pharmaceutically

acceptable diluents or carriers therefor.

5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1 to 1.10

comprising

a) a first agent which is an mTORinhibitor and

b) a second drug substance as a co-agent which is a chemotherapeutic agent, e. g. as
defined hereinafter.

6. Any method as defined above comprising co-administration, e. g. concomitantly or in

sequence,of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemctherapeutic agent, e. g. as indicated
hereinafter.

By the term”chemotherapeutic agent” is meant especially any chemotherapeutic agent other
than an mTORinhibitor.

Such chemotherapeutic agents include e.g. those which are listed as chemotherapeutic

agents in WO02066019 andinclude agents which are active in the treatment of carcinoid

cancer, such as

~ somastatin, e.g. octreotide, and a somatostatin analogue,e.g. including such as disclosed

and referred to in WO9747317, preferably octreotide, e.g. sold under the trade name

Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold

under the trade name Sansar® or Dorised®, lanreotide, e.g. sold under the trade name

Somatuline LA&® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.g. sold underthe trade name Roferon®,Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant(a pegylated form of mutant

growth hormone),

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor

that has a spectrum of activity that Includes not only PDOGFR and C-kit, but also the VEGF

receptor),

- topoisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin

(Adriamycin®, including liposomal formulation, e.g. CAELYX®), daunorubicin, epirubicin,
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idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the

podophillotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the

form asit is marketed, e.g. under the trademark ETOPOPHOS®

- 5-Fluorouracil,

-alkylating agents, such as dacarbazine,

~ streptozotocin.

Other chemotherapeutic agents e.g. include agents which may be combined with MTOR

inhibitors, €.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTORinhibitors, e.g. to result in

beneficial effects, e.g. include

- calcineurin inhibitors, e.g. cyclosporin A or FK 506;

~ ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;

~ corticosteroids; cyclophosphamide; azathioprene; methotrexate; leflunomide; mizoribine;

- mycophenolic acid or salt; mycophenolate mofetil;

- 15-deoxyspergualine or an immunosuppressive homologue, analogue or derivative thereof:

- bcr-abl tyrosine kinase inhibitors;

- c-kit receptor tyrosine kinase inhibitors;

- PDGF receptortyrosine kinase inhibitors, e.g. Gleevec (imatinib):

- p38 MAPkinaseinhibitors,

- VEGF receptortyrosine kinase inhibitors,

- PKC inhibitors, €.g. as disclosed in WO 0238561 or WO 0382859, e.g. the compound of

Example 56 or 70;

~ JAK3 kinase inhibitors, e.g. N-benzyl-3,4-dihydroxy-benzylidene-cyanoacetamide a-cyano-

(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490), prodigiosin 25-C

(PNU156804), [4-(4'-hydroxyphenyl}-amino-6,7-dimethoxyquinazoline] (WHI-P131), [4-(3'-

bromo-4'-hydroxyiphenyl)-amino-6,7-dimethoxyquinazoline] (WHI-P154), [4-(3',5'-dibromo-

4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] WHI-P97, KRX-211, 3-{(3R,4R)-4-

methyf-3-[methyl-(7 H-pyrrofo[2 ,3-d]pyrimidin-4-yl)-amino]-piperidin- 1-yl}-3-oxo-propionitrile,

in free form or in a pharmaceutically acceptable salt form, e.g. mono-citrate (also called

CP-690,550), or a compound as disclosed in WO04052359 or WO05066156:

~ S1P receptor agonists or modulators, e.g. FTY720 optionally phosphorylated or an analog

thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyljethyl- 1 ,3-propanediol
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optionally phosphorylated or 1-{4-[1-(4-cyclohexyl-3-trifluoromethyl-benzyloxyimino)-ethyl]-

2-ethyl-benzyl}-az etidine-3-carboxylic acid or its pharmaceutically acceptable salts;

- immunosuppressive moncclonal antibodies, e.g., monoclonal antibodies to leukocyte

receptors, e.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.

LEA29Y;

- adhesion molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3 antagonists, VCAM-4

antagonists or VLA-4 antagonists,

- CCR9 antagonists,

- MIF inhibitors,

- 5-aminosalicylate (5-ASA) agents; such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- antibodies which bind to TNF-alpha, suchasinfliximab (Remicade®),

- nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINOD);

- phospordiesterase, e.g. PDE4B-inhibitors,

- caspaseihibitors,

- ‘multi-functional anti-inflammatory' drugs (MFAIDs), e.g. cytosolic phoshpholipase AZ

(cPLA2) inhibitors, such as membrane-anchored phospholipase A2inhibitors linked to

glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins,tetracyclines, sulfonamides,

pleuromutilins, fluoroquinolones, e.g. metronidazole, ciprofloxacin; probiotics and

commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antidiarrheal agents, e.g. including diphenoxylate, loperamide, codeine.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®

or Sandostatin LAR®.
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In another aspect the present invention provides a pharmaceutical combination, e.g.

composition, comprising as a first agent an mTOR inhibitor and as a second agent 5-

Fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinaseinhibitor that has a

spectrum of activity that includes PDGFR,C-kit, and the VEGF receptor, e.g. $U011248,

growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are useful in the treatment of

symptoms associated with carcinicd tumors, such as carcinoid associated diarrhea (e.g.

cyproheptadine), carcinoid associated wheezing (e.g. bronchodilators), carcinoid associated

heart failure (€.g. diuretics, serotonine inhibitors).

Pharmaceutical combinations include fixed combinations, in which two or more

pharmaceutically active agents are in the same formulation; kits, in which two or more

pharmaceutically active agents in separate formulations are sold in the same package, e.g.

with instruction for co-administration; and free combinations in which the pharmaceutically

active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.

In each case wherecitations of patent applications or scientific publications are given, the

subject-matter relating to the compoundsis hereby incorporated into the present application

by reference, e.g. comprised are likewise the pharmaceutical acceptable salts thereof, the

corresponding racemates, diasterecisomers, enantiomers, tautomers as well as the

corresponding crystal modifications of above disclosed compounds where present, e. g.

solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as

active ingredients in the combinations of the invention may be prepared and administered as

described in the cited documents or in the product description, respectively. Also within the

scope of this invention is the combination of more than two separate active ingredients as

set forth above, i. e. a pharmaceutical combination within the scopeof this invention could

include three active ingredients or more. Further both the first agent and the co-agent are

not the identical ingredient.

Utility of the mTORinhibitors in treating endocrine tumors as hereinabove specified, may be

demonstrated in vitro, in animal test methods as well as in clinic, for example in accordance
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with the methods hereinafter described.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the CompoundA resistant A549 line(ICgo in low nM range) versus the

comparative Compound A resistant KB-31 andHCT116 lines (ICgo in the, micromolar range),

is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.

Subsequently, a two-fold dilution series of each compound (an mTORinhibitor other than

Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x

the ICs of each compound)either alone or in paired combinations, and the dilutions are

addedto the wells.

The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amount of bound dye (proportional to the numberof surviving cells that bind the dye)

determined. IC,.s are subsequently determined using the Calcusyn program, which provides

a measure of the interaction, namely the so-called non-exclusive combination index (Cl),

where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =

synergy. In this assay, mTORinhibitors, e.g. the compound A, show interesting

antiproliferative activity in combination with another chemotherapeutic agent, e.g. such as

defined above, e.g. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A maypotentiate the loss of A549 cell viability and cell

death whenit is used in combination with a second drug, such as octreotide.

B. In vitro assay

The phosphorylation status of downstream markers S6 (the inhibition of S6K1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTORinhibitor,

e.g. in the p70S6 kinase 1 (S6K1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A whichis interalia

hypersecreted in carcionoid cells, see e.g. Davis et al, Gynecology & Obstetrics

1973;137:637-644.

C. Clinical Trial
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27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and

compound A, 5 mg, daily . Response evaluation is performed every 12 weeks. Study

duration: 6 months.

In that study practically total inhibition of S6K1 activity and a reduction of more of 50% of

chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Furtherclinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg

weekly) in monotherapy, and in combination therapy together with 30 mg of Sandostatin

LAR® daily are investigated.
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Patent claims

1. A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTOR inhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTOR inhibitor.

A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of

an mTOR inhibitor.

A methodfortreating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTORinhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need

thereof a therapeutically effective amount of an MTOR inhibitor.

A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an

mTORinhibitor.

A methodforinhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to

a subject in need thereof a therapeutical effective amount of an mTORinhibitor.

A method of any one of claims 1 to 8, wherein an mTROinihiboris rapamycin, 40-O-(2-

hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR}-
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dihydro-40-0- (2-hydroxyethy)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyf-2-

methylpropanoate]-rapamycin, 40-epi-(tetrazolyl- rapamycin, a rapalog, ora

compound disclosed under the name TAFA-93orbiolimus.

A method of claim 9 wherein an mTROinihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-

deoxorapamycin32-deoxarapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-

ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl)-rapamycin.

A methed of any one of claims 9 or 10, wherein an mTROinihiboris 40-O-(2-

hydroxyethyl)-rapamycin.

A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered

intermittently.

A method of any one of claims 1 to 12 for treating neuroendocrine tumors.

A method of any one of claims 1 to 12 for treating carcinoid tumors.

An mTORinhibitor for use in a method of any one of claims 1 to 12.

An mTOR inhibtor for use in the preparation of a pharmaceutical composition for use in

a method of any one of claims 1 to 15.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,.

comprising an mTROinhibitor together with one or more pharmaceutically acceptable

diluents or carriers therefor.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,

comprising

a) a first agent which is an mTORinhibitor and

b) asecond drug substance as a co-agent which is a chemotherapeutic agent.
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19. A method of any one of claims 1 to 15. comprising co-administration, concomitantiy or in

sequence, of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

20. A method of claim 19, wherein the MTORinhibitor is 40-O-(hydroxyethy))rapamycin and

the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical combination, comprising as a first agent an MTORinhibitor and as a

second agent 5-fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase

inhibitor that has a spectrum of activity that includes PDGFR, C-kit, and the VEGF

receptor, e.g. $U011248, growth Hormone—Receptor Antagonists, such as

pegvisomant,filgrastim or pegfilgrastim, or interferon aipha.

$C/10-Feb-06
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Abstract

A method for treating endocrine tumors by adminstration of an mTORinhibitor, optionally in

combination with another drug.
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Organic Compounds

The presentinvention relates to organic compounds, more specifically to a new use of

mTORinhibitors.

An mTORinhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"), mTORis a family member of phosphatidylinositol 3-kinase(P13-kinase) related

kinase. The compound rapamycin and other mTORinhibitors inhibit the mTOR pathwayvia

a complex with its intracellular receptor FKBP12 {FK506-binding protein 12). mTOR

modulatestranslation of specific mRNAsvia the regulation of the phosphorylation state of

severaldifferent translation proteins, mainly 4E-PB1, P7OS6K (p70S6 kinase 1 ) and eEF2.

Rapamycin, having mMTOR-inhibition properties, is a known macrolide antibiotic produced by

Streptomyces hygroscopicus. Other mTORinhibitors include substituted rapamycin,e. g.

rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

R-—O, 44

 
te,

H,CO

wherein

R, is CH; or Cye¢alkynyl,

Rz is H,-CHz-CH2-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyl or tetrazolyl, and

X is = O,(H, H) or (H, OH), provided that R2 is other than H when X is =O and R,is CHs, or

a prodrug thereof when Rz is-CH2-CH2-OH,e. g. a physiologically hydrolysable ether thereof,

for instance -CH2-CH2-O-(C,.g)alkyl.
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Representative examples of compoundsof formula | include e. g. 32-deoxorapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-

32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-

hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-

rapamycin(also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and

W00364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compoundsdisclosed

under the name TAFA-93 and biolimus.

A preferred compoundis e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in

WO8408010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-

ynyloxy-32 (8) -dihydro- rapamycin as disclosed in WO9641807, or a compound as

disclosed in WO9516691.

Further examples of other mTORinhibitors are e.g. disclosed in WO2004101583,

W09205179, WO9402136, WO9402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-O-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dinydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CC1|779)

and/or

40-epi-(tetrazolyl}- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO0364383,

such as AP23573, AP23464, AP23675 or AP23841 and/or

compoundsdisclosed under the name TAFA-93 or biolimus.

mTOR inhibitors, on the basis of observed activity, have been found to be useful e. g. as

immunosuppressant, €. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.
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Endocrine, e.g. neuroendocrine tumors, are found in the endocrine system

Carcinoid tumors, are a special type of tumor, generally classified as carcinoid tumors or

endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the

neuroendocrine cell system.In the intestinal tract, these tumors develop deepin the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.
This results in the formation of small firm nodules, which bulge into the intestinal lumen.

Pancreatic neuroendocrine tumors (islet cell tumors), which were formerly classified as

APUDomas(tumors of the amine precursor uptake and decarboxylation system), comprise

less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.

Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both

pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.

The hormones secreted by pancreatic NETs depend uponthe cell of origin and are

physiologically involved in a network of autocrine, paracrine, endocrine and neurotransmitter

communication. While hormone secretion is not observedin all cases of pancreatic NET, the

apparently “nonfunctioning” (i.e., non-secreting) pancreatic NETs tend to be more

aggressive and present with symptoms of tumor bulk (see e.g. Barakat et al, Endocrine-

related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl 2):S95-S99).

All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic

potential. Most are overtly malignant at the time of diagnosis, and 60% or more present with

liver metastases. The most common cause of death from pancreatic NET is hepatic failure

(VVarner RRP, Gastroenterology 2005; 128:1668-16842005).

In a recent review, the 5-year survival rate in a series of 83 consecutive patients with

pancreatic NETs has been reported to be 55.3% which points to an unmet medical need for

continued treatmentin patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors have historically been classified, according to their point of origin in

embryonic development, as arising from the foregut (e.g., bronchial or gastric carcinoid},

midgut (e.g., small intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcinoid}, see

e.g. Kulke M., Cancer Treatment Reviews 2003;29:363-370.

Primary foregut tumors are confined to the thymus, lung, stomach, and duodenum.
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Midgut carcinoids are located in the distal ileum, cecum, and proximal colon. One interesting

subset of this group is appendiceal carcinoids, which are often benign and rarely give rise to

metastatic disease. The midgut carcinoids dominate the malignant carcinoid tumors,

particularly when the carcinoid syndromeis present.

The hindgut tumors are primarily located in the distal colon and rectum.

Data suggest that the incidence of pulmonary and gastric carcinoid has increased in the past

two decades.

According to histopathologic criteria, carcinoids can be dividedinto typical (TC) and atypical

(AC) carcinoids. Carcinoids can be placed in a spectrum of neuroendocrine tumors, ranging

from low-grade malignant TC to intermediate AC to high-grade large-cell neurcendocrine

carcinoma and small-cell lung carcinoma.

Carcinoid lung tumors e.g. include neuroendocrine carcinoma, Kulchitsky cell carcinoma

(KCC), bronchial carcinoid tumors, bronchial adenomas, typical carcinoids, atypical

carcinoids, carcinoid syndrome, small-cell carcinomas, Kulchitsky cells, argentaffin cells,

pulmonary carcinoids, neuroendocrine lung tumors, (primary) pulmonary neoplasms,

bronchopulmonary carcinoid tumors, lung neoplasms, lung cancers, pulmonary cancers,

intrabronchial mass.

Bronchial carcinoid tumors may originate from the neurosecretory cells of bronchial mucosa

and were previously classified as bronchial adenomas. Bronchial carcinoids are now classed

as low-grade malignant neoplasms becauseof their potential to cause local invasion, their

tendency for local recurrence, and their occasional metastases to extrathoracic sites.

Bronchial carcinoids belong to a group of neuroendocrine tumors, which cover a range of

tumors ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,

or possibly large cell neurcendocrine tumors at the other end. They demonstrate a wide

range of clinical and biologic behaviors, including the potential to synthesize and secrete

peptide hormones and neurcamines, particularly adrenocorticotropic hormone (ACTH),

serotonin, somatostatin, and bradykinin.

Bronchial carcinoid tumors may arise from Kulchitsky cells (argentaffin cells) within the

bronchial mucosa. The predominantdistribution of cells are believed to occurat the

bifurcation of the lobar bronchi. These cells are neurosecretory cells, which belong to the

amine precursor uptake and decarboxylation (APUD) system. They have the capacity to

synthesize serotonin (5-hydroxytryptamine), 5-hydroxytryptophan, ACTH, norepinephrine,

bombesin, calcitonin, antidiuretic hormone (ADH), and bradykinin.
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Large-cell neuroendocrine carcinoma of the lung is a newly recognized clinicopathologic

entity, which is distinct from small-cell carcinoma and has a poor prognosis.

Typical carcinoid tumors of the lung represent the most well differentiated and least

biologically aggressive type of pulmonary neuroendocrine tumor. These tumors

characteristically grow slowly and tend to metastasize infrequently. Atypical carcinoid tumors

have a more aggressive histologic and clinical picture. They metastasize at a considerably

higher rate than do typical carcinoid tumors. Carcinoid syndrome has been reported in

association with very large bronchopulmonary carcinoid tumors or in the presence of

metastatic disease. It is noted muchless frequently in association with carcinoids of

pulmonary origin than those originating within the gastrointestinal tract. Endocrine

syndromesfound in association with small cell carcinoma of the tung are found less

commonly with carcinoid tumors of the lung; however, some endocrine abnormalities have

been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive biclogy similar to that of

adenocarcinomas, particularly when they are located in the colon, stomach, and small

intestine, see e.g. Modlin IM et al, Gastroenterology 2006; 128:1717-1751. For small-

intestinal carcinoids, which are the most frequent cause of carcinoid syndrome dueto

metastatic disease in the liver, the incidence of metastasis increases proportionally with the

size of the primary tumor (Tomassetti et al 2001, ibiderm).

The incidence and survival data available suggest thatclinical trials of new anticancer agents

in patients with midgut carcinoid tumors may provide the opportunity to address an unmet

medical need in a growing segment of the population of patients with carcinoids.

Carcinoid syndrome is caused by hypersecretion of numerous hormone products by the

tumor cells, including kinins, prostaglandins, substance P, gastrin, corticotrophin and

chromogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973;137:637-644}. Various

endocrine or neuroendocrine syndromes can beinitial clinical manifestations of either typical

or atypical pulmonary carcinoid tumors. Carcinoid syndrome, hypercortisolism and Cushing

syndrome, inappropriate secretion of ADH, increased pigmentation secondary to excess

MSH, and ectopic insulin production resulting in hypoglycemia are someof the

endocrinopathies that can be produced by a pulmonary carcinoid tumorin a patient whois

otherwise asymptomatic.

The most common symptoms are hemoptysis, cough, recurrent pulmonary infection, fever,

chest discomfort and chest pain, unilateral wheezing, and shortness of breath, flushing and
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diarrhea. Paraneoplastic syndromes are rare and include carcinoid syndrome, Cushing's

syndrome, and ectopic growth hormone-reteasing hormone secretion.

Other less frequent symptomsinclude cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MBetal, Eur Heart J 1995; 16:263-268) which mayresult in valvular

regurgitation (valvular heart disease), with varying degrees of heart failure in patients with

cardiac manifestations. Wheezing or asthma-like symptoms, pellagra-like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension are also seen

in a numberof patients. Patients with pulmonary carcinoid often show symptomslike

recurrent pneumonia, cough, hemoptysis or chest pain. The majority of pulmonary carcinoid

tumors are in the perihilar area. Ectopic secretion of corticotropin from pulmonary carcinoid

tumors may also account for Cushing's syndrome. Early in the course, symptoms are usually

episodic and may be provoked by stress, catecholamines, and ingestion of food or alcohol.

During acute paroxysms,systolic blood pressure typically falls 20 to 30 mmHg. Endocardial

fibrosis can cause valvular heart disease, usually affecting the proximal side of the tricuspid

and pulmonary valves and leading to tricuspid insufficiency and secondary right-sided heart

failure.

A recent review of chemotherapeutic treatment of carcinoids reports that the sensitivity of

these tumors to various cytotoxic drugs is low, and combination does not increase their

effectiveness. Based on their review of various combination therapies, including

dacarbazine/fluorouracil or 5-fluorouracil/ epirubicin, the authors conclude that that they are

unable to recommend a specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the GI tract (Amold R, RinkeAetal, Clinical

Gastroenterology 2005; 19(4):649-656). The apparent refractoriness of such tumorsto

currently available therapies points to an unmet medical need for treatment in this patient

population.

As part of the endocrine system that regulates hormones, the pituitary gland controls many

of the other glands through secretion. Our “master gland," the pituitary makes some

hormones, but also acts as an intermediary between the brain and other endocrine glands.

Our hormones andthepituitary gland accomplish many homeostatic and specialized

functions, like bone growth and uterine contractions.

Neurons carry messages regarding the production of hormones betweenthe pituitary gland

and the hypothalamus. Both are located at the base of the brain, nestled in a rounded part of

bone, carefully protected. They are connected by a bunch of neurons called the
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infundibulum. Together, they wark to regulate all the hormonesthat circulate in the

bloodstream, controlling things like growth and hair pigmentation. Hormonesare the long-

distance messangers that can inform cells when to becomeactive or stay dormant. The

pituitary gland contrels the thyroid, adrenal glands, ovaries and testes, even though it’s only

the size of a pea.

There are different parts of the pituitary gland that have selective functions. The posterior

lobe, called the neurohypophysis, releases the hormones vasopressin and oxytocin, but

doesn’t produce them. Vasopressin is an anti-diuretic that contrals how the kidneys absorb

water. Oxytocin is a special hormone only present during childbirth to speed contractions.

The anterior lobe of the pituitary gland is called the adenohypophysis. It produces a variety

of hormones, such as prolactin that stimulates lactation in women. Melanocyte spurs the

body to produce melanin for skin and hair pigmentation. Follicle-stimulating hormone

indicates where and when hair should grow during development. The very important growth

hormone controls bone growth to determine height, especially active during adolescence.

Hormonescontrol glands as well. The thyroid reacts to thyrctropin, the adrenal glands are

stimulated by adrenccorticotropin, and the sex glands are affected byluteinizing hormone.

The pituitary gland is responsible for many stages and aspects of our maturation.

Pituitary tumors are in general noncancerous (benign), comprising only 10 percent of brain

tumors. However, because of the location of the pituitary gland, at the base of the skull, a

pituitary tumor grows upward. And, eventually, many pituitary tumors press against the optic

nerves, causing vision problems. Symptoms vary depending upon whattype of tumoris

growing and whatarea of the pituitary gland is affected. Pituitary tumors can cause

symptoms that are caused by excess production of pituitary hormones and symptoms

caused by reduced production ofpituitary hormones. Other symptoms may be dueto the

proximity of these tumorsto local brain structures, such as the optic nerves leading to loss of

vision. Each individual also experiences symptomsdifferently, and the symptoms many

resemble other conditions or medical problems. Always consult your physician for a

diagnosis.

The most commontype of pituitary tumor is called a clinically nonfunctioning tumor, because

patients do not have the classic pituitary syndromes from excess hormones, such asin

acromegaly. These types of tumors may be detected during an evaluation ofan

incidental problem. A clinically nonfunctioning tumor may cause hypopituitarism, or an

underactive pituitary gland, which may lead to failure of sexual function, reduced sperm

production, and cessation of a woman's menstrual period, along with fatigue.
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Another commonpituitary tumoris called a proiactinoma, a benign tumorthat produces the

prolactin hormone. Prolactin stimulates breast milk production after childbirth. Women with a

prolactinoma may have reduced or absent menstrual cycles aiong with breast milk

production.

An uncommonpituitary tumor causes excess growth hormone production (a hormone

necessary for normal childhood growth) resulting in acromegaly. In adults, such tumors lead

to excessive somatic growth and multiple systemic, medicai consequences. Another

uncommenpituitary tumor results in Cushing's disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommoninherited disease.

individuals who inherit the gene for MEN 1 have an increased chance of developing

overactivity and enlargement of certain endocrine glands. The endocrine glands most

commonly affected by MEN 1 are the parathyroid, pancreas, and pituitary glands. Almost

everyone whoinherits MEN 1 develops overactivity of the parathyroid glands

(hyperparathyroidism) at some stage in their life. The other endocrine glands become

overactive less frequently, however, people who inherit MEN 1 will usually develop

overactivity in more than one endocrine gland. Overactivity in different endocrine glands may

occur simultaneously or at separate times during a personslife. MEN 1 can lead to

overactivity and eniargementof the three endocrine glandslisted above (the endocrine

glands which start with the letter "P"). People who inherit the gene for MEN 1 are

predisposed to developing an overactivity in hormone production from the parathyroid

giands,pituitary gland and pancreas (thetas why physicians will measure hormonesin the

blood te check for overproduction of each specific hormone). Increased hormone production

is usually associated with enlargement of these glands. Endocrine gland enlargement and

hormone overproduction does not usuaily occurin ail areas of an endocrine gland at the

samepoint in time. Some parts of overactive endocrine glands grow more rapidly than

others, and produce more hormonethanother parts of the same gland. The parts of an

endocrine gland which grow mast rapidly become "lumpy”. These lumps are usually benign.

Benign lumps in endocrine glands are known as adenomas.

Adenomas are benign (not cancerous), and do not spread to other parts of the body.

Pituitary adenomas(pituitary tumors, nervous system tumor) can lead to nerve damage,

growth disturbances, and changesin hormonal balance. Symptomsofpituitary adenomas

can vary considerably, largely depending on whether or not the tumor is secreting one or
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more of a variety of hormones. Even if the tumoris not producing any hermones,its location

at the base of the brain can cause significant symptoms. Symptoms maye.g. include double

or blurred vision, loss of peripheral vision, sudden blindness, headache,dizziness, loss of

consciousness, nausea, weakness, unexplained weight changes, amenorrhea,erectile

dysfunction in men, decreased sexual desire, especially in men, growth of skull, hands, and

feet , deepening of voice, changesin facial appearance (due to changesin facial bones),

wider spacing of teeth, joint pain, increased sweating, purple stretch marks on the abdomen,

increased hair growth, fat deposits where the neck meets the spine, moodiness or

depression, easy bruising, palpitations (rapid or irregular heartbeat), tremor, increased

appetite, feeling warm orhot, difficulty falling asleep, anxiousness, frequent bowel

movements, jump in the front of the neck (enlarged thyroid).

it was now surprisingly found that mTORinhibitors may be used for the treatment of such

special type of tumors.

In accordance with the particular findings the present invention provides:

1.1 A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an MTORinhibitor.

1.2 A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.3 A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amountof an

mTOR inhibitor.

1.4 A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an MTORinhibitor.

1.5 A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a
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therapeutically effective amount of an mTOR inhibitor.

Endocrine tumors include neuroendocrine tumors, such as described above, e.g. including

pancreatic neuroendocrine and pulmonary tumors. Carcinoid tumors are neuroendocrine

tumors and include carcinoid tumors such as described above, e.g. including carcinoid

tumors arising from the foregut, e.g., bronchial or gastric carcinoid; midgut, e.g., small

intestine or appendiceal carcinoid tumors; or hindgut, e.g. rectal carcinoid tumors; such as

carcinoid tumors of the GI tract, e.g. including advanced low grade neuroendicrine

carcinoma (LGNET). Symptomsof carcinoid cancerinclude e.g. a carcinoid syndrom.

Tumors of the endocrine system also include pituitary tumors.

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a canceris

mentioned, also metastasis in the original organ or tissue and/or in any other location are

implied alternatively or in addition, whatever the location of the tumor and/or metastasisis.

In a series of further specific or alternative embodiments, the present invention also provides

1.6 A methodfor the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an MTOR

inhibitor.

1.7 A methodforinhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an MTOR inhibitor.

1.8 A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTOR inhibitor.

1.9 A method as indicated under 1.1 to 1.8, wherein an mTROinihiboris rapamycin, 40-O-

(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-

pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl)-rapamycin, 40- (3-hydroxy-2- (hydroxy- methyl)-2-methy!lpropanoate]-

rapamycin, 40-epi-(tetrazolyh- rapamycin, a rapalog, or a compound disclosed under the

name TAFA-93 orbiclimus;
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such as 40-O0-(2-hydroxyethyl}-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-

2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-0-(2-hydroxyethyl)-rapamycin (herein also designated as “compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the MTORinhibitor is administered

intermittently.

In a preferred aspect the present invention provides a method of 1.1 to 1.10 for treating

neuroendocrine tumors.

In another preferred aspect the present invention a method of 1.1 to 1.10 for treating

carcinoid tumors.

In another preferred aspect the present invention a method of 1.1 to 1.10 for treating

pituitary tumors,

In a series of further specific or alternative embodiments, the present invention also

provides:

2.1 An mTORinhibitor for use in any method as defined under 1.1 to 1.10 above.

3.1 An mTORinhibtor for use in the preparation of a pharmaceutical composition for use in

any method as defined under 1.1 to 1.10 above.

4.1 A pharmaceutical combination, €.g. composition, for use in any method as defined under

1.1 to 1.10 above comprising an mTROinhibitor together with one or more pharmaceutically

acceptable diluents or carriers therefor.

5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1 to 1.10

comprising

a) a first agent which is an MTORinhibitor and

b) a second drug substance as a co-agent which is a chemotherapeutic agent, e. g. as

defined hereinafter.
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6. Any method as defined above comprising co-administration, e. g. concomitantly or in

sequence,of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent, e. g. as indicated

hereinafter.

By the term'"chemotherapeutic agent”is meant especially any chemotherapeutic agent other

than an mTORinhibitor.

Such chemotherapeutic agents include e.g.

ispinesib, oxaliplatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozolidine,

daunorubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chlorambucil, melphalan, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine

(CA), 5-fluorouracil(5-FU),floxuridine (5-FUdR), methotrexate (MTX), colchicine,vincristine,

vinblastine, etoposide, teniposide, cisplatin, diethylstilbestro! (DES), tipifarnib, bortezomib

and drugs such asdisclosed as "chemotherpeutic agents" in WO02066019, e.g. on pages 5

and 6 under i) to x), in more detail on pages 6 to 11, and include agents which are active in

the treatment of carcinoid cancer, such as

- somastatin, ¢.g. octreotide, and a somatostatin analogue, e.g. including such as disclosed

and referred to in WO9747317, preferably octreotide, e.g. sold underthe trade name

Sandostatin® or Sandostatin LAR®, laureotide (BIM23014}, vaprectide (RC-160), e.g. sold

underthe trade name Sansar® or Dorised®,lanreotide, e.g. sold under the trade name

Somatuline LAa® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, é.g. sold under the trade name Roferon®,Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant

growth hormone),

- receptor tyrosine kinase inhibitors, such as SU0Q11248 (receptor tyrosine kinase inhibitor

that has a spectrum of activity that includes not only PDGFR and C-kit, but also the VEGF

receptor),

- topoisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin

(Adriamycin®, including liposomal formulation, e.g. CAELYX®), daunorubicin, epirubicin,

idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the
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podophillotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the

form asit is marketed, e.g. under the trademark ETOPOPHOS®

- 5-Fluorouracil,

-alkylating agents, such as dacarbazine,

- streptozotocin.

W0O02066019 is introduced herein by reference, specifically regarding the "second drug

substance"indication therein.

Other chemotherapeutic agents e.g. include agents which may be combined with MTOR

inhibitors, e.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTOR inhibitors, e.g. to result in

beneficial effects, e.g. include

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;

- corticosteroids; cyclophosphamide; azathioprene; leflunomide; mizoribine;

- mycophenolic acid or salt; mycophenolate mofetil:

- 15-deoxyspergualine or an immunosuppressive homologue, analogue or derivative thereof;

- mediators, e.g. inhibitors, of bcr-abl tyrosine kinase activity;

- mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity;

- mediators, e.g. inhibitors, of PDGF receptor tyrosine kinase activity, e.g. Gleevec (imatinib),

- mediators, e.g. inhibitors, of p38 MAP kinaseactivity,

- mediators, e.g. inhibitors, of VEGF receptor tyrosine kinase activity,

- mediators, e.g. inhibitors, of PKC activity, e.g. as disclosed in WO0238561 or WO0382859,

e.g. the compound of Example 56 or 70;

- mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzyl-3,4-dihydroxy-benzylidene-

cyanoacetamide a-cyano-(3,4-dihydroxy)-JN-benzytcinnamamide (Tyrphostin AG 490),

prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl}-amino-6,7-dimethoxyquinazoline]

(WHI-P131), [4-(3'-bromo—4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] (WHI-

P7154), [4-(3',5'-dibromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] WHI-P97,

KRX-211, 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-

1-yl}-3-oxo-propionitrile, in free form or in a pharmaceutically acceptable salt form, e.g.

mono-citrate (also called CP-690,550), or a compound as disclosed in WO2004052359 or

WO20050661 56;
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~ mediators, e.g. agonists or modulators of S1P receptor activity, e.g. FT'Y720 optionally

phosphorylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthic)-2-

chloropheny!Jethyl-1,3-propanediol optionally phosphorylated or 1-{4-[1-(4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyi]-2-ethy!-benzyl}-azetidine-3-carboxylic acid orits

pharmaceutically acceptable salts:

- immunosuppressive monoclonal antibodies, ¢.g., monoclonal antibodies to leukocyte

receptors, e.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, !IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands:

- other immunomodulatory compounds,e.g. a recombinant binding molecule having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4protein

sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutantthereof, e.g.

LEA29Y;

- mediators, e.g. inhibitors of adhesion molecule activities, e.g. LFA-1 antagonists, ICAM-1

or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists,

~ mediators, e.g. antagonists of CCRacitiviy,

~ mediators, e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to

TNF-alpha, é.g. infliximab (Remicade®),

- nitric oxide releasing non-stericdal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINOD);

- phospordiesterase, e.g. mediators, e.g. inhibitors of PDE4B activity,

- mediators, e.g. inhibitors, of caspase activity,

~ 'multi-functional anti-inflammatory’ drugs (MFAIDs), e.g. cytosolic pnoshpholipase A2

(¢PLA2)inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to

glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides,

such as sulfadiazine, sulfisoxazole; sulfones, such as dapsone; pleuromutilins,

fluoroquinolones, e.g. metronidazole, quinolones such as ciprofloxacin; levofloxacin;

probiotics and commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;
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- antiviral drugs, such asribivirin, vidarabine, acyclovir, ganciclovir, zanamivir, oseltamivir

phosphate, famciclovir, atazanavir, amantadine, didanosine, efavirenz, foscarnet, indinavir,

lamivudine, nelfinavir, ritonavir, saquinavir, stavudine, valacyclovir, valganciclovir,

zidovudine;.

- antidiarrheal agents, e.g. including diphenoxylate, loperamide, codeine.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®

or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.

composition, comprising as a first agent an MTOR inhibitor and as a second agent 5-

Fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a

spectrum of activity that includes PDGFR, C-kit, and the VEGF receptor, e.g. SU011248,

growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are useful in the treatment of

symptoms associated with carciniod tumors, such as carcinoid associated diarrhea (e.g.

cyproheptadine), carcinoid associated wheezing (e.g. bronchodilators), carcinoid associated

heart failure (e.g. diuretics, serotonine inhibitors).

Pharmaceutical combinations include fixed combinations, in which two or more

pharmaceutically active agents are in the same formulation; kits, in which two or more

pharmaceutically active agents in separate formulations are sold in the same package, e.g.

with instruction for co-administration; and free combinations in which the pharmaceutically

active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.

In each case where citations cf patent applications or scientific publications are given, the

subject-matter relating to the compounds is hereby incorporated into the present application

by reference, e.g. comprised are likewise the pharmaceutical acceptable salts thereof, the

corresponding racemates, diasterecisomers, enantiomers, tautomers as well as the

corresponding crystal modifications of above disclosed compounds where present, e. g.

solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as
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active ingredients in the combinations of the invention may be prepared and administered as

described in the cited documentsorin the product description, respectively. Also within the

scope ofthis invention is the combination of more than two separate active ingredients as

set forth above, i. e. a pharmaceutical combination within the scope of this invention could

include three active ingredients or more. Further both the first agent and the co-agent are

not the identical ingredient.

Utility of the mTORinhibitors in treating endocrine tumors as hereinabove specified, may be

demonstratedin vitro, in animal test methods as well as in clinic, for example in accordance

with the methods hereinafter described.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the Compound A resistant A549 line(iCsq in low nM range) versus the

comparative CompoundA resistant KB-31 andHOT116 lines (IGsp in the, micromolar range),

is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.

Subsequently, a two-fold dilution series of each compound (an mTORinhibitor other than

Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x

the ICsq of each compound) either alone or in paired combinations, and the dilutions are

addedto the wells.

The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amount of bound dye (proportional to the numberof surviving cells that bind the dye}

determined. ICsoS are subsequently determined using the Calcusyn program, which provides

a measure of the interaction, namely the so-called non-exclusive combination index (Cl),

where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =

synergy. In this assay, mTORinhibitors, e.g. the compound A, show interesting

antiproliferative activity in combination with another chemotherapeutic agent, e.g. such as

defined above, e.g. in combination with somastatin or a somastatin analogue.

Furthermore,in this assay Compound A maypotentiate the loss of A549 cell viability and cell

death whenit is used in combination with a second drug, such as octreotide.

B. In vitro assay
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The phosphorylation status of downstream markers S6 (the inhibition of SGK1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTORinhibitor,

e.g. in the p70S6 kinase 1 (S6K1) assay, see e.g. WO2005064343.

Carcionaid efficacy is determined by measurment of chromogranin A whichis inter alia

hypersecretedin carcionoid ceils, see e.g. Davis et al, Gynecology & Obstetrics

1973;137:637-644.

C. Clinical Trial

27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandastatin LAR® 30mg, and

compound A, 5 mg, daily . Response evaiuation is performed every 12 weeks. Study

duration: 6 months.

in that study practically total inhibition of S6K1 activity and a reduction of more of 50% of

chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Furtherclinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg

weekly) in monotherapy, and in combination therapy together with 30 mg of Sandostatin

LAR® daily are investigated.
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Patent claims

A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical! effective amount of an mTORinhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an MTORinhibitor.

A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of

an mTORinhibitor.

A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTORinhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need

thereof a therapeuticaily effective amount of an mTORinhibitor.

A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an

mTOR inhibitor.

A methodfor inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to

a subject in need thereof a therapeutical effective amount of an MTORinhibitor.

A method of any one of claims 1 to 8, wherein an MTROinihibor is rapamycin, 40-O-(2-

hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-

West-Ward Pharm.
Exhibit 1002

Page 262



West-Ward Pharm. 
Exhibit 1002 

Page 263

10

15

20

25

30

Case TX/4-34678P4/NFI 8102

10.

11.

12.

13.

14.

15.

16.

17.

18.

-~-19-

dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-

methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, ora

compound disclosed under the name TAFA-93orbiolimus.

A method of claim 9 wherein an mTROinihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-

deoxorapamycin32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-

ynyloxy-32 (S or R)} -dihydro-rapamycin or 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl}-rapamycin.

A method of any one of claims 9 or 10, wherein an mTROinihiboris 40-O-(2-

hydroxyethyl)-rapamycin.

A method of any one of claims 1 to 11, wherein the mTORinhibitor is administered

intermittently.

A method of any one of claims 1 to 12 for treating neuroendocrine tumors.

A method of any one of claims 1 to 12 for treating carcinoid tumors.

An mTOR inhibitor for use in a method of any oneof claims 1 to 12.

An mTOR inhibtor for use in the preparation of a pharmaceutical composition for use in

a method of any one of claims 1 to 15.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,,.

comprising an MTROinhibitor together with one or more pharmaceutically acceptable

diluents or carriers therefor.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,

comprising

a) a first agent which is an mTORinhibitor and

b) asecond drug substance as a co-agent which is a chemotherapeutic agent.
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19. A method of any one of claims 1 to 15. comprising co-administration, concomitantly or in

sequence, of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

20. A method of claim 19, wherein the mTORinhibitor is 40-O-(hydroxyethyDrapamycin and

the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical combination, comprising as a first agent an MTORinhibitor and as a

second agent5-fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase

inhibitor that has a spectrum of activity that includes PDGFR, C-kit, and the VEGF

receptor, e.g. $U011248, growth Hormone-Receptor Antagonists, such as

pegvisomant, filgrastim or pegfilgrastim, or interferon alpha.

SC/19-Apr-06
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Abstract

A method for treating endocrine tumors by adminstration of an mTOR inhibitor, optionally in

combination with another drug.
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Organic Compounds

The presentinvention relates to organic compounds, more specifically to a new use of
mTORinhibitors.

An mTORinhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"). mTORis a family member of phosphatidylinositol 3-kinase(P13-kinase) related

kinase. The compound rapamycin and other mTORinhibitors inhibit the mTOR pathway via
a complexwithits intracellular receptor FKBP12 (FK506-binding protein 12). mTOR

modulates transiation of specific MRNAsvia the regulation of the phosphorylation state of

several different translation proteins, mainly 4E-PB1, P70S6K (p70S6kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by

Streptomyces hygroscopicus. Other mTORinhibitors include substituted rapamycin,e. g.

rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

 
formula |!

R-—O 41

H,CO

oO |

HC oa

CH, CH,
wherein

R, is CHor Cagalkynyl,

Rz is H,-CH2-CH2-OH,3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyior tetrazolyl, and

X is = O, (H, H) or (H, OH), provided that R2 is other than H when X is =O and R, is GH, or

a prodrug thereof when Rz is-CH2-CH,-OH,e. g. a physiologically hydrolysable ether thereof,

for instance -CH,2-CH,-O-(C,.a)aikyl.
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Representative examples of compoundsof formula| include e. g. 32-deoxorapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-

32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-

hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-

rapamycin{also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and

W00364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compoundsdisclosed
under the name TAFA-93 and biolimus.

A preferred compoundis e. g. 40-0- (2-hydroxyethyi)-rapamycin disclosed in Example 8 in

W09409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-

ynyloxy-32 (S) -dihydro- rapamycin as disclosed in WO9641807, or a compound as
disclosed in WO9516691.

Further examples of other mTORinhibitors are e.g. disclosed in WO2004101583,

W08205179, WO9402136, WO9402385, WO9613273.

Preferred mTORinhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCI779)
and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO0364383,

such aS AP23573, AP23464, AP23675 or AP23841 and/or

compounds disclosed under the name TAFA-93orbiolimus.

mTORinhibitors, on the basis of observed activity, have been found to be useful e. g. as

immunosuppressant, e. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.
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Endocrine, e.g. neuroendocrine tumors, are found in the endocrine system

Carcinoid tumors, are a special type of tumor, generally classified as carcinoid tumors or
endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the

neuroendocrine cell system. In the intestinal tract, these tumors develop deepin the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.

This results in the formation of small firm nodules, which bulge into the intestinal lumen.

Pancreatic neuroendocrine tumors(islet celi tumors), which were formerly classified as

APUDomas(tumors of the amine precursor uptake and decarboxylation system), comprise

less than half of all neuroendicrine tumors and only 1-2% of ail pancreatic tumors.

Pancreatic NETs canarise either in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both

pancreatic and extrapancreatic sites (gastrinomas, ViPomas, somatostatinomas, GRFomas.

The hormonessecreted by pancreatic NETs depend uponthecell of origin and are

physiologically involved in a network of autocrine, paracrine, endocrine and neurotransmitter

communication. While hormone secretion is not observed in all cases of pancreatic NET, the

apparently “nonfunctioning”(i.e., non-secreting) pancreatic NETs tend to be more

aggressive and present with symptomsof tumorbulk (see eé.g. Barakat et al, Endocrine-

related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppi 2):S95-S99).

All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic

potential. Most are overtly malignantat the time of diagnosis, and 60% or more present with

liver metastases. The most commoncause of death from pancreatic NET is hepatic failure

(Warner RRP, Gastroenterology 2005; 128: 1668-16842005).

In a recent review, the 5-year survival rate in a series of 83 consecutive patients with

pancreatic NETs has been reported to be 55.3% which points to an unmet medical need for

continued treatmentin patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors havehistorically been classified, according to their point of origin in

embryonic development, as arising from the foregut (e.g., bronchial or gastric carcinoid),

midgut (e.g., small intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcinoid), see
e.g. Kulke M., Cancer Treatment Reviews 2003:29:363-370.

Primary foregut tumors are confined to the thymus, lung, stomach, and duodenum.
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Midgut carcinoids are located in the distal ileum, cecum, and proximal colon. One interesting

subsetof this group is appendiceal carcinoids, which are often benign and rarely give rise to

metastatic disease. The midgut carcinoids dominate the malignant carcinoid tumors,

particularly when the carcinoid syndromeis present.

The hindgut tumors are primarily located in the distal colon and rectum.

Data suggestthat the incidence of pulmonary and gastric carcinoid has increased in the past
two decades.

According to histopathologic criteria, carcinoids can be divided into typical (TC) and atypical

(AC) carcinoids. Carcinoids can be placed in a spectrum of neuroendocrine tumors, ranging

from low-grade malignant TC to intermediate AC to high-grade large-cell neuroendocrine

carcinoma and small-cell lung carcinoma.

Carcinoid lung tumors e.g. include neuroendocrine carcinoma, Kulchitsky cell carcinoma

(KCC), bronchial carcinoid tumors, bronchial adenomas, typical carcinoids, atypical

carcinoids, carcinoid syndrome, small-cell carcinomas, Kulchitsky cells, argentaffin cells,

pulmonary carcinoids, neuroendocrine lung tumors, (primary) pulmonary neoplasms,

bronchopulmonary carcinoid tumors, lung neoplasms, lung cancers, pulmonary cancers,
intrabronchial mass.

Bronchial carcinoid tumors mayoriginate from the neurosecretory cells of bronchial mucosa

and were previously classified as bronchial adenomas. Bronchial carcinoids are now classed

as low-grade malignant neoplasms because of their potential to cause local invasion, their

tendency for local recurrence, and their occasional metastases to extrathoracic sites.

Bronchial carcinoids belong to a group of neuroendocrine tumors, which cover a range of

tumors ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,

or possibly large cell neuroendocrine tumors at the other end. They demonstrate a wide

range of clinical and biclogic behaviors, including the potential to synthesize and secrete

peptide hormones and neuroamines,particularly adrenocorticotropic hormone (ACTH),

serotonin, somatostatin, and bradykinin.

Bronchial carcinoid tumors may arise from Kulchitsky cells (argentaffin cells) within the

bronchial mucosa. The predominantdistribution of cells are believed to occur at the

bifurcation of the lobar bronchi. These cells are neurosecretory cells, which belong to the

amine precursor uptake and decarboxylation (APUD) system. They have the capacity to

synthesize serotonin (5-hydroxytryptamine), 5-hydroxytryptophan, ACTH, norepinephrine,

bombesin, calcitonin, antidiuretic hormone (ADH), and bradykinin.
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Large-cell neuroendocrine carcinomaof the lung is a newly reccegnized clinicopathologic

entity, which is distinct from small-cell carcinoma and has a poor prognasis.

Typical carcinoid tumors of the lung represent the most well differentiated and least

biologically aggressive type of pulmonary neuroendocrine tumor. These tumors

characteristically grow slowly and tend to metastasize infrequently. Atypical carcincid tumors

have a more aggressive histologic and clinical picture. They metastasize at a considerably

higher rate than do typical carcinoid tumors. Carcinoid syndrome has been reported in

association with very large bronchopulmonary carcinoid tumors or in the presence of

metastatic disease. It is noted much less frequently in association with carcinoids of

pulmonary origin than those originating within the gastrointestinal tract. Endocrine

syndromes found in association with small cell carcinoma of the lung are found less

commonly with carcinoid tumors of the lung; however, some endocrine abnormalities have

beenattributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the Gi tract may display an aggressive biology similar to that of

adenocarcinomas,particularly when they are located in the colton, stomach, and small

intestine, see é.g. Modlin IM et al, Gastroenterclogy 2005; 128:1717-1751. For small-

intestinal carcinoids, which are the most frequent cause of carcinoid syndrome dueto

metastatic diseasein theliver, the incidence of metastasis increases proportionally with the

size of the primary tumor (Tomassetti et al 2001, ibidem).

The incidence and survival data available suggest that clinical trials of new anticancer agents

in patients with midgut carcinoid tumors may provide the opportunity te address an unmet

medical need in a growing segment of the population of patients with carcinoids.

Carcinoid syndrome is caused by hypersecretion of numerous hormone products by the

tumorcells, including kinins, prostaglandins, substance P, gastrin, corticotrophin and

chromogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973;137:637-644). Various

endocrine or neuroendocrine syndromes canbeinitial clinical manifestations of either typical

or atypical pulmonary carcinoid tumors. Carcinoid syndrome, hypercortisclism and Cushing

syndrome, inappropriate secretion of ADH, increased pigmentation secondary tc excess

MSH, and ectopic insulin production resulting in hypoglycemia are some of the

endocrinopathies that can be produced by a pulmonary carcinoid tumorin a patient who is

otherwise asymptomatic.

The most commen symptoms are hemoptysis, cough, recurrent pulmonary infection, fever,

chest discomfort and chest pain, unilateral wheezing, and shortness of breath, flushing and
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diarrhea. Paraneoplastic syndromes are rare and include carcinoid syndrome, Cushing's

syndrome, and ectopic growth hormone-releasing hormonesecretion.

Otherless frequent symptomsinclude cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MBet al, Eur Heart J 1995; 16:263-268) which may result in valvular

regurgitation (valvular heart disease), with varying degrees of heart failure in patients with

cardiac manifestations. Wheezing or asthma-like symptoms, pellagra-like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension are also seen

in a numberof patients. Patients with pulmonary carcinoid often show symptomslike

recurrent pneumonia, cough, hemoptysis or chest pain. The majority of pulmonary carcinoid

tumorsare in the perihilar area. Ectopic secretion of corticotropin from pulmonary carcinoid

tumors may also account for Cushing's syndrome. Earty in the course, symptomsare usually

episodic and may be provoked by stress, catecholamines, and ingestion of food or alcohol.

During acute paroxysms, systolic blood pressure typically falls 20 to 30 mmHg. Endocardial

fibrosis can cause valvular heart disease, usually affecting the proximal side of the tricuspid

and pulmonary valves andleading to tricuspid insufficiency and secondary right-sided heart
failure.

A recent review of chemotherapeutic treatment of carcinoids reports that the sensitivity of

these tumors to various cytotoxic drugs is low, and combination does not increase their

effectiveness. Based on their review of various combination therapies, including

dacarbazine/fluorouracil or 5-fluorouracil/ epirubicin, the authors conclude that that they are

unable to recommend a specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the GI tract (Arnold R, Rinke A et al, Clinical

Gastroenterology 2005; 19(4):649-656). The apparentrefractoriness of such tumors to

currently available therapies points to an unmet medical needfor treatment in this patient

population.

As part of the endocrine system that regulates hormones,the pituitary gland controls many

of the cther glands through secretion. Our "master gland," the pituitary makes some

hormones, but also acts as an intermediary between the brain and other endocrine glands.

Our hormones andthe pituitary gland accomplish many homeostatic and specialized

functions, like bone growth and uterine contractions.

Neurons carry messages regarding the production of hormones betweenthe pituitary gland

and the hypothalamus. Both are located at the base of the brain, nestled in a rounded part of

bone,carefully protected. They are connected by a bunch of neurons called the
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infundibulum. Together, they work to regulate all the hormonesthatcirculate in the

bloodstream, controlling things like growth and hair pigmentation. Hormones are the long-

distance messangers that can inform cells when to become active or stay dormant. The

pituitary gland controls the thyroid, adrenal glands, ovaries and testes, even thoughit’s only

the size of a pea.

There are different parts of the pituitary gland that have selective functions. The posterior

lobe, called the neurohypophysis, releases the hormones vasopressin and oxytocin, but

doesn't produce them. Vasopressin is an anti-diuretic that controls how the kidneys absorb

water. Oxytocin is a special hormoneonly present during childbirth to speed contractions.

The anterior tobe of the pituitary gland is called the adenohypophysis.It produces a variety

of hormones, such as prolactin that stimulates lactation in women. Melanocyte spurs the

body to produce melanin for skin and hair pigmentation. Follicle-stimulating hormone

indicates where and when hair should grow during development. The very important growth

hormone controls bone growth to determine height, especially active during adolescence.

Hormonescontrol glands as well. The thyroid reacts to thyrotropin, the adrenal glands are

stimulated by adrenocorticotropin, and the sex glands are affected by luteinizing hormone.

The pituitary gland is responsible for many stages and aspects of our maturation.

Pituitary tumors are in general noncancerous (benign), comprising only 10 percent of brain

tumors. However, because of the location of the pituitary gland, at the base of the skull, a

pituitary tumor grows upward. And, eventually, manypituitary tumors press against the optic

nerves, causing vision problems. Symptoms vary depending upon what type of tumoris

growing and whatarea of the pituitary gland is affected. Pituitary tumors can cause

symptoms that are caused by excess production of pituitary hormones and symptoms

caused by reduced production of pituitary hormones. Other symptoms may be due to the

proximity of these tumorsto local brain structures, such as the optic nerves leading to loss of

vision. Each individual also experiences symptomsdifferently, and the symptoms many

resemble other conditions or medical problems. Always consult your physician for a

diagnosis.

The most commontype of pituitary tumor is called a clinically nonfunctioning tumor, because

patients do not have the classic pituitary syndromes from excess hormones, such asin

acromegaly. These types of tumors may be detected during an evaluation of an

incidental problem. A clinically nonfunctioning tumor may cause hypopituitarism, or an

underactive pituitary gland, which mayleadto failure of Sexual function, reduced sperm

production, and cessation of a woman's menstrual period, along with fatique.
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Another commonpituitary tumoris called a prolactinoma, a benign tumor that produces the

prolactin hormone. Prolactin stimulates breast milk production after childbirth. Women with a

prolactinoma may have reduced or absent menstrual cycles along with breast milk

production.

An uncommenpituitary tumor causes excess growth hormone production (a hormone

necessary for normal childhood growth) resulting in acromegaly. In adults, such tumors lead

to excessive somatic growth and multiple systemic, medical consequences. Another

uncommonpituitary tumor results in Cushing's disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommoninherited disease.

Individuais who inherit the gene for MEN 1 have an increased chance of developing

overactivity and enlargementof certain endocrine glands. The endocrine glands most

commonly affected by MEN 1 are the parathyroid, pancreas, and pituitary glands. Almost

everyone whoinherits MEN 1 develops overactivity of the parathyroid glands

(hyperparathyroidism) at some stagein their life. The other endocrine glands become

overactive less frequently, however, people who inherit MEN 1 will usually develop

overactivity in more than one endocrine gland. Overactivity in different endocrine glands may

occur simultaneously or at separate times during a personslife. MEN 1 can lead to

overactivity and enlargementof the three endocrine glandslisted above (the endocrine

glands which start with the letter “"P"). People whoinherit the gene for MEN 1 are

predisposed to developing an overactivity in hormone production from the parathyrcid

glands,pituitary gland and pancreas (thetas why physicians will measure hormonesin the

blood to check for overproduction of each specific hormone). Increased hormoneproduction

is usually associated with enlargement of these glands. Endocrine gland enlargement and

hormone overproduction does not usually occur in all areas of an endocrine gland at the

samepoint in time. Some parts of overactive endocrine glands grow more rapidly than

others, and produce more hermonethan other parts of the same gland. The parts of an

endocrine gland which grow most rapidly become “lumpy”. These lumps are usually benign.

Benign lumps in endocrine glands are known as adenomas.

Adenomasare benign (not cancerous), and do not spread to other parts of the body.

Pituitary adenomas(pituitary tumors, nervous system tumor) can lead to nerve damage,

growth disturbances, and changesin hormonal balance. Symptomsof pituitary adenomas

can vary considerably, largely depending on whether or not the tumor is secreting one or
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more of a variety of hormones. Evenif the tumor is not producing any hormones,its location

at the base of the brain can cause significant symptoms. Symptoms may @.g. include double

or blurred vision, loss of peripheral vision, sudden blindness, headache, dizziness, loss of

consciousness, nausea, weakness, unexplained weight changes, amenorrhea, erectile

dysfunction in men, decreased sexual desire, especially in men, growth of skull, hands, and

feet , deepening of vaice, changesin facial appearance (due to changesin facial bones),

wider spacing of teeth, joint pain, increased sweating, purple stretch marks on the abdomen,

increasedhair growth, fat deposits where the neck meets the spine, moodiness or

depression, easy bruising, palpitations (rapid or irregular heartbeat), tremor, increased

appetite, feeling warm orhot, difficulty falling asleep, anxiousness, frequent bowel

movements, lump in the front of the neck (enlarged thyroid).

It was now surprisingly found that mTORinhibitors may be used for the treatment of such

special type of tumors.

In accordance with the particular findings the present invention provides:

1.1 A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTORinhibitor.

1.2 A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.3 A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of an

mTOR inhibitor.

1.4 A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTORinhibitor.

1.5 A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a
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therapeutically effective amount of an mTOR inhibitor.

Endocrine tumors include neuroendocrine tumors, such as described above, e.g. including

pancreatic neuroendocrine and pulmonary tumors. Carcincid tumors are neuroendocrine

tumors and include carcinoid tumors such as described above,e.g. including carcinoid

tumors arising from the foregut, é¢.g., bronchial or gastric carcinoid; midgut, e.g., smail

intestine or appendiceal carcinoid tumors; or hindgut, e.g. rectal carcinoid tumors; such as

carcinoid tumors of the GI tract, e.g. including advanced low grade neuroendicrine

carcinoma (LGNET). Symptoms of carcinoid cancer include e.g. a carcinoid syndrom.

Tumors of the endocrine system also include pituitary tumors.

Where hereinbefore and subsequentiy a tumor, a tumer disease, a carcinoma or a canceris

mentioned, also metastasis in the original organ or tissue and/or in any otherlocation are

implied alternatively or in addition, whatever the location of the tumor and/or metastasisis.

In a Series of further specific or alternative embodiments, the present invention also provides

1.6 A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an mTOR

inhibitor.

1.7 A method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTORinhibitor.

1.8 A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.9 A method as indicated under 1.1 to 1.8, wherein an mTROinihibor ts rapamycin, 40-O-

(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-

pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyi)-2-methyipropanoate]-

rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a compound disclosed underthe

name TAFA-93 or biolimus;
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such as 40-O-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-decxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-

2- ynyloxy-32 (S orR)-dinydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-0-(2-hydroxyethyb-rapamycin (herein also designated as "compound A").

1.10 A method as indicated uncer 1.1 to 1.9, wherein the mTORinhibitor is administered

intermittently.

In a preferred aspect the present invention provides a method of 1.1 to 1.10 for treating

neuroencocrine tumors.

In another preferred aspect the present invention a method of 1.1 to 1.10 for treating

carcinoid tumors.

In another preferred aspect the present invention a method of 1.1 to 1.10 for treating

pituitary tumors.

In a series of further specific or alternative embodiments, the present invention also

provides:

2.1 An mTOR inhibitor for use in any method as defined under 1.1 to 1.10 above.

3.1 An mTOR inhibtor for use in the preparation of a pharmaceutical composition for use in

any method as defined under 1.1 to 1.10 above.

4.1 A pharmaceutical combination, e.g. composition, for use in any method as defined under

1.1 to 1.10 above comprising an mTROinhibitor together with one or more pharmaceutically

acceptable diluents or carriers therefor.

5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1 toe 1.10

comprising

a} a first agent which is an mTORinhibitor and

b) a second drug substance as a co-agent which is a chemotherapeutic agent, e. g. as

defined hereinafter.

West-Ward Pharm.
Exhibit 1002

Page 276



West-Ward Pharm. 
Exhibit 1002 

Page 277

10

15

20

25

30

Case TX/4-34678P5/NFI 8102

-12-

6. Any method as defined above comprising co-administration, e. g. concomitantly or in

sequence, of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent, e. g. as indicated

hereinafter.

By the term”chemotherapeutic agent” is meant especially any chemotherapeutic agent other

than an mTORinhibitor.

Such chemotherapeutic agents include e.g.

ispinesib, oxaliplatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozolidine,

daunorubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chlorambucil, melphalan, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine

(CA), 5-fluorouracil(5-FU), floxuridine (5-FUdR), methotrexate (MTX), colchicine, vincristine,

vinblastine, etoposide, teniposide, cisplatin, diethylstilbestrol (DES), tipifarnib, bortezomib

and drugs such as disclosed as "chemotherpeutic agents” in WO02066019, e.g. on pages 5

and 6 underi) to x), in more detail on pages 6 to 11, and include agents which are active in

the treatment of carcinoid cancer, such as

- somastatin, e.g. octreotide, and a somatostatin analogue, e.g. including such as disclosed

and referred to in WO9747317, preferably octreotide, e.g. sold uncer the trade name

Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold

under the trade name Sansar® or Dorised®,lanreotide, e.g. sold under the trade name

Somatuline LA&® or Somatuline Autogela®, SOM230:;

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant

growth hormone),

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor

that has a spectrum of activity that includes not only PDGFRand C-kit, but also the VEGF

receptor),

- topoisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin

(Adriamycin®, including liposomal formulation, e.g. CAELYX®), daunorubicin, epirubicin,

idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the
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podophillotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the

form asit is marketed, e.g. under the trademark ETOPOPHOS®

- 5-Fluorouracil,

-alkylating agents, such as dacarbazine,

5 - streptozotocin.

W002066019 is introduced herein by reference, specifically regarding the "second drug

substance"indication therein.

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR

10 inhibitors, e.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTORinhibitors, e.g. to result in

beneficial effects, e.g. include

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;

15 - corticosteroids; cyclophosphamide; azathioprene; leflunomide; mizoribine;

- mycophenalic acid or salt; mycophenolate mofetil;

- 15-deoxyspergualine or an immunosuppressive homologue, analogue orderivative thereof,

~ mediators, e.g. inhibitors, of bcr-abl tyrosine kinase activity;

~ mediators, e.g. inhibitors, of c-kit receptor tyrosine kinaseactivity;

20 ~=- mediators, e.g. inhibitors, of PDGF receptor tyrosine kinase activity, e.g. Gleevec (imatinib);

- mediators, e.g. inhibitors, of p38 MAP kinase activity,

- mediators, e.g. inhibitors, of VEGF receptor tyrosine kinase activity,

~ mediators, e.g. inhibitors, of PKC activity, e.g. as disclosed in WO0238561 or WO0382859,

e.g. the compound of Example 56 or 70;

25 -mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzyl-3,4-dihydroxy-benzylidene-

cyanoacetamide a-cyano-(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490),

prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl}-amino-6,7-dimethoxyquinazoline]

(WHI-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] (WHI-

P154), [4-(3',5'-dibromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline}] VWHI-P97,

30 KRX-211, 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2 ,3-d)pyrimidin-4-yl)-amino]-piperidin-

1-yl}-3-oxo-propionitrile, in free form or in a pharmaceutically acceptable salt form, e.g.

mono-citrate (also called CP-690,550), or a compound as disclosed in WO2004052359 or

W0O2005066156;
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- mediators, e.g. agonists or modulators of S1P receptor activity, e.g. FTY720 optionally

phosphorylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-

chlorophenyllethyl-1,3-propanediol optionally phosphorylated or 1-{4-[1-(4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid orits

pharmaceutically acceptable salts;

- immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte

receptors, e.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.

LEA2SY;

- mediators, e.g. inhibitors of adhesion molecule activities, e.g. LFA-1 antagonists, ICAM-1

or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists,

- mediators, e.g. antagonists of CCR@ acitiviy,

- mediators, e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine: €.g

mesalazine in combination with heparin;

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to

TNF-alpha,e.g. infliximab (Remicade®),

- hitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-denating drugs (CINOD);

- phospordiesterase, e.g. mediators, e.g. inhibitors of PDE4Bactivity,

- mediators, e.g. inhibitors, of caspase activity,

- ‘multi-functional anti-inflammatory' drugs (MFAIDs), e.g. cytosolic phoshpholipase A2

(cPLAZ2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to

glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins,tetracyclines, sulfonamides,

such as sulfadiazine, sulfisoxazole; sulfones, such as dapsone; pleuromutilins,

fluoroquinolones, e.g. metronidazole, quinolones such as ciprofloxacin; levofloxacin;

probiotics and commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;
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- antiviral drugs, such asribivirin, vidarabine, acyclovir, ganciclovir, zanamivir, oseltarnivir

phosphate, famciclovir, atazanavir, amantadine, didanosine, efavirenz, foscarnet, indinavir,

lamivudine, nelfinavir, ritonavir, saquinavir, stavudine, valacyclovir, vaiganciclovir,

zidovudine:.

- antidiarrheal agents, e.g. including diphenoxylate, loperamide, codeine.

Preferably a chemcotherpeutic agent is octreotide, sold under the trade name Sandostatin®

or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.

composition, comprising as a first agent an mTORinhibitor and as a second agent 5-

Fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a

spectrum of activity that includes PDGFR, C-kit, and the VEGF receptor, e.g. SU011248,

growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are useful in the treatment of

symptoms associated with carciniod tumors, such as carcinoid associated diarrhea(e.g.

cyproheptadine), carcinoid associated wheezing (e.g. bronchodilators), carcinoid associated

heart failure (e.g. diuretics, serotonine inhibitors).

Pharmaceutical combinations include fixed combinations, in which two or more

pharmaceutically active agents are in the same formulation; kits, in which two or more

pharmaceutically active agents in separate formulations are sold in the same package, e.g.

with instruction for co-administration; and free combinations in which the pharmaceutically

active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.

In each case wherecitations of patent applications or scientific publications are given, the

subject-matter relating to the compounds is hereby incorporated into the present application

by reference, e.g. comprised are likewise the pharmaceutical acceptable salts thereof, the

corresponding racemates, diasterecisomers, enantiomers, tautomers as well as the

corresponding crystal modifications of above disclosed compounds where present, e. g.

solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as
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active ingredients in the combinations of the invention may be prepared and administered as

described in the cited documents orin the product description, respectively. Also within the

scope ofthis invention is the combination of more than two separate active ingredients as

set forth above,i. e. a pharmaceutical combination within the scope of this invention could

include three active ingredients or more. Further both the first agent and the co-agent are

not the identical ingredient.

Utility of the mTORinhibitors in treating endocrine tumors as hereinabove specified, may be

demonstratedin vitro, in animal test methods as well as in clinic, for example in accordance

with the methods hereinafter described.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the CompoundA resistant A549 line(ICsp in low nM range) versus the

comparative CompoundAresistant KB-31 andHCT116 iines (ICs, in the, micromolar range),

is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.

Subseguenily, a two-fold dilution series of each compound (an mTORinhibitor other than

Compound A or a known chemotherapeutic agent) is made in separate tubes(starting at 8 x

the ICso of each compound) either alone or in paired combinations, and the dilutions are

addedto the wells.

The ceiis are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amountof bound dye (proportional to the numberof surviving cells that bind the dye)

determined. ICgo$ are subsequently determined using the Calcusyn program, which provides

a measure of the interaction, namely the so-called non-exclusive combination index (Cl),

where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =

synergy. In this assay, mTOR inhibitors, e.g. the compound A, show interesting

antiproliferative activity in combination with another chemotherapeutic agent, e.g. such as

defined above, e.g. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 cell viability and cell

death whenit is used in combination with a second drug, such as octreotide.

B. In vitro assay
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The phosphorylation status of downstream markers S6 (the inhibition of S6K1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTORinhibitor,

e.g. in the p7OS6 kinase 1 (S6K1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A whichis inter alia

hypersecreted in carcionoid cells, see e.g. Davis et al, Gynecology & Obstetrics

1973,137:637-644,

C. Clinical Trial

27 patients (16 carcinoid, 11 islet cells} are tretaed with Sandostatin LAR® 30mg, and

compound A, 5 mg, daily . Response evaiuation is performed every 12 weeks. Study
duration: 6 months.

In that study practically total inhibition of S6K1 activity and a reduction of more of 50% of

chromogranin A ts observed.

Also synergistic effects of the combination are obtained.

Furtherclinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg

weekly) in monotherapy, and in combination therapy together with, e.g. 30 mg, of

Sandostatin LAR® daily are investigated, e.g.

A randomized, double-blind, placebo controlied study of compound A in 420 patients who

are receiving therapy with Sandostatin LAR® for advanced midgut carcinoid tumors. Patients

continue baseline Sandostatin LAR® therapy and are randomized to receive Compound A

10 mg/day or placebo. Primary endpoint is progression free survival (PFS). Secondary

endpoints include overall survival, carcinoid-associated symptoms of flushing and diarrhea,

pharmakinetics and pharmadynamics.For efficacy assessment progression and response

are assessed per RECISTcriteria. Due to the nature of neuroendocrine tumors,ail patients

must have triphasic CT scans or MRI. Scans are repeated every two months. Aim:

Compound A in combination with Sandostatin LAR® for treatment of advanced progressing

midgut tumor (carcinoid tumor).

A single-arm placebo controlled study of Compound A 10 mg/dayin 100 patients with

measurable advanced (metastatic or unresentable) pancreatic neuroendcrine tumors (islet

cell tumor) after failure of cytotxic chemotherapy as a monotherapy. Primary goalis to

determine the responserate. A cohort of 44 patients receiving chronic treatment with
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Sandostain LAR® for secretory pancreatic tumors are also be treated with Compound A, 10

mg a day, in addtion to Sandostatin LAR®.
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Patent claims

1. A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTORinhibitor.

A methodforinhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

A methodfor inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of

an mTORinhibitor.

A methedfor treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ta subject in need thereof a therapeutically

effective amount of an MTORinhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need

thereof a therapeutically effective amount of an mTORinhibitor.

A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in néed thereof a therapeutically effective amount of an

mTOR inhibitor.

A methodfor inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTORinhibitor.

A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to

a subject in need thereof a therapeutical effective amount of an mTORinhibitor.

A method of any one of claims 1 to 8, wherein an mTROinihibor is rapamycin, 40-0-(2-

hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-

methylpropancatel]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a

compound disclosed under the name TAFA-93 or biolimus.

A method of claim 9 wherein an mTROinihibor is 40-O0-(2-hydroxyethyl)-rapamycin, 32-

deoxcrapamycin32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-

ynyloxy-32 (S or R) ~dihydro-rapamycin or 16-pent-2- ynyloxy-32 (S orR)}-dihydro-40-0-

(2-hydroxyethyl)-rapamycin.

A method of any one of claims 9 or 10, wherein an mTROinihiboris 40-O-(2-

hydroxyethy)-rapamycin.

A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered

intermittently.

A method of any one of claims 1 to 12 for treating neurcendocrine tumors.

A method of any one of claims 1 to 12 for treating carcinoid tumors.

An mTORinhibitor for use in a method of any one of claims 1 to 12.

An mTORinhibtor for use in the preparation of a pharmaceutical composition for use in

a methodof any one of claims 1 to 15.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,.

comprising an mTROinhibitor together with one or more pharmaceutically acceptable

diluents or carriers therefor.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,

comprising

a) a first agent which is an mTORinhibitor and

b) a second drug substance as a co-agent which is a chemotherapeutic agent.
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19. A method of any one of claims 1 to 15. comprising co-administration, concomitantly or in

sequence,of a therapeutically effective amount an mTORinhibitor and a second drug

subsiance, said second drug substance being a chemotherapeutic agent.

20. A methodof claim 19, wherein the mTORinhibitor is 40-O-(hydroxyethyl)rapamycin and

the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical combination, comprising as a first agent an mTORinhibitor and as a

second agent 5-fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase

inhibitor that has a spectrum of activity that includes PDGFR,C-kit, and the VEGF

receptor, e.g. SU011248, growth Hormone—Receptor Antagonists, such as

pegvisomant, filgrastim or pegfilgrastim, or interferon alpha.

SC/10-May-06
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A methodfor treating endocrine tumors by adminstration of an mTOR inhibitor, optionally in

combination with another drug.
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Organic Compounds

The presentinvention relates to organic compounds, morespecifically to a new use of
mTORinhibitors.

An mTORinhibitor is a compound whichtargets intracellular mTOR ("mammalian Targetof

rapamycin"). mTORis a family member of phosphatidylinositol 3-kinase(P 13-kinase) related

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathwayvia

a complexwith its intracellular receptor FKBP12 (FK506-binding protein 12). mTOR

modulates translation of specific mRNAs via the regulation of the phosphorylation state of

several different translation proteins, mainly 4E-PB1, P70S6K (p70S6kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by

Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin,e. g.

rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of
formula |

 
wherein

R; is CH; or C3.,alkynyl,

R2 is H,-CHz-CH2-OH, 3-hydroxy-2-(hydroxymethy!)-2-methyl-propanoyl or tetrazoly!, and

X% is = O, (H, H) or (H, OH), provided that R; is other than H when X is =O and R,is CHa, or

a prodrug thereof when Rz is-CH2-CH,-OH,e. g. a physiologically hydrolysable ether thereof,

for instance -CH2-CH,-O-(C,.g)alkyl.
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Representative examples of compoundsof formula | include e. g. 32-deoxorapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-

32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-

hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-

rapamycin(also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, ¢. g. as disclosed in WO9802441, WO0114387 and

W00364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compoundsdisclosed

under the name TAFA-93 and biclimus.

A preferred compound is e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Exampte 8 in

W09409010 (referred hereinafter as CompoundA), or 32-deoxorapamycin or 16-pent-2-

ynyloxy-32 (S) -dihydro- rapamycin as disclosed in WO9641807, or a compound as

disclosed in WO9516691.

Further exampies of other mTORinhibitors are e.g. disclosed in WO2004101583,

WO9205179, WO9402136, WO9402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCI779)

and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs,e. g. as disclosed in WO9802441, WO0114387 and WO0364383,

such as AP23573, AP23464, AP23675 or AP23841 and/or

compoundsdisclosed under the name TAFA-93orbiolimus.

mTORinhibitors, on the basis of observed activity, have been found to be useful e. g. as

immunosuppressant, e. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.
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Endocrine, e.g. neuroendocrine tumors, are found in the endocrine system

Carcinoid tumors, are a special type of tumor, generally classified as carcinoid tumors or

endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the

neuroendocrine cell system. in the intestinal tract, these tumors develop deepin the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.

This results in the formation of small firm nodules, which bulge into the intestinal lumen.

Pancreatic neuroendocrine tumors (islet cell tumors}, which were formerly classified as

APUDomas(tumors of the amine precursor uptake and decarboxylation system), comprise

less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.

Pancreatic NETs canarise either in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both

pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.

The hormonessecreted by pancreatic NETs depend uponthe cell of origin and are

physiologically involved in a network of autocrine, paracrine, endocrine and neurotransmitter

communication. While hormone secretion is not observed in all cases of pancreatic NET, the

apparently “nonfunctioning” {i.e., non-secreting) pancreatic NETs tend to be more

aggressive and present with symptoms of tumor bulk (see e.g. Barakat et al, Endocrine-

related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl 2):S95-S99).

All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic

potential. Most are overtly malignant at the time of diagnosis, and 60% or more present with

liver metastases. The most common cause of death from pancreatic NET is hepatic failure

(Warner RRP, Gastroenterology 2005; 128: 1668-16842005)}.

In a recent review, the 5-year survival rate in a series of 83 consecutive patients with

pancreatic NETs has been reported to be 55.3% which points to an unmet medical need for

continued treatment in patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors have historically been classifted, according to their point of origin in

embryonic development, as arising from the foregut {e.g., bronchial or gastric carcinoid),

midgut (e.g., small intestine or appendiceal carcinoid}, or hindgut (e.g., rectal carcinoid), see

e.g. Kulke M., Cancer Treatment Reviews 2003;29:363-370.

Primary foregut tumors are confined to the thymus, lung, stomach, and duodenum.
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Midgut carcinoids are located in the distal iteum, cecum, and proximal colon. One interesting

subsetof this group is appendiceal carcinoids, which are often benign and rarely give rise to

metastatic disease. The midgut carcinoids dominate the malignant carcinoid tumors,

particularly when the carcinoid syndromeis present.

The hindgut tumors are primarily located in the distal colon and rectum.

Data suggestthat the incidence of pulmonary and gastric carcinoid has increased in the past
two decades.

According to histopathologic criteria, carcinoids can be divided into typical (TC) and atypical

(AC) carcinoids. Carcinoids can be placed in a spectrum of neuroendocrine tumors, ranging

from low-grade malignant TC to intermediate AC to high-grade large-cell neuroendocrine

carcinoma and small-cell lung carcinoma.

Carcinoid lung tumors é.g. include neuroendocrine carcinoma, Kulchitsky cell carcinoma

(KCC), bronchial carcinoid tumors, bronchial adenomas,typical carcinoids, atypical

carcinoids, carcinoid syndrome, small-cell carcinomas, Kulchitsky cells, argentaffin celts,

pulmonary carcinoids, neuroendocrine lung tumors, (primary) pulmonary neoplasms,

bronchopulmonary carcinoid tumors, lung neoplasms, lung cancers, pulmonary cancers,
intrabronchial mass.

Bronchial carcinoid tumors mayoriginate from the neurosecretory cells of bronchial mucosa

and were previously classified as bronchial adenomas. Bronchial carcinoids are now classed

as low-grade malignant neoplasms because of their potential to cause local invasion, their

tendency for local recurrence, and their occasional metastases to extrathoracic sites.

Bronchial carcinoids belong to a group of neuroendocrine tumors, which cover a range of

tumors ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,

or possibly large cell neuroendocrine tumors at the other end. They demonstrate a wide

range of clinical and biologic behaviors, including the potential to synthesize and secrete

peptide hormones and neurcamines, particularly adrenocorticotropic hormone (ACTH),

serotonin, somatostatin, and bradykinin.

Bronchial carcinoid tumors may arise from Kulchitsky cells (argentaffin cells) within the

bronchial mucosa. The predominantdistribution of cells are believed to occur at the

bifurcation of the lobar bronchi. These cells are neurosecretory cells, which belong to the

amine precursor uptake and decarboxylation (APUD) system. They have the capacity to

synthesize serotonin (5-hydroxytryptamine), 5-hydroxytryptophan, ACTH, norepinephrine,

bombesin, calcitonin, antidiuretic hormone (ADH), and bradykinin.
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Large-cell neuroendocrine carcinoma of the lung is a newly recognized clinicopathologic

entity, which is distinct from small-cell carcinoma and has a poor prognosis.

Typical carcinoid tumors of the lung represent the most well differentiated and least

biologically aggressive type of pulmonary neuroendocrine tumor. These tumors

characteristically grow slowly and tend to metastasize infrequently. Atypical carcinoid tumors

have a more aggressive histologic and clinical picture. They metastasize at a considerably

higher rate than do typical carcinoid tumors. Carcinoid syndrome has been reported in

association with very large bronchopulmonary carcinoid tumors orin the presence of

metastatic disease. It is noted muchless frequently in association with carcinoids of

pulmonary origin than those originating within the gastrointestinal tract. Endocrine

syndromesfoundin association with small cell carcinoma of the lung are found less

commonly with carcinoid tumors of the lung; however, some endocrine abnormalities have

been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumorsof the Gl tract may display an aggressive biology similar to that of

adenocarcinomas, particularly when they are located in the colon, stomach, and small

intestine, see e.g. Modlin IM et al, Gastroenterclogy 2005:128:1717-1751. For small-

intestinal carcinoids, which are the most frequent cause of carcinoid syndrome due to

metastatic diseasein the liver, the incidence of metastasis increases proportionally with the

size of the primary tumor (Tomassetti et al 2001, ibidem).

The incidence and survival data available suggestthat clinical trials of new anticancer agents

in patients with midgut carcinoid tumors may provide the opportunity to address an unmet

medical need in a growing segmentof the population of patients with carcinoids.

Carcinoid syndromeis caused by hypersecretion of numerous hormone products by the

tumorcells, including kinins, prostaglandins, substance P, gastrin, corticetrophin and

chromogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973;137:637-644). Various

endocrine or neuroendocrine syndromescanbeinitial clinical manifestations of either typical

or atypical pulmonary carcinoid tumors. Carcinoid syndrome, hypercortisolism and Cushing

syndrome, inappropriate secretion of ADH, increased pigmentation secondary to excess

MSH,and ectopic insulin production resulting in hypoglycemia are some ofthe

endocrinopathies that can be produced by a pulmonary carcinoid tumorin a patient who is

otherwise asymptomatic.

The most common symptoms are hemoptysis, cough, recurrent pulmonary infection, fever,

chest discomfort and chest pain, unilateral wheezing, and shortness of breath,flushing and
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diarrhea. Paraneoplastic syndromes are rare and include carcinoid syndrome, Cushing's

syndrome, and ectopic growth hormone-releasing hormone secretion.

Otherless frequent symptoms include cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MBet al, Eur Heart J 1995;16:263-268) which may result in valvular

regurgitation (valvular heart disease), with varying degrees of heart failure in patients with

cardiac manifestations. Wheezing or asthma-like symptoms, pellagra-like skin lesions with

hyperkeratosis, abdaminalpain, telangiectasias and paroxysmal hypotension are also seen

in a numberof patients. Patients with pulmonary carcinoid often show symptomslike

recurrent pneumonia, cough, hemoptysis or chest pain. The majority of pulmonary carcinoid

tumorsare in the perihilar area. Ectopic secretion of corticotropin from pulmonary carcinoid

tumors mayalso account for Cushing's syndrome. Earfy in the course, symptoms are usually

episodic and may be provoked bystress, catecholamines, and ingestion of food or alcohol.

During acute paroxysms, systolic blood pressure typically falls 20 te 30 mmHg. Endocardial

fibrosis can cause valvular heart disease, usually affecting the proximal side of the tricuspid

and pulmonary valves and leading to tricuspid insufficiency and secondary right-sided heart
failure.

A recent review of chemotherapeutic treatment of carcinoids reports that the sensitivity of

these tumors to various cytotoxic drugs is low, and combination does not increasetheir

effectiveness. Based on their review of various combination therapies, including

dacarbazine/filuorouracil or 5-fluorouracil/ epirubicin, the authors conclude that that they are

unable to recommend a specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the GI tract (Arnold R, Rinke A et al, Clinical

Gastroenterology 2005; 19(4):649-656}. The apparentrefractoriness of such tumors to

currently available therapies points to an unmet medical need for treatmentin this patient

population.

Aspart of the endocrine system that regulates hormones,the pituitary gland controls many

of the other glands through secretion. Our "master gland," the pituitary makes some

hormones, but also acts as an intermediary betweenthe brain and other endocrine glands.

Our hormones and the pituitary gland accomplish many homeostatic and specialized

functions, like bone growth and uterine contractions.

Neurons carry messages regarding the production of hormones betweenthepituitary gland

and the hypothalamus.Both are located at the base of the brain, nestled in a rounded part of

bone, carefully protected. They are connected by a bunch of neurons called the
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infundibulum. Together, they work to regulate all the hormonesthat circulate in the

bloodstream, controlling things like growth and hair pigmentation. Hormonesare the long-

distance messangersthat can inform cells when to becomeactive or stay dormant. The

pituitary gland controls the thyroid, adrenal glands, ovaries and testes, even though it’s only
the size of a pea.

There are different parts of the pituitary gland that have selective functions. The posterior

lobe, called the neurohypophysis, releases the hormones vasopressin and oxytocin, but

doesn't produce them. Vasopressinis an anti-diuretic that controls how the kidneys absorb

water. Oxytocin is a special hormone only present during childbirth to speed contractions.

The anterior lobe of the pituitary gland is called the adenohypophysis. It produces a variety

of hormones,suchasprolactin that stimulates lactation in women. Melanocyte spurs the

body toproduce melanin for skin and hair pigmentation. Follicle-stimulating hormone

indicates where and whenhair should grow during development. The very important growth

hormone controls bone growth to determine height, especially active during adolescence.

Hormonescontrol glands as well. The thyroid reacts to thyrotropin, the adrenal glands are

stimulated by adrenocorticotropin, and the sex glands are affected by luteinizing hormone.

The pituitary gland is responsible for many stages and aspects of our maturation.

Pituitary tumors are in general noncancerous (benign), comprising only 10 percentof brain

tumors. However, because of the location of the pituitary gland, at the base of the skull, a

pituitary tumor grows upward. And, eventually, many pituitary tumors press against the optic

nerves, causing vision problems. Symptoms vary depending upon what type of tumoris

growing and what area ofthe pituitary gland is affected. Pituitary tumors can cause

symptomsthat are caused by excess production of pituitary hormones and symptoms

caused by reduced production of pituitary hormones. Other symptoms may be due to the

proximity of these tumors to local brain structures, such as the optic nerves leading to loss of

vision. Eachindividual also experiences symptomsdifferently, and the symptoms many

resemble other conditions or medical problems. Always consult your physician for a

diagnosis.

The most commontypeof pituitary tumoris called a clinically nonfunctioning tumor, because

patients do not havetheclassic pituitary syndromes from excess hormones, such asin

acromegaly. These types of tumors may be detected during an evaluation of an

incidental problem.Aclinically nonfunctioning tumor may cause hypopituitarism, or an

underactive pituitary gland, which maylead to failure of sexual function, reduced sperm

production, and cessation of a woman's menstrual period, along with fatigue.
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Another commonpituitary tumoris called a prolactinoma, a benign tumor that produces the

prolactin hormone. Prolactin stimulates breast milk production after childbirth. Women with a

prolactinoma may have reduced or absent menstrual cycles along with breast milk

production.

An uncommonpituitary tumor causes excess growth hormone production (a hormone

necessary for normal childhood growth) resulting in acromegaly. In adults, such tumors lead

to excessive somatic growth and multiple systemic, medical consequences. Another

uncommonpituitary tumor results in Cushing's disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommoninherited disease.

individuals who inherit the gene for MEN 1 have an increased chance of developing

overactivity and enlargementof certain endocrine glands. The endocrine glands most

commonly affected by MEN 1 are the parathyroid, pancreas, and pituitary glands. Almost

everyone who inherits MEN 1 develops overactivity of the parathyroid glands

(hyperparathyroidism) at some stagein theirlife. The other endocrine glands become

overactive less frequently, however, people who inherit MEN 1 will usually develop

overactivity in more than one endocrine gland. Overactivity in different endocrine glands may

eccur simultaneously or at separate times during a personslife. MEN 1 can lead to

overactivity and enlargementof the three endocrine glands listed above (the endocrine

glands whichstart with the letter "P"}. People whoinherit the gene for MEN 1 are

predisposed to developing an overactivity in hormone production from the parathyroid

glands, pituitary gland and pancreas (thetas why physicians will measure hormonesin the

blocd to check for overproduction of each specific hormone}. Increased hormone production

is usually associated with enlargementof these glands. Endocrine gland enlargement and

hormone overproduction does not usually occurin all areas of an endocrine gland at the

same pointin time. Some parts of overactive endocrine glands grow more rapidly than

others, and produce more hormonethanotherparts of the same gland. The parts of an

endocrine gland which grow most rapidly become “lumpy”. These lumps are usually benign.

Benign lumps in endocrine glands are known as adenomas.

Adenomasare benign (not cancerous), and do not spread to other parts of the body.

Pituitary adenomas(pituitary tumors, nervous system tumor) can lead to nerve damage,

growth disturbances, and changesin hormonal balance. Symptomsofpituitary adenomas

can vary considerably, largely depending on whetheror not the tumeris secreting one or
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more of a variety of hormones. Evenif the tumoris not producing any hormones,its location

at the baseof the brain can cause significant symptoms. Symptoms may e.g. include double

or biurred vision, loss of peripheral vision, sudden blindness, headache,dizziness, loss of

consciousness, nausea, weakness, unexplained weight changes, amenorrhea, erectile

dysfunction in men, decreased sexual desire, especially in men, growth of skull, hands, and
feet , deepening of voice, changesin facial appearance (due to changesin facial bones),

wider spacing of teeth, joint pain, increased sweating, purple stretch marks on the abdomen,

increased hair growth, fat deposits where the neck meets the spine, moodiness or

depression, easy bruising, palpitations (rapid or irregular heartbeat), tremor, increased

appetite, feeling warm orhot,difficulty falling asleep, anxiousness, frequent bowel

movements, lump in the front of the neck (enlarged thyroid).

It was now surprisingly found that mTORinhibitors may be used for the treatment of such

special type of tumors, e.g. it was found that suppression of the ASK1/JNK pathwayis

responsible for resistancy of cells against endocrine agent treatment and that mTOR

inhibitors, e.g. CompoundA,are abie to restore that pathway.

in accordancewith the particular findings the present invention provides:

1.1 A methodfor treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTORinhibitor.

1.2 A methodforinhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an MTORinhibitor.

1.3 A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of an
mTORinhibitor.

1.4 A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically
effective amount of an mTORinhibitor.

1.5 A method for preventing metastatic spread of endocrine tumors or for preventing or
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inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a

therapeutically effective amount of an mTOR inhibitor.

Endocrine tumors include neuroendocrine tumors, such as described above,e.g. including

Pancreatic neuroendocrine and pulmonary tumors. Carcinoid tumors are neuroendocrine

tumors andinclude carcinoid tumors such as described above, e.g. including carcinoid

tumors arising from the foregut, e.g., bronchial or gastric carcinoid; midgut, e.g., small

intestine or appendiceal carcinoid tumors; or hindgut, e.g. rectal carcinoid tumors; such as

carcinoid tumors of the Gl tract, e.g. including advanced low grade neuroendicrine

carcinoma (LGNET). Symptomsof carcinoid cancer include e.g. a carcinoid syndrom.

Tumors of the endocrine system also include pituitary tumors.

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a canceris

mentioned, also metastasis in the original organ or tissue and/orin any other location are

implied alternatively or in addition, whateverthe location of the tumor and/or metastasisis.

In a series of further specific or alternative embodiments, the present invention also provides

1.6 A methodfor the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an mTOR
inhibitor.

1.7 A method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an MTORinhibitor.

1.8 A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.9 A method fer reducing or avoiding resistance of endocrine cancercells in the treatment

with endocrine agents, comprising treating resistant cells with an effective amount of a

combination of an mTOR inhibitor and an endocrine agent.

An “endocrine agent" e.g. includes an aromataseinhibitor, such as letrozole, or an estrogen

inhibitor, e.g. tamoxifen.
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Resistant cancercells intcude such wherein the ASK/JNK pathwayis blocked at least

partially, or totally.

1.10 A method as indicated under 1.1 to 1.9, wherein an mMTROinihiboris rapamycin, 40-O-

(2-hydroxyethy!)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-

pent-2-ynytoxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethy!)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-

rapamycin, 40-epi-(tetrazoly!)- rapamycin, a rapalog, or a compound disclosed under the

name TAFA-93 or biolimus;

such as 40-O-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-

2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-O-(2-hydroxyethyl)-rapamycin (herein also designated as “compound A").

1.11 A method as indicated under 1.1 to 1.10, wherein the mTORinhibitor is administered

intermittently.

In a preferred aspect the present invention provides a method of 1.1 to 1.11 for treating
neuroendocrine tumors.

In another preferred aspect the present invention a method of 1.1 to 1.11 for treating
carcinoid tumors.

In another preferred aspect the present invention a method of 1.1 to 1.11 for treating

pituitary tumors.

In a series of further specific or alternative embodiments, the present invention also

provides:

2.1 An mTORinhibitor for use in any method as defined under 1.1 to 1.11 above.

3.1 An mTORinhibtor for use in the preparation of a pharmaceutical composition for use in

any method as defined under 1.1 to 1.11 above.
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4.1 A pharmaceutical combination, e.g. composition, for use in any method as defined under

1.1 to 1.10 above comprising an mTORinhibitor together with one or more pharmaceutically

acceptable diluents or carriers therefor.

5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1 to 1.11

comprising

a) a first agent which is an mTORinhibitor and

b) a second drug substance as a co-agent which is a chemotherapeutic agent, e. g. as

defined hereinafter or hereinbefore.

6. Any method as defined above comprising co-administration, e. g. concomitantly or in

sequence,of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent, e. g. as indicated

hereinafter or hereinbefore.

By the term"chemotherapeutic agent" is meant especially any chemotherapeutic agent other
than an mTORinhibitor.

Such chemotherapeutic agents include e.g.

ispinesib, oxaliplatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozolidine,

dauncrubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chicrambucil, melphalan, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine

(CA), 5-fluorouracil(5-FU),floxuridine (5-FUdR), methotrexate (MTX), colchicine, vincristine,

vinblastine, etoposide, teniposide, cisplatin, diethylstilbestrol (DES), tipifarnib, bortezomib

and drugs such as disclosed as "chemotherpeutic agents" in WO02066019, e.g. on pages 5

and 6 underi) to x), in more detail on pages 6 to 11, and include agents whichare active in

the treatment of carcinoid cancer, such as

- somastatin, e.g. octreotide, and a somatostatin analogue, e.g. including such as disclosed

and referred to in WO9747317, preferably octreotide, e.g. sold underthe trade name

Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold

under the trade name Sansar® or Dorised®, lanreotide, e.g. sold underthe trade name

Somatuline LAa® or Somatuline Autogela®, SOM230:

~- interferons, é.g. interferon alpha, e.g. sold under the trade name Roferon®,Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,
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- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant

growth hormene),

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor

that has a spectrum ofactivity that includes not only PDGFR and C-kit, but also the VEGF

receptor),

- topoisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin

(Adriamycin®,including liposomal formulation, e.g. CAELYX®), daunorubicin, epirubicin,

idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the

podophillotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the

form asit is marketed, e.g. under the trademark ETOPOPHOS®

- 5-Fluorouracil,

-alkylating agents, such as dacarbazine,

- streptozotocin.

W002066019 is introduced herein by reference, specifically regarding the "second drug
substance"indication therein.

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR

inhibitors, e.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTORinhibitors, e.g. to result in

beneficial effects, e.g. include

~ mediators, e.g. inhibitors, of calcineurin, ¢.g. cyclosporin A, FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;

~ corticosteroids; cyclophosphamide; azathioprene; leflunomide; mizcribine:

- mycophenolic acid or salt; mycophenolate mofetil;

- 15-deoxyspergualine cr an immunosuppressive homologue, analogue or derivative thereof:

- mediators, e.g. inhibitors, of bcr-abl tyrosine kinase activity;

- mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity;

- mediators, e.g. inhibitors, of PDGF receptor tyrosine kinase activity, e.g. Gleevec (imatinib);

- mediators, e.g. inhibitors, of p38 MAP kinase activity,

- mediators, e.g. inhibitors, of VEGF receptor tyrosine kinase activity,

- mediators, e.g. inhibitors, of PKC activity, e.g. as disclosed in WO0238561 or WO0382859,

e.g. the compound of Example 56 or 70;

- mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzyl-3,4-dihydroxy-benzylidene-

cyanoacetamide a-cyano-({3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490),
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prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl)-amino-6,7-dimethoxyquinazoline]

(WHI-P 131), [4-(3'-bromo-4'-hydroxylpheny!)-amino-6,7-dimethoxyquinazoline] (WHI-

P154), [4-(3',5'-dibromo-4'-hydroxylphenyl)-amino-6, 7-dimethoxyquinazoline] WHI-P97,

KRX-211, 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-

1-yl}-3-oxo-propionitrile, in free form or in a pharmaceutically acceptable salt form, é.g.

mono-citrate (also called CP-690,550), or a compound as disclosed in WO2004052359 or

WO2005066 156;

- mediators, e.g. agonists or modulators of S1P receptor activity, e.g. FTY720 optionally

phosphorylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-

chlorophenyljethyl-1,3-propanediol optionally phosphorylated or 1-(4-[1-(4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzy!}-azetidine-3-carboxylic acid orits

pharmaceutically acceptable salts;

- immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte

receptors, e.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or
their ligands:

~ other immunomodulatory compounds, e.g. a recombinant binding molecule having

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

at least

sequence,e.g. CTLA4lIg (for ex. designated ATCC 68629) or a mutantthereof, e.g.
LEA29Y;

- mediators, e.g. inhibitors of adhesion molecule activities, e.g. LFA-1 antagonists, |CAM-1

or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists,

~ mediators, e.g. antagonists of CCR9 acitiviy,

~ mediators,e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacok®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

~ mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to

TNF-alpha,e.g. infliximab (Remicade®),

~ nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINOD);

~ phospordiesterase, e.g. mediators, e.g. inhibitors of PDE4B activity,

- mediators, e.g. inhibitors, of caspase activity,
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- ‘multi-functional anti-inflammatory’ drugs (MFAIDs), e.g. cytosolic phoshpholipase A2

(cPLA2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to

glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides,

such as sulfadiazine, sulfisoxazcle; sulfones, such as dapsone; pleuromutilins,

fluoroquinolones, e.g. metronidazole, quinolones such as ciprofloxacin; levofloxacin;

probiotics and commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antiviral drugs, such as ribivirin, vidarabine, acyclovir, ganciclovir, zanamivir, oseltamivir

phosphate, famciclovir, atazanavir, amantadine, didanosine, efavirenz, foscarnet, indinavir,

lamivudine, nelfinavir, ritonavir, saquinavir, stavudine, valacyclovir, valganciclovir,

zidovudine:.

- antidiarrheal agents, e.g. including diphenoxylate, loperamide, codeine.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®

or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.

composition, comprising as a first agent an mTOR inhibitor and as a second agent 5-

Fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a

spectrum ofactivity that includes PDGFR, C-kit, and the VEGF receptor, e.g. SU011248,

growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are useful in the treatment of

symptoms associated with carciniod tumors, such as carcinoid associated diarrhea (e.g.

cyproheptadine), carcinoid associated wheezing (e.g. bronchodilators), carcinoid associated

heart failure (e.g. diuretics, serotonine inhibitors).

Pharmaceutical combinations include fixed combinations, in which two or more

pharmaceutically active agents are in the same formulation; kits, in which two or more

pharmaceutically active agents in separate formulations are sold in the same package,e.g.

with instruction for co-administration, and free combinations in which the pharmaceutically

active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.
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In each case wherecitations of patent applications or scientific publications are given, the

subject-matter relating to the compoundsis hereby incorporated into the present application

by reference, e.g. comprised are likewise the pharmaceutical acceptable salts thereof, the

corresponding racemates, diastereoisomers, enantiomers, tautomers as well as the

corresponding crystal modifications of above disclosed compounds wherepresent, e. g.

solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as

active ingredients in the combinations of the invention may be prepared and administered as

described in the cited documentsor in the product description, respectively. Also within the

scopeof this invention is the combination of more than two separate active ingredients as

set forth above, i. e. a pharmaceutical combination within the scope of this invention could

include three active ingredients or more. Further boththe first agent and the co-agent are

not the identical ingredient.

Utility of the MTORinhibitors in treating endocrine tumors as hereinabove specified, may be

demonstratedin vitro, in animal test methods as well as in clinic, for example in accordance
with the metheds hereinafter described.

A.In Vitro

A. 1 Antiproliferative activity in combination with other agents

A Cell line, e. g. the CompoundA resistant A549 line(ICso in low nM range) versus the

comparative Compound A resistant KB-31 andHCT116 lines (ICs in the, micromolar range),

is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.

Subsequently, a two-fold dilution series of each compound (an mTOR inhibitor other than

Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x

the 1Ceq of each compound)either alone or in paired combinations, and the dilutions are
addedto the wells.

The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amountof bound dye (proportional to the numberof surviving cells that bind the dye)

determined. ICs59s are subsequently determined using the Calcusyn program, which provides

a measure of the interaction, namely the so-called non-exclusive combination index (CH),

where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =

synergy. In this assay, mTOR inhibitors, e.g. the compound A, show interesting
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antiproliferative activity in combination with another chemotherapeutic agent, e.g. such as

defined above,e.g. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 cell viability and cell

death whenit is used fn combination with a second drug, such as octreotide.

B. In vitro assay

The phosphorylation status of downstream markers S6 (the inhibition of S6K1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTORinhibitor,

é.g. in the p70S6 kinase 1 (SGK1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A whichis interalia

hypersecreted in carcionoid cells, see e.g. Davis et al, Gynecology & Obstetrics

1973;137:637-644.

C. In vitro findings

CompoundA is able to restore activity of endocrine agents,like estrogen inhibitors and/or

aromatase inhibitors in cells which are otherwise resistant to endocrine agent treatment.

Several studies have implicated aberrant acitivty of the Akt kinase as a significant

mechanism by which breast cancer tumors are unresponsive to endocrine therapy.

For evaluating that, response in MCF-7 breast cancer cells expressing either wild-type

(control) or constitutively-active Akt (myrAkt) and a dominant-negative ASK1 (DNASK1) was

investigated. It was found that DNASK1 cells expressed are much more resistant to the

inhibitory growth effects of endocrine agent treatment, such as endocrine agentslike

estrogen receptorinhibitors, e.g. tamoxifen, or aromatase inhibitors, e.g. letrozole. At the

molecular level, treatment with endocrine agents results in phosphorylation (activation) of

cJUN in the control cells, but not in either the myrAkt1 or DANSK‘ celts. Co-treatment of

resistant myrAkt1 MCF-7 cells with Compound A, however, restores activation of the

ASK/JNK pathway and increases endocrine therapy sensivity.

D. Clinical Trial

27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and

compound A, 5 mg, daily . Response evaluation is performed every 12 weeks. Study

duration: 6 months.
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In that study practically total inhibition of S6K1 activity and a reduction of more of 50% of

chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Further clinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg

weekly) in monotherapy, and in combination therapy together with, e.g. 30 mg, of

Sandostatin LAR® daily are investigated, e.g.

A randomized, double-blind, placebo controlled study of compound A in 420 patients who

are receiving therapy with Sandostatin LAR® for advanced midgut carcinoid tumors. Patients

continue baseline Sandostatin LAR® therapy and are randomized to receive Compound A

10 mg/day or placebo. Primary endpoint is progression free survival (PFS). Secondary

endpoints include overall survival, carcinoid-associated symptomsof flushing and diarrhea,

pharmakinetics and pharmadynamics. Forefficacy assessment progression and response

are assessed per RECISTcriteria. Due to the nature of neuroendocrine tumors,all patients

must have triphasic CT scans or MRI. Scans are repeated every two months. Aim:

Compound A in combination with Sandostatin LAR® for treatment of advanced progressing

midgut tumor (carcinoid tumor).

A single-arm placebo controlled study of Compound A 10 mg/day in 100 patients with

measurable advanced (metastatic or unresentable) pancreatic neuroendcrine tumors(islet

cell tumor) after failure of cytotxic chemotherapy as a monotherapy. Primary goalis to

determine the response rate. A cohort of 44 patients receiving chronic treatment with

Sandostain LAR® for secretory pancreatic tumors are also be treated with Compound A, 10

mg a day, in addtion to Sandostatin LAR®.
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Patent claims

1. A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTORinhibitor.

A methodfor inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

A method for inducing endeocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of

an mTORinhibitor.

A method for treating endecrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTORinhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need

thereof a therapeutically effective amount of an mTORinhibitor.

A method for the treatment of a disease associated with endecrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an

mTORinhibitor.

A method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to

a subject in need thereof a therapeutical effective amount of an mTORinhibitor.

A method of any one of claims 1 to 8, wherein an mMTROinihibor is rapamycin, 40-O-(2-

hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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11.

12.

13.

14.

15.

16.

17.

18.

- 20 -

dihydro-40-0- (2-hydroxyethy!)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-

methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a

compounddisclosed under the name. TAFA-93 or biolimus.

A method of claim 9 wherein an mTROinihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-

deoxorapamycin32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-

ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl)-rapamycin,

A method of any oneof claims 9 or 10, wherein an MTROinihibor is 40-O-(2-

hydroxyethyl)-rapamycin.

A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered

intermittently.

A method of any one of claims 1 to 12 for treating neuroendocrine tumors.

A method of any one of claims 1 to 12 for treating carcinoid tumors.

An mTORinhibitor for use in a method of any one of claims 1 to 12.

An mTORinhibtor for use in the preparation of a pharmaceutical composition for use in

a method of any one of claims 1 to 15.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,.

comprising an mTROinhibitor together with one or more pharmaceutically acceptable
diluents or carriers therefor.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,

comprising

a) a first agent which is an mTORinhibitor and

b) asecond drug substance as a co-agent which is a chemotherapeutic agent.
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19. A method of any one of claims 1 to 15. comprising co-administration, concomitantly or in
sequence,of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

20. A method of claim 19, wherein the mTORinhibitor is 40-O-(hydroxyethyl)rapamycin and
the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical combination, comprising as a first agent an MTORinhibitor and as a

second agent 5-fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase

inhibitor that has a spectrum ofactivity that includes PDGFR,C-kit, and the VEGF

receptor, e.g. SU011248, growth Hormone—Receptor Antagonists, such as

pegvisomant,filgrastim or pegfilgrastim, or interferon alpha.

SC/18-May-06
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Abstract

A methodfor treating endocrine tumors by adminstration of an mTORinhibitor, optionally in
combination with another drug.
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Organic Compounds

The present invention relates to organic compounds, more specifically to a new use of
mTORinhibitors.

An mTOR inhibitor is a compound which targets intracellular MTOR ("mammalian Target of

rapamycin”). mTORis a family memberof phosphatidylinositol 3-kinase(P13-kinase) related

kinase. The compound rapamycin and other mTORinhibitors inhibit the mTOR pathway via

a complex withits intracellular receptor FKBP12 (FK506-binding protein 12). mTOR

modulates translation of specific mRNAsvia the regulation of the phosphorylation state of

several different translation proteins, mainly 4E-PB1, P70S6K (p70S6 kinase 1) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by

Streptomyces hygroscopicus. Other mTORinhibitors include substituted rapamycin, e. g.

rapamycin substituted in position 40 and/or 16 and/or 32, for example a compoundof
formula |

 
wherein

R, is CHs3 or Ca.salkynyl,

Re is H,-CH2-CH2-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoylor tetrazolyl, and

X is = O, (H, H) or (H, OH), provided that R2 is other than H when X is =O and R;, is CHs, or

a prodrug thereof when R2 is-CH,-CH2-OH,e. g. a physiologically hydrolysable ether thereof,

for instance -CH2-CH)-O-(C,.a)alkyl.
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Representative examples of compoundsof formula | include e. g. 32-deoxorapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-

32 (S or R) dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-

hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-

rapamycin(also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WO0O114387 and

W00364383, e.g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA-93 and biolimus.

A preferred compoundis e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in

W09409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-

ynyloxy-32 (S) -dihydro- rapamycin as disclosed in WO9641807, or a compound as
disclosed in WO9516691.

Further examples of other mTORinhibitors are e.g. disclosed in WO2004101583,

W0O9205179, WO9402136, WO9402385, WO9613273.

Preferred mTORinhibitors include

rapamycin, and/or

40-O-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCli779)
and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO0364383,

such as AP23573, AP23464, AP23675 or AP23841 and/or

compoundsdisclosed under the name TAFA-93orbiolimus.

mTORinhibitors, on the basis of observed activity, have been found to be useful e. g. as

immunosuppressart, e. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,
particufarly for the treatment of solid tumors, especially of advanced solid tumors.
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Endocrine, e.g. neuroendocrine tumors, are found in the endocrine system

Carcinoid tumors, are a special type of tumor, generally classified as carcinoid tumors or
endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the

neuroendocrine cell system. In the intestinal tract, these tumors develop deepin the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.

This results in the formation of small firm nodules, which bulge into the intestinal lumen.

Pancreatic neuroendocrine tumors(islet cell tumors), which were formerly classified as

APUDomas(tumorsof the amine precursor uptake and decarboxylation system), comprise

less than half of all neurcendicrine tumors and only 1-2% of all pancreatic tumors.

Pancreatic NETscanariseeither in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both

pancreatic and extrapancreatic sites (gastrinomas, ViIPomas, somatostatinomas, GRFomas.

The hormones secreted by pancreatic NETs depend uponthe cell of origin and are

physiologically involved in a network of autocrine, paracrine, endocrine and neurotransmitter

communication. While hormone secretion is not observedin ail cases of pancreatic NET, the

apparently “nonfunctioning” (i.e., non-secreting) pancreatic NETs tend to be more

aggressive and present with symptoms of tumor bulk (see e.g. Barakat et al, Endocrine-

related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppi 2):S95-S99).

Ail pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic

potential. Most are overtly malignant at the time of diagnosis, and 60% or more present with

liver metastases. The most common cause of death from pancreatic NET is hepatic failure

(Warner RRP, Gastroenterology 2005; 128:1668-16842005).

in a recent review, the 5-year survival rate in a series of 83 consecutive patients with

pancreatic NETs has been reported to be 55.3% which points to an unmet medical need for

continued treatmentin patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors have historically been classified, according to their point of origin in

embryonic development, as arising from the foregut (e.g., bronchial or gastric carcinoid),

midgut {e.g., smail intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcinoid), see
e.g. Kuike M., Cancer Treatment Reviews 2003:29:363-370.

Primary foregut tumors are confined to the thymus, lung, stomach, and duodenum.
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Midgut carcinoids are located in the distal ileurn, cecum, and proximal colon. One interesting

subset of this group is appendiceal carcinoids, which are often benign and rarely give rise to

metastatic disease. The midgut carcinoids dominate the malignant carcinoid tumors,

particularly when the carcinoid syndromeis present.

The hindgut tumors are primarily located in the distal colon and rectum.

Data suggest that the incidence of pulmonary and gastric carcinoid has increased in the past

two decades.

According to histopathologic criteria, carcinoids can be divided into typical (TC) and atypical

(AC) carcinoids. Carcinoids can be placed in a spectrum of neuroendocrine tumors, ranging

from low-grade malignant TC to intermediate AC to high-grade large-cell neuroendocrine

carcinoma and small-cell lung carcinoma.

Carcinoid lung tumors e.g. include neuroendocrine carcinoma, Kuichitsky cell carcinoma

(KCC), bronchial carcinoid tumors, bronchial adenomas, typical carcinoids, atypical

carcinoids, carcinoid syndrome, small-cell carcinomas, Kulchitsky cells, argentaffin cells,

pulmonary carcinoids, neuroendocrine lung tumors, (primary) pulmonary neoplasms,

bronchopulmonary carcinoid tumors, lung neoplasms, lung cancers, pulmonary.cancers,

intrabronchial mass.

Bronchial carcinoid tumors may originate from the neurosecretory cells of bronchial mucosa

and were previously classified as bronchial adenomas. Bronchial carcinoids are now classed

as low-grade malignant neoplasms because of their potential to cause focal invasion, their

tendencyfor local recurrence, and their occasional metastases to extrathoracic sites.

Bronchial carcinoids belong to a group of neuroendocrine tumors, which cover a rangeof

tumors ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,

or possibly large cell neuroendocrine tumors at the other end. They demonstrate a wide

range of clinical and biologic behaviors, including the potential to synthesize and secrete

peptide hormones and neuroamines, particularly adrenocorticotropic hormone (ACTH),

serotonin, somatostatin, and bradykinin.

Bronchial carcinoid tumors may arise from Kulchitsky cells (argentaffin cells) within the

bronchial mucosa, The predominantdistribution of cells are believed to occur at the

bifurcation of the lobar bronchi. These cells are neurosecretory cells, which belong to the

amine precursor uptake and decarboxylation (APUD) system. They have the capacity to

synthesize serotonin (5-hydroxytryptamine), 5-hydroxytryptophan, ACTH, norepinephrine,

bombesin, calcitonin, antidiuretic hormone (ADH), and bradykinin.
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Large-cell neuroendocrine carcinoma of the lung is a newly recognized clinicopathologic

entity, which is distinct from smali-cell carcinoma and has a poor prognosis.

Typical carcinoid tumors of the lung represent the most well differentiated and least

biologically aggressive type of pulmonary neurcendocrine tumor. These tumors

characteristically grow slowly and tend to metastasize infrequently. Atypical carcinoid tumors

have a more aggressive histologic and clinical picture. They metastasize at a considerably

higher rate than do typical carcinoid tumors. Carcinoid syndrome has beenreported in

association with very large bronchopulmonary carcinoid tumors or in the presence of

metastatic disease. It is noted muchless frequently in association with carcinoids of

pulmonary crigin than those originating within the gastrointestinal tract. Endocrine

syndromesfound in association with small cell carcinoma of the lung are found less

commonly with carcinoid tumors of the Jung; however, some endocrine abnormalities have

been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive biology similar to that of

adenocarcinomas, particularly when they are located in the colon, stomach, and small

intestine, see e.g. Modiin iM et al, Gastroenterology 2005;128:1717-1751. For small-

intestinal carcinoids, which are the most frequent cause of carcinoid syndrome due to

metastatic diseasein theliver, the incidence of metastasis increases proportionally with the

size of the primary tumor (Tomassetti et al 2001, ibidem).

The incidence and survivai data available suggestthatclinical trials of new anticancer agents

in patients with midgut carcinoid tumors may provide the opportunity to address an unmet

medical need in a growing segmentof the population of patients with carcinoids.

Carcinoid syndromeis caused by hypersecretion of numerous hormone products by the

tumorcells, including kinins, prostaglandins, substance P, gastrin, corticotrophin and

chromogranin A {see e.g. Davis et ai, Gynecology & Obstetrics 1973;137:637-644). Various

endocrine or neuroendocrine syndromescanbeinitial clinical manifestations of either typical

or atypical pulmonary carcinoid tumors. Carcinoid syndrome, hypercortisolism and Cushing

syndrome, inappropriate secretion of ADH, increased pigmentation secondary to excess

MSH,and ectopic insulin production resulting in hypoglycemia are some of the

endocrinopathies that can be produced by a pulmonary carcinoid tumorin a patient whois

otherwise asymptomatic.

The most common symptoms are hemoptysis, cough, recurrent pulmonary infection, fever,

chest discomfort and chest pain, unilateral wheezing, and shortness of breath, flushing and
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diarrhea. Paraneoplastic syndromesare rare and include carcinoid syndrome, Cushing's

syndrome, and ectopic growth hormone-releasing hormone secretion.

Other less frequent symptoms include cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MBet al, Eur Heart J 1995;16:263-268) which may result in valvular

regurgitation (valvular heart disease}, with varying degrees of heart failure in patients with

cardiac manifestations. Wheezing or asthma-like symptoms, pellagra-like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension are also seen

in a numberof patients. Patients with pulmonary carcinoid often show symptomslike

recurrent pneumonia, cough, hemoptysis or chest pain. The majority of pulmonary carcinoid

tumors are in the perihilar area. Ectopic secretion of corticotropin from pulmonary carcinoid

tumors may also account for Cushing's syndrome. Early in the course, symptomsare usually

episodic and may be provoked by stress, catecholamines, and ingestion of food or alcohol.

During acute paroxysms, systolic blood pressure typically falls 20 to 30 mmHg. Endocardial

fibrosis can cause valvular heart disease, usually affecting the proximal side cf the tricuspid

and pulmonary valves and leading to tricuspid insufficiency and secondary right-sided heart
failure,

A recent review of chemotherapeutic treatment of carcinoids reports that the sensitivity of

these tumors to various cytotoxic drugs is low, and combination does not increase their

effectiveness. Based on their review of various combination therapies, including

dacarbazine/fluorcuracil or 5-ftucrouracil/ epirubicin, the authors conclude that that they are

unable to recommend a specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the GI tract (Arnold R, Rinke A et al, Clinical

Gastroenterology 2005; 19(4):649-656). The apparent refractoriness of such tumorsto

currently available therapies points to an unmet medical need for treatment in this patient

population.

As part of the endocrine system that regulates hormones, the pituitary gland controls many

of the other glands through secretion. Our “master gland," the pituitary makes some

hormones,but also acts as an intermediary betweenthe brain and other endocrine glands.

Our hormonesand the pituitary gland accomplish many homeostatic and specialized

functions, like bone growth and uterine contractions.

Neurons carry messages regarding the production of hormones between the pituitary gland

and the hypothalamus. Both are located at the base of the brain, nestled in a rounded part of

bone, carefully protected. They are connected by a bunch of neurons called the
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infundibulum. Together, they work to regulate all the hormonesthatcirculate in the

bloodstream, controlling things like growth and hair pigmentation. Hormonesare the long-

distance messangersthat can inform cells when to become active or stay dormant. The

pituitary gland controls the thyroid, adrenal glands, ovaries and testes, even thoughit's only

the size of a pea.

There are different parts of the pituitary gland that have selective functions. The posterior

lobe, called the neurohypophysis, releases the hormones vasopressin and oxytocin, but

doesn’t produce them. Vasopressin is an anti-diuretic that controls how the kidneys absorb

water. Oxytocin ts a special hormone only present during childbirth to speed contractions.

The anterior lobe of the pituitary gland is called the adenohypophysis. It produces a variety

of hormones, such as prolactin that stimulates lactation in women. Melanccyte spurs the

body to produce melanin for skin and hair pigmentation. Follicle-stimulating hormone

indicates where and whenhair should grow during development. The very important growth

hormone controls bone growth to determine height, especially active during adolescence.

Hormonescontrol glands as well. The thyroid reacts to thyrotropin, the adrenal glands are

stimulated by adrenocorticotropin, and the sex glands are affected by luteinizing hormone.

The pituitary gland is responsible for many stages and aspects of our maturation.

Pituitary tumors are in general noncancerous (benign), comprising only 10 percent of brain

tumors. However, because of the location of the pituitary gland, at the base of the skull, a

pituitary tumor grows upward. And, eventually, many pituitary tumors press against the optic

nerves, causing vision problems. Symptoms vary depending upon whattype of tumoris

growing and what areaof the pituitary gland is affected. Pituitary tumors can cause

symptoms that are caused by excess production of pituitary hormones and symptoms

caused by reduced production of pituitary hormones. Other symptoms may be dueto the

proximity of these tumors to local brain structures, such as the optic nerves leading to loss of

vision. Each individual also experiences symptoms differently, and the symptoms many

resemble other conditions or medical problems. Always consult your physician for a

diagnosis.

The most commontypeofpituitary tumor is called a clinically nonfunctioning tumor, because

patients do not havetheclassic pituitary syndromes from excess hormones, such as in

acromegaly. These types of tumors may be detected during an evaluation of an

incidental problem. A clinically nonfunctioning tumor may cause hypopituitarism, or an

underactive pituitary gland, which maylead to failure of sexual function, reduced sperm

production, and cessation of a woman's menstrual period, along with fatigue.
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Another commonpituitary tumoris called a prolactinoma, a benign tumor that produces the

prolactin hormone. Protfactin stimulates breast milk production after childbirth. Women with a

prolactinoma may have reduced or absent menstrual cycles along with breast milk

production.

An uncommonpituitary tumor causes excess growth hormone production (a hormone

necessary for normal childhood growth) resulting in acromegaly. In adults, such tumors lead

to excessive somatic growth and multiple systemic, medical consequences. Another

uncommonpituitary tumor results in Cushing’s disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommoninherited disease.

Individuals whoinherit the gene for MEN 1 have an increased chance of developing

overactivity and enlargementof certain endocrine glands. The endocrine glands most

commonly affected by MEN 1 are the parathyroid, pancreas, and pituitary glands. Almost

everyone whoinherits MEN 1 develops overactivity of the parathyroid glands

(hyperparathyroidism) at some stagein their life. The other endocrine glands become

overactive less frequently, however, people who inherit MEN 1 will usually develop

overactivity in more than one endocrine gland. Overactivity in different endocrine glands may

occur simultaneously or at Separate times during a persons life. MEN 1 can lead to

overactivity and enlargement of the three endocrine glandslisted above (the endocrine

glands which start with the letter "P"). People who inherit the gene for MEN 1 are

predisposed to developing an overactivity in hormone production from the parathyroid

glands, pituitary gland and pancreas (thetas why physicians will measure hormonesin the

blood to check for overproduction of each specific hormone). Increased hormone production

is usually associated with enfargement of these glands. Endocrine gland enlargement and

hormone overproduction does not usually occurin all areas of an endocrine gland at the

samepointin time. Some parts of overactive endocrine glands grow more rapidly than

others, and produce more hormone than other parts of the same gland. The parts of an

endocrine gland which grow most rapidly become "lumpy". These lumps are usually benign.

Benign lumps in endocrine glands are known as adenomas.

Adenomasare benign (not cancerous), and do not spread to other parts of the body.

Pituitary adenomas(pituitary tumors, nervous system tumor) can lead to nerve damage,

growth disturbances, and changesin hormonal balance. Symptomsof pituitary adenomas

can vary considerably, largely depending on whether or not the tumoris secreting one or
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more of a variety of hormones. Even if the tumor is not producing any hormones,its location

at the base of the brain can cause significant symptoms. Symptoms maye.g. include double

or blurred vision, loss of peripheral vision, sudden blindness, headache, dizziness, loss of

consciousness, nausea, weakness, unexplained weight changes, amenorrhea, erectile

dysfunction in men, decreased sexual desire, especially in men, growth of skull, hands, and

feet , deepening of voice, changesin facial appearance (due to changesin facial bones),

wider spacing of teeth, joint pain, increased sweating, purple stretch marks on the abdomen,

increased hair growth, fat deposits where the neck meets the spine, moodiness or

depression, easy bruising, palpitations (rapid or irregular heartbeat), tremor, increased

appetite, feeling warm orhot, difficulty falling asleep, anxiousness, frequent bowel

movements, lump in the front of the neck (enlarged thyroid).

It was now surprisingly found that mTORinhibitors may be used for the treatment of such

special type of tumors, e.g. it was found that suppression cf the ASK1/JNK pathwayis

responsible for resistancy of cells against endocrine agent treatment and that mTOR

inhibitors, e.g. Compound A, are able to restore that pathway.

In accordance with the particular findings the present invention provides:

1.1 A methodfor treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTOR inhibitor.

1.2 A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

1.3 A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of an

mTOR inhibitor.

1.4 A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor grewth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an mTORinhibitor.

1.5 A method for preventing metastatic spread of endocrine tumors or for preventing or
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inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a

therapeutically effective amount of an mTORinhibitor.

Endocrine tumors include neuroendocrine tumors, such as described above, e.g. including

pancreatic neuroendocrine and pulmonary tumors. Carcinoid tumors are neuroendocrine

tumors andinclude carcinoid tumors such as described above,e.g. including carcinoid

tumorsarising from the foregut, e.g., bronchial or gastric carcinoid; midgut, e.g., small

intestine or appendiceal carcinoid tumors; or hindgut, e.g. rectal carcinoid tumors; such as

carcinoid tumors of the GI tract, e.g. including advanced low grade neuroendicrine

carcinoma (LGNET). Symptomsof carcinoid cancer include e.g. a carcinoid syndrom.

Tumors of the endocrine system also include pituitary tumors.

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a canceris

mentioned, also metastasis in the original organ or tissue and/or in any other location are

implied alternatively or in addition, whatever the location of the tumor and/or metastasisis.

In a series of further specific or alternative embodiments, the present invention also provides

1.6 A method for the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an mTOR
inhibitor.

1.7 A methodforinhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an MTORinhibitor.

1.8 A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to a

subject in need thereof a therapeutical effective amount of an MTORinhibitor.

1.9 A method for reducing or avoiding resistance of endocrine cancer cells in the treatment

with endocrine agents, comprising treating resistant cells with an effective amount of a

combination of an mTORinhibitor and an endocrine agent.

An "endocrine agent” e.g. includes an aromatase inhibitor, such as letrozole, or an estrogen

inhibitor, e.g. tamoxifen.
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Resistant cancer cells inlcude such wherein the ASK/JNK pathwayis blocked at least

partially, or totally.

1.10 A method as indicated under 1.1 to 1.9, wherein an mTROinihibor is rapamycin, 40-O-

(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-

pent-2-ynyloxy-32 (S or R} -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

(2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-

rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a compound disclosed under the

name TAFA-93or biolimus;

such as 40-0-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-

2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-O-(2-hydroxyethyl)-rapamycin (herein also designated as “compound A").

1.11 A method as indicated under 1.1 to 1.10, wherein the mTOR inhibitor is administered

intermittently.

In a preferred aspect the present invention provides a method of 1.1 to 1.11 for treating

neuroendocrine tumors.

In another preferred aspect the present invention a method of 1.1 to 1.11 for treating

carcinoid tumors.

In another preferred aspect the present invention a method of 1.1 to 1.11 for treating

pituitary tumors.

In a series of further specific or alternative embodiments, the present invention also

provides:

2.1 An mTORinhibitor for use in any method as defined under 1.1 to 1.11 above.

3.1 An mTORinhibtorfor use in the preparation of a pharmaceutical composition for use in

any method as defined under 1.1 to 1.11 above.
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4.1 A pharmaceutical combination, e.g. composition, for use in any method as defined under

1.1 to 1.10 above comprising an mTORinhibitor together with one or more pharmaceutically

acceptable diluents or carriers therefor.

5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1 to 1.11

comprising

a) a first agent which is an mTORinhibitor and

b) a second drug substance as a co-agent which is a chemotherapeutic agent, e. g. as

defined hereinafter or hereinbefore.

6. Any method as defined above comprising co-administration, e. g. concomitantly orin

sequence, of a therapeutically effective amount an MTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent, e. g. as indicated

hereinafter or hereinbefore.

By the term"chemotherapeutic agent” is meant especially any chemotherapeutic agent other

than an mTORinhibitor.

Such chemotherapeutic agents include e.g.

LHRHpeptidomimetics, e.g. such as disclosed in US6627609, teverelix, D-63153;

perifosine, erucyl phosphocholine, AN-152, AN-238, AN-215, lobaplatin, disorazol E, ZEN-

014, ZEN-017, RC-3095, AE-941 (Neovastat), cetorelix.

ispinesib, oxaliplatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozotidine,

daunorubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chlorambucil, melphalan, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine

(CA), 5-fluorouracil(5-FU), floxuridine (5-FUdR), methotrexate (MTX), colchicine, vincristine,

vinblastine, etoposide, teniposide, cisplatin, diethylstilbestrol (DES), tipifarnib, bortezomib

and drugs such as disclosed as "chemotherpeutic agents” in WO02066019, e.g. on pages 5

and 6 underi) to x), in more detail on pages 6 to 11, and include agents which are active in

the treatment of carcinoid cancer, such as

- somastatin, €.g. octreotide, and a somatostatin analogue, e.g. including such as disclosed

and referred to in WO9747317, preferably octreotide, e.g. sold under the trade name

Sandostatin® or Sandostatin LAR®, laureotide (BIM23014}, vapreotide (RC-160), e.g. sold
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under the trade name Sansar® or Dorised®, lanreotide, e.g. sold under the trade name

Somatuline LA&® or Somatuline Autogela®, SOM230;

~ interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®,Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasita®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant

growth hormone),

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor

that has a spectrum of activity that includes not only PDGFR and C-kit, but also the VEGF

receptor),

- topoisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin

(Adriamycin®, including liposomal formulation, e.g. CAELYX®), daunorubicin, epirubicin,

idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the

podophillotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the

form as it is marketed, e.g. under the trademark ETOPOPHOS®

~ 5-Fluorouracil,

-alkylating agents, such as dacarbazine,

- streptozotocin.

W002066019 is introduced herein by reference, specifically regarding the "second drug
substance”indication therein.

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR

inhibitors, e.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTORinhibitors, e.g. to result in

beneficial effecis, e.g. include

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;

- corticosteroids; cyclophosphamide; azathioprene; leflunomide; mizoribine;

- mycophenolic acid or salt; mycophenolate mofetil;

- 15-deoxyspergualine or an immunosuppressive homologue, analogueor derivative thereof:

- mediators, e.g. inhibitors, of ber-abl tyrosine kinase activity;

- mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity;

~ mediators, e.g. inhibitors, of PDGF receptortyrosine kinase activity, e.g. Gleevec (imatinib);

~ mediators, é.g. inhibitors, of p38 MAP kinase activity,

- mediators, e.g. inhibitors, of VEGF receptortyrosine kinase activity,
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~ mediators, e.g. inhibitors, of PKC activity, e.g. as disclosed in WO0238561 or WO0382859,

e.g. the compound of Example 56 or 70;

- mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzyl-3,4-dihydroxy-benzylidene-

cyanoacetamide a-cyano-(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490),

prodigiosin 25-C (PNU156804}, [4-(4'-hydroxyphenyl)-amino-6,7-dimethoxyquinazoline]

(WHI-P131), [4-(3'-bromo-4'-hydroxylphenyl-amino-6, 7-dimethoxyquinazoline] (WHI-

P154), [4-(3',5'-dibromo-4'-hydroxylpheny!)-amino-6,7-dimethoxyquinazoline] VWHI- P97,

KRX-211, 3-{(3R,4R)-4-methyl-3-{methyl-(7 H-pyrrolo[2,3-d]pyrimidin-4-y})-amino]-piperidin-

1-yl}-3-oxo-propionitrile, in free form or in a pharmaceutically acceptable salt form, e.g,

mono-citrate (also called CP-690,550), or a compoundasdisclosed in WO2004052359 or

WO20050661 56;

~ mediators, €.g. agonists or modulators of $1P receptor activity, e.g. FTY720 optionally

phosphorylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-

chlorophenyljethy-1,3-propanediol optionally phosphorylated or 1-(4-[1-(4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid orits

pharmaceutically acceptable salts;

- immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte

receptors, e.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands;

- other immunomodulatory compounds, €.g. a recombinant binding molecule having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4protein

sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.

LEA29Y;

- mediators, e.g. inhibitors of adhesion molecule activities, e.g. LFA-1 antagonists, ICAM-1

or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists,

~ mediators, e.g. antagonists of CCR9 acitiviy,

- mediators, e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to

TNF-alpha,e.g. infliximab (Remicade®),
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~ nitnc oxide releasing non-stencdal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINOD);

- phospordiesterase, é.g. mediators, e.g. inhibitors of PDE4B activity,

- mediators, e.g. inhibitors, of caspase activity,

- ‘multi-functional anti-inflammatory’ drugs (MFAIDs), e.g. cytosolic phoshpholipase A2

(cPLA2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to

glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides,

such as sulfadiazine, sulfisoxazole; sulfones, such as dapsone; pleuromutilins,

fluoroquinolones, e.g. metronidazole, quinolones such as ciprofloxacin; levofloxacin;

probiotics and commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antiviral drugs, such as ribivirin, vidarabine, acyclovir, ganciclovir, zanamivir, oseltamivir

phosphate, famciclovir, atazanavir, amantadine, didanosine, efavirenz, foscarnet, indinavir,

lamivudine, nelfinavir, ritonavir, saquinavir, stavudine, valacyclovir, valganciclovir,

zidovudine;.

- antidiarrheal agents, e.g. including diphenoxytate, loperamide, codeine.

Preferably a chemotherpeutic agentis octreotide, sold under the trade name Sandostatin®

or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.

composition, comprising as a first agent an mTORinhibitor and as a second agent5-

Fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a

spectrum of activity that includes PDGFR, C-kit, and the VEGF receptor, e.g. SU011248,

growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are useful in the treatment of

symptoms associated with carciniod tumors, such as carcinoid associated diarrhea (e.g.

cyproheptadine), carcinoid associated wheezing (e.g. bronchodilators), carcinoid associated

heart failure (e.g. diuretics, serotonine inhibitors).

Pharmaceutical combinations include fixed combinations, in which two or more

pharmaceutically active agents are in the same formulation; kits, in which two or more
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pharmaceutically active agents in separate formulations are sold in the same package,e.g.

with instruction for co-administration; and free combinations in which the pharmaceutically

active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.

In each case wherecitations of patent applications or scientific publications are given, the

subject-matter reiating to the compoundsis hereby incorporated into the present application

by reference, e.g. comprised are likewise the pharmaceutical acceptable salts thereof, the

corresponding racemates, diastereoisomers, enantiomers, tautomers as well as the

corresponding crystal modifications of above disclosed compounds where present, e. g.

solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as

active ingredients in the combinations of the invention may be prepared and administered as

described in the cited documents orin the product description, respectively. Also within the

scopeof this invention is the combination of more than two separate active ingredients as

set forth above, ij. e. a pharmaceutical combination within the scopeof this invention could

include three active ingredients or more. Further both the first agent and the co-agent are

not the identical ingredient.

Utility of the mTORinhibitors in treating endocrine tumors as hereinabove specified, may be

demonstratedin vitro, in animal test methods as well as in clinic, for example in accordance

with the methods hereinafter described.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the Compound A resistant A549 line(ICso in low nM range) versus the

comparative CompoundA resistant KB-31 andHCT116 lines (ICs5q in the, micromolar range),

is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.

Subsequently, a two-fold dilution series of each compound (an mTORinhibitor other than
Compound A or a Known chemotherapeutic agent) is made in separate tubes (starting at 8 x

the ICs, of each compound) either alone or in paired combinations, and the dilutions are

added to the wells.

The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amount of bound dye (proportional to the numberof surviving cells that bind the dye)
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determined. ICs9s are subsequently determined using the Calcusyn program, which provides

a measure of the interaction, namely the so-called non-exclusive combination index (CI),

where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =

synergy. In this assay, mTORinhibitors, e.g. the compound A, show interesting

antiproliferative activity in combination with another chemotherapeutic agent, e.g. such as

defined above, e.g. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 cell viability and cell

death whenit is used in combination with a second drug, such as octreotide.

B. In vitro assay

The phosphcrylation status of downstream markers S6 (the inhibition of S6K1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTORinhibitor,

e.g. in the p70S6 kinase 1 (S6K1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A whichisinteralia

hypersecreted in carcioncid cells, see e.g. Davis et al, Gynecology & Obstetrics

1973; 137:637-644.

C. in vitro findings

CompoundA is able to restore activity of endocrine agents, like estrogen inhibitors and/or

aromatase inhibitors in cells which are otherwise resistant to endocrine agent treatment.

Several studies have implicated aberrant acitivty of the Akt kinase as a significant

mechanism by which breast cancer tumors are unresponsive to endocrine therapy.

For evaluating that, response in MCF-7 breast cancer cells expressing either wild-type

(control) or constitutively-active Akt (myrAkt) and a dominant-negative ASK1 (DNASK1) was

investigated. It was found that DNASK1 cells expressed are much moreresistant to the

inhibitory growth effects of endocrine agent treatment, such as endocrine agentslike

estrogen receptorinhibitors, e.g. tamoxifen, or aromataseinhibitors, e.g. letrozole. At the

molecular level, treatment with endocrine agents results in phosphorylation (activation) of

cJUN in the control cells, but not in either the myrAkt1 or DANSK1 cells. Co-treatment of

resistant myrAkt1 MCF-7 cells with Compound A, however, restores activation of the

ASK/JNK pathway and increases endocrine therapy sensivity.
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D. Clinical Trial

27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and

compound A, 5 mg,daily . Response evaluation is performed every 12 weeks. Study
duration: 6 months.

in that study practically total inhibition of S6K1 activity and a reduction of more of 50% of

chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Further clinical studies using Compound A in an amount of & mg or 10 mgdaily (5 to 70 mg

weekly) in monotherapy, and in combination therapy together with, e.g. 30 mg, of

Sandostatin LAR® daily are investigated, e.g.

A randomized, double-blind, placebo controlled study of compound A in 420 patients who

are receiving therapy with Sandostatin LAR® for advanced midgut carcinoid tumors. Patients

continue baseline Sandosiatin LAR® therapy and are randomized to receive Compound A

10 mg/day or placebo. Primary endpoint is progression free survival (PFS). Secondary

endpoints include overall survival, carcinoid-associated symptoms of flushing and diarrhea,

pharmakinetics and pharmadynamics.Forefficacy assessment progression and response

are assessed per RECISTcriteria. Due to the nature of neuroendocrine tumors, all patients

must have triphasic CT scans or MRI. Scans are repeated every two months. Aim:

Compound A in combination with Sandostatin LAR® for treatment of advanced progressing

midgut tumor (carcinoid tumor).

A single-arm placebo controlled study of Compound A 10 mg/dayin 100 patients with

measurable advanced (metastatic or unresentable) pancreatic neuroendcrine tumors(islet

cell tumor) after failure of cytotxic chemotherapy as a monotherapy. Primary goalis to

determine the response rate. A cohort of 44 patients receiving chronic treatment with

Sandostain LAR® for secretory pancreatic tumors are also be treated with Compound A, 10

mg a day, in addtion to Sandostatin LAR®.
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Patent claims

A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTOR inhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTORinhibitor.

A methodfor inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of

an mTOR inhibitor.

A methodfor treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeutically

effective amount of an MTORinhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need

thereof a therapeutically effective amount of an MTOR inhibitor.

A methodfor the treatment of a disease associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an

mTOR inhibitor.

A methodforinhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an MTORinhibitor.

A method for enhancing the activity of a chemotherapeutic agent or for overcoming

resistance to a chemotherapeutic agent against endocrine, comprising administering to

a subject in need thereof a therapeutical effective amount of an mTORinhibitor.

A method of any one of claims 1 to 8, wherein an mTROinihibor is rapamycin, 40-O-(2-

hydroxyethyl}-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,

16-pent-2-ynyloxy-32 (S$ or R} -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl}-2-

methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, ora

compound disclosed under the name TAFA-93 or biolimus.

A method of claim 9 wherein an mTROinihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-

deoxorapamycin32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-

ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-

{2-hydroxyethyl)-rapamycin.

A method of any one of claims 9 or 10, wherein an MTROinihibor is 40-0-(2-

hydroxyethyh-rapamycin.

A method of any one of claims 1 to 11, wherein the mTORinhibitor is administered

intermittently.

A method of any one of claims 1 to 12 for treating neurcendocrine tumors.

A method of any one of claims 1 to 12 for treating carcinoid tumors.

An mTORinhibitor for use in a method of any one of claims 1 to 12.

An mTORinhibtor for use in the preparation of a pharmaceutical composition for use in

a methed of any one of claims 1 to 15.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,.

comprising an mMTROinhibitor together with one or more pharmaceutically acceptable

diluents or carriers therefor.

A pharmaceutical combination for use in a method of any one of claims 1 to 15,

comprising

a) a first agent which is an mTORinhibitor and

b) asecond drug substance as a co-agent which is a chemotherapeutic agent.
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19. A method of any one of claims 1 to 15. comprising co-administration, concomitantly or in

sequence, of a therapeutically effective amount an mTORinhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

20. A method of claim 19, wherein the mTORinhibitor is 40-O-(hydroxyethyl)rapamycin and

the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical combination, comprising as a first agent an mTORinhibitor and as a

second agent 5-fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase

inhibitor that has a spectrum of activity that includes PDGFR,C-kit, and the VEGF

receptor, e.g. SU011248, growth Hormone—Receptor Antagonists, such as

pegvisomant,filgrastim or pegfilgrastim, or interferon alpha.

SC/14-Sep-06
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Abstract

A methodfor treating endocrine tumors by adminstration of an mTORinhibitor, optionally in

combination with another drug.
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Patent claims

10.

A methodfor treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutically effective amount of an MTORinhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an MTOR inhibitor.

A methodfor inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

A method for inducing endocrine tumor regression, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

A methodfor treating endocrine tumor invasiveness or symptomsassociated with such

tumor growth, comprising administering to a subject in need thereof a therapeutically
effective amount of an mTORinhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need
thereof a therapeutically effective amount of an mTOR inhibitor.

A methodfor the treatment of a disorder associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an
mTOR inhibitor.

A method according to any oneof claims 1 to 7, comprising administering in addition a

therapeutically effective amountof at least one second drug substance.

A method according to claim 8, wherein a second drug substance is somastatin or a

somastatin analogue.

The use of an MTORinhibitor for the manufacture of a medicament for use in a method

according to any one of claims 1 to 9.
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11. A method according to any one of claims 1 to 9, or the use according to claim 10,

wherein an mTOR inhibitor is selected from rapamycin or a rapamycin derivative.

12. A method according to claim 10, wherein an mTOR inihibitoris 40-0-(2-hydroxyethy!)-

rapamycin.

SC/17-Nov-06
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Neuroendocrine tumor treatment

The present invention relates to organic compounds, more specifically to the use of MTOR

inhibitors in neuroendocrine tumor treatment.

An mTORinhibitor as used herein is a compound which targets intracellular mTOR

("mammalian Target of rapamycin"). mTORis a family member of phosphatidylinositol 3-

kinase(P13-kinase) related kinase. The compound rapamycin and other mTOR inhibitors

inhibit MTOR activity via a complex with its intracellular receptor FKBP12 (FK506-binding

protein 12}. mTOR modulates translation of specific mRNAsvia the regulation of the

phosphorylation state of several different translation proteins, mainly 4E-PB1, P7O0S6K

(p70S6 kinase 1) and eEF2.

Rapamycin is a known macrolide antibiotic produced by Streptomyces hygroscopicus of

formula

 
Other mTOR inhibitors include rapamycin derivatives, for example including rapamycin

substituted in position 40 and/or 16 and/or 32.

Examples of other mTOR inhibitors include 40-O-alkyl-rapamycin derivatives, e.g. 40-O-

hydroxyalkyl-rapamycin derivatives, for example 40-O-(2-hydroxy)-ethyl-rapamycin

(everolimus),

rapamycin derivatives which are substituted in 40 position by heterocyclyl, e.g. 40-epi-

(tetrazolyl}-rapamycin (also known as ABT578),
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32-deoxo-rapamycin derivatives and 32-hydroxy-rapamycin derivatives, such as 32-

deoxorapamycin,

16-0-substituted rapamycin derivatives such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-

pent-2-ynyloxy-32(S or R) -dihydro-rapamycin, or 16-pent-2-ynyloxy-32(S or R)-dihydro-40-

O-(2-hydroxyethylh-rapamycin,

rapamycin derivatives which are acylated at the oxygen in position 40, e.g. 40-[3-hydroxy-2-

{hydroxy-methyl)-2-methylpropanoate]-rapamycin (also known as CCI779 or temsirolimus),

rapamycin derivatives (also sometimes designated as rapalogs) as disclosed in WO9802441

or W001 14387,e.g. including AP23573, such as 40-O-dimethyIphosphinyl-rapamycin,

compounds disclosed under the namebiolimus (biolimus AY), including 40-O-(2-

ethoxy)ethyl-rapamycin, and compounds disclosed under the name TAFA-93, AP23464,

AP23675 or AP23841; or

mTOR inhibitors as e.g. disclosed in WO2004101583, WO9205179, WO9402136,

W0O9402385 and WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyl}-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methy!)-2-methylpropanoate]-rapamycin (also known as CCI779)

and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578}, and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO0364383,

AP23573, AP23464, AP23675 or AP23841, e.g. AP23573, and/or

compounds disclosed under the name TAFA-93, and/or

compounds disclosed under the namebiolimus.

More preferably an mTOR inhibitor is selected from the group consisting of

rapamycin, and/or

40-0-{2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or
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16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCI779)
and/or

40-epi-(tetrazoly!)-rapamycin (also known as ABT578), and/or

AP23573,

such as 40-O-(2-hydroxyethyl)-rapamycin.

mTOR inhibitors, on the basis of observed activity, have been found to be useful e. g. as

immunosuppressant, e. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.

Endocrine, ¢.g. neuroendocrine tumors (NETs), are found in the endocrine system.

Carcinoid tumors, are a special type of tumor, generally classified as endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the

neuroendocrine cell system. In the intestinal tract, these tumors develop deepin the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.
This results in the formation of small firm nodules, which bulge into the intestinal lumen,

Pancreatic neuroendocrine tumors(islet cell tumors), which were formerly classified as

APUDomas(tumors of the amine precursor uptake and decarboxylation system), comprise

less than half of ali neuroéndicrine tumors and only 1-2% of all pancreatic tumors.

Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercaicemia) or at both

pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas,

GRFomas). The hormones secreted by pancreatic NETs depend upon the cell of origin and

are physiologically involved in a network of autocrine, paracrine, endocrine and

neurotransmitter communication. While hormone secretion is not observed in all cases of

pancreatic NET, the apparently “nonfunctioning” (i.e., non-secreting) pancreatic NETs tend

to be more aggressive and present with symptoms of tumor bulk (see e.g. Barakatet al,

Endocrine-related cancer 2004:11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl

2):895-S99).
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All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic

potential. Most are overtly malignant at the time of diagnosis, and 60% or more presentwith

liver metastases. The most common cause of death from pancreatic NETis hepatic failure

(Warner RRP, Gastroenterology 2005; 128:1668-16842005).

In a recent review, the 5-year survival rate in a series of 83 consecutive patients with

pancreatic NETs has been reported to be 55.3% which points to an unmet medical need for

continued treatmentin patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors havehistorically been classified, according to their point of origin in

embryonic development, as arising from the foregut (e.g., bronchial, pulmonary or gastric

carcinoid), midgut (e.g., small intestine or appendiceal carcinoid}, or hindgut (e.g., rectal

carcinoid), see e.g. Kulke M., Cancer Treatment Reviews 2003°29:363-370.

Primary foregut tumors are confined to the thymus, lung, stomach, and duodenum.

Midgut carcinoids are located in the distal ileum, cecum, and proximal colon. One interesting

subsetof this group is appendiceal carcinoids, which are often benign and rarely give rise to

metastatic disease. The midgut carcinoids dominate the malignant carcinoid tumors,

particularly when the carcinoid syndromeis present.

The hindgut tumors are primarily located in the distal colon and rectum,

Data suggest that the incidence of pulmonary and gastric carcinoid has increasedin the past
two decades.

According to histopathologic criteria, carcinoids can be divided into typical (TC) and atypical

(AC) carcinoids. Carcinoids can be placed in a spectrum of neuroendocrine tumors, ranging

from low-grade malignant TC to intermediate AC to high-grade large-cell neuroendocrine

carcinoma and small-cell lung carcinoma.

Carcinoid lung tumors e.g. include neuroendocrine carcinoma, Kulchitsky cell carcinoma

(KCC), bronchial carcinoid tumors, bronchial adenomas, typical carcinoids, atypical

carcinoids, carcinoid syndrome, small-celi carcinomas, Kulchitsky cells, argentaffin cells,

pulmonary carcinoids, neuroendocrine lung tumors, (primary) pulmonary neoplasms,

bronchopulmonary carcinoid tumors, lung neoplasms, tung cancers, pulmonary cancers,
intrabronchial mass.

Bronchial carcinoid tumors may originate from the neurosecretory cells of bronchial mucosa

and were previously classified as bronchial adenomas. Bronchial carcinoids are now classed
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as low-grade malignant necplasms because of their potential to cause local invasion, their

tendency for loca! recurrence, and their occasional metastases to extrathoracicsites.

Bronchial carcinoids belong to a group of neuroendocrine tumors, which cover a range of

tumors ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,

or possibly large cell neuroendocrine tumors at the other end. They demonstrate a wide

range of clinical and biologic behaviors, including the potential to synthesize and secrete

peptide hormones and neuroamines, particularly adrenocorticotropic hormone (ACTH),

serotonin, somatostatin, and bradykinin.

Bronchial carcinoid tumors may arise from Kulchitsky cells (argentaffin cells) within the

bronchial mucosa. The predominant distribution of cells are believed to occur at the

bifurcation of the lobar bronchi. These cells are neurosecretory cells, which belong to the

amine precursor uptake and decarboxylation (APUD) system. They have the capacity to

synthesize serotonin (5-hydroxytryptamine), 5-hydroxytryptophan, ACTH, norepinephrine,

bombesin, calcitonin, antidiuretic hormone (ADH), and bradykinin.

Large-cell neuroendocrine carcinoma of the lung is a newly recognized clinicopathologic

entity, which is distinct from small-cell carcinoma and has a poor prognosis.

Typical carcinoid tumors of the lung represent the most well differentiated and least

biologically aggressive type of pulmonary neurcendccrine tumor. These tumors

characteristically grow slowly and tend to metastasize infrequently. Atypical carcinoid tumors

have a more aggressive histologic and clinical picture. They metastasize at a considerably

higherrate than do typical carcinoid tumors. Carcinoid syndrome has been reported in

association with very large bronchopulmenary carcinoid tumors or in the presence of

metastatic disease. It is noted muchless frequently in association with carcinoids of

pulmonaryorigin than those originating within the gastrointestinal tract. Endocrine

syndromes found in association with small cell carcinoma of the lung are found less

commonly with carcinoid tumors of the lung; however, some endocrine abnormalities have

been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the G] tract may display an aggressive biology similar to that of

adenocarcinomas, particularly when they are located in the colon, stomach, and small

intestine, see e.g. Modlin IM et al, Gastroenterology 2005;128:1717-1751. For small-

intestinal carcinoids, which are the most frequent cause of carcinoid syndrome due to

metastatic disease in the liver, the incidence of metastasis increases proportionally with the

size of the primary tumor (Tomassetti et al 2001, ibidem).
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The incidence and survival data available suggest that clinical trials of new anticancer agents

in patients with midgut carcinoid tumors may provide the opportunity to address an unmet

medical need in a growing segment of the population of patients with carcinoids.

Carcinoid syndromeis caused by hypersecretion of numerous hormone products by the

tumorcells, including kinins, prostaglandins, substance P, gastrin, corticotrophin and

chromogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973;137:637-644). Various

endocrine or neuroendocrine syndromes can beinitial clinical manifestations of either typical

or atypical pulmonary carcinoid tumors. Carcinoid syndrome, hypercortisolism and Cushing

syndrome, inappropriate secretion of ADH, increased pigmentation secondary te excess

MSH, and ectopic insulin production resulting in hypoglycemia are some of the

endocrinopathies that can be produced by a pulmonary carcinoid tumorin a patient whois

otherwise asymptomatic.

The most common symptoms are hemoptysis, cough, recurrent pulmonary infection, fever,

chest discomfort and chest pain, unilateral wheezing, and shortness of breath, flushing and

diarrhea. Paraneoplastic syndromesare rare and include carcinoid syndrome, Cushing's

syndrome, and ectopic growth hormone-releasing hormone secretion.

Otherless frequent symptomsinclude cardiac manifestations secondaryto fibrosis of the

endocardium (Jacobsen MBet al, Eur Heart J 1995;16:263-268) which mayresult in valvular

regurgitation (valvular heart disease), with varying degrees of heart failure in patients with
cardiac manifestations. Wheezing or asthma-like symptoms, pellagra-like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension are also seen

in a numberof patients. Patients with pulmonary carcinoid often show symptoms like

recurrent pneumonia, cough, hemoptysis or chest pain. The majority of pulmonary carcinoid
tumorsarein the perihilar area. Ectopic secretion of corticotropin from pulmonary carcinoid

tumors may also account for Cushing's syndrome. Early in the course, symptomsare usually

episodic and may be provoked by stress, catecholamines, and ingestion of food or alcohol.

During acute paroxysms, systolic blood pressure typically falls 20 to 30 mmHg. Endocardial
fibrosis can cause valvular heart disease, usually affecting the proximal side of the tricuspid

and pulmonary valves and leading to tricuspid insufficiency and secondary right-sided heart
failure.

A recent review of chemotherapeutic treatment of carcinoids reports that the sensitivity of

these tumors to various cytotoxic drugs is low, and combination does not increase their

effectiveness. Based on their review of various combination therapies, including

dacarbazine/flucrouracil or 5-fluorouracil/ epirubicin, the authors conclude that that they are
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unable to recommenda specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the Gl tract (Arnold R, Rinke A et al, Clinical

Gastroenterology 2005;19{4):649-656). The apparent refractoriness of such tumors to

currently available therapies points to an unmet medical need for treatment in this patient

population.

As part of the endocrine system that regulates hormones, the pituitary gland controls many

of the other glands through secretion. Our "master gland,” the pituitary makes some

hormones, but also acts as an intermediary between the brain and other endocrine glands.

Our hormonesand the pituitary gland accomplish many homeostatic and specialized

functions, like bone growth and uterine contractions.

Neurons carry messages regarding the production of hormones betweenthepituitary gland

and the hypothalamus. Both are located at the base of the brain, nestled in a rounded part of

bone, carefully protected. They are connected by a bunch of neuronscalled the

infundibulum. Together, they work to regulate all the hormones that circulate in the

bloodstream, controlling things like growth and hair pigmentation. Hormones are the long-

distance messangersthat can inform cells when to becomeactive or stay dormant. The

pituitary gland controls the thyroid, adrenal glands, ovaries and testes, even though it's only

the size of a pea.

There are different parts of the pituitary gland that have selective functions. The posterior

lobe, called the neurohypophysis, releases the hormones vasopressin and oxytocin, but

doesn’t produce them. Vasopressinis an anti-diuretic that controls how the kidneys absorb

water, Oxytocin is a special hormoneonly present during childbirth to speed contractions.

The anterior lobe of the pituitary gland is called the adenohypophysis. It produces a variety

of hormones, such as prolactin that stimulates lactation in women. Melanocyte spurs the

body to produce melanin for skin and hair pigmentation. Follicle-stimulating hormone

indicates where and whenhair should grow during development. The very important growth

hormone conitrels bone growth to determine height, especially active during adolescence.

Hormonescontrol glands as well. The thyroid reacts to thyrotropin, the adrenal glands are

stimulated by adrenocorticotropin, and the sex glands are affected by luteinizing hormone.

The pituitary gland is responsible for many stages and aspects of our maturation.

Pituitary tumors are in general noncancerous (benign), comprising only 10 percent of brain

tumors. However, because of the location of the pituitary gland, at the base of the skull, a

pituitary tumor grows upward. And, eventually, many pituitary tumors press against the optic

West-Ward Pharm.
Exhibit 1002

Page 344



West-Ward Pharm. 
Exhibit 1002 

Page 345

10

15

20

25

30

WO 2007/0357457 PCT/EP2006/068656

nerves, causing vision problems. Symptoms vary depending upon what type of tumor is

growing and whatareaof the pituitary gland is affected. Pituitary tumors can cause

symptoms that are caused by excess production of pituitary hormones and symptoms

caused by reduced production of pituitary hormones. Other symptoms may be due to the

proximity of these tumors to local brain structures, such as the optic nerves leading to loss of

vision. Each individual also experiences symptomsdifferently, and the symptoms many

resemble other conditions or medical problems

The most commontype of pituitary tumor is called a clinically nonfunctioning tumor, because

patients do not have the classic pituitary syndromes from excess hormones, such asin

acromegaly. These types of tumors may be detected during an evaluation of an incidental

problem. A clinically nonfunctioning tumor may cause hypopituitarism, or an underactive

pituitary gland, which may lead to failure of sexual function, reduced sperm production, and

cessation of a woman's menstrual period, along with fatigue.

Another commonpituitary tumor is called a prolactinoma, a benign tumor that produces the

prolactin hormone. Prolactin stimulates breast milk production after childbirth. Women with a

prolactinoma may have reduced or absent menstrual cycles along with breast milk

production.

An uncommonpituitary tumor causes excess growth hormone production (a hormone

necessary for normal childhood growth) resulting in acromegaly. In adults, such tumors lead

to excessive somatic growth and multiple systemic, medical consequences. Another

uncommonpituitary tumor results in Cushing's disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN1) is a relatively uncommon inherited disease.

Individuals who inherit the gene for MEN 1 have an increased chanceof developing

overactivity and enlargement of certain endocrine glands. The endocrine glands most

commonly affected by MEN 1 are the parathyroid, pancreas, and pituitary glands. Almost

everyone whoinherits MEN 1 develops overactivity of the parathyroid glands

(hyperparathyroidism) at some stagein their life. The other endocrine glands become

overactive less frequently, however, people who inherit MEN 1 will usually develop

overactivity in more than one endocrine gland. Overactivity in different endocrine glands may

occur simultaneously or at separate times during a personslife. MEN 1 can lead to

overactivity and enlargementof the three endocrine glandslisted above (the endocrine

glands whichstart with the letter "P"). People who inherit the gene for MEN 1 are
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predisposed to developing an overactivity in hormone production from the parathyroid

glands, pituitary gland and pancreas (that is why physicians will measure hormonesin the

blood to check for overproduction of each specific hormone}. Increased hormone production

is usually associated with enlargementof these glands. Endocrine gland enlargement and

hormone overproduction does not usually occur in all areas of an endocrine gland at the

samepoint in time. Some parts of overactive endocrine glands grow morerapidly than

others, and produce mere hormonethanotherparts of the same gland. The parts of an

endocrine gland which grow most rapidly become "lumpy". These lumps are usually benign.

Benign lumps in endocrine glands are known as adenomas.

Adenomasare benign (not cancerous}, and do not spread to other parts of the body.

Pituitary adenomas(pituitary tumors, nervous system tumor) can lead to nerve damage,

growth disturbances, and changes in hormonal balance. Symptomsof pituitary adenomas

can vary considerably, largely depending on whetheror not the tumoris secreting one or

more of a variety of hormones. Evenif the tumoris not producing any hormones, its location

at the base of the brain can cause significant symptoms. Symptoms maye.g. include double

or blurred vision, loss of peripheral vision, sudden blindness, headache, dizziness, loss of

consciousness, nausea, weakness, unexplained weight changes, amenorrhea,erectile

dysfunction in men, decreased sexual desire, especially in men, growth of skull, hands, and

feet , deepening of voice, changesin facial appearance (due to changesin facial bones),

wider spacing ofteeth, joint pain, increased sweating, purple stretch marks on the abdomen,

increased hair growth, fat deposits where the neck meets the spine, moodiness or

depression, easy bruising, palpitations (rapid or irregular heartbeat), tremor, increased

appetite, feeling warm orhot, difficulty falling asleep, anxiousness, frequent bowel

movements, lumpin the front of the neck (enlarged thyroid).

it was found that mTOR inhibitors may be used for the treatment of such special type of

tumors

In accordancewith the particular findings the present invention provides in several aspects:

1.1 A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutically effective amount of an mTOR inhibitor.

1.2 A methodfor inhibiting growth cf endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTOR inhibitor.
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1.3

1.4

1.5

1.6

1.7

1.8

1.9

-10-

A method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical effective amount of

an mTOR inhibitor.

A method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to a subject in need thereof a therapeutically

effective amount of an MTOR inhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need

thereof a therapeutically effective amount of an MTOR inhibiter.

A method for the treatment of a disorder associated with endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an

mTOR inhibitor.

The use of an mTORinhibitor for the manufacture of a medicament for use in any

method of 1.1 to 1.7 above.

A pharmaceutical composition comprising an mTORinhibitor in association with at least

one pharmaceutically acceptable excipient, e.g. appropriate carrier and/or diluent, e.g.

including fillers, binders, disintegrants, flow conditioners, lubricants, sugars or

sweeteners, fragrances, preservatives, stabilizers, wetting agents and/or emulsifiers,

solubilizers, salts for regulating osmotic pressure and/or buffers; for use in any method
or use of 1.1 to 1.7 above.

Endocrine tumors as indicated herein e.g. include neuroendocrine tumors,e.g. including

carcinoid tumors, pancreatic neuroendocrine tumors and tumorsin parathyroid, pancreas,

and pituitary glands.

Carcinoid tumors as indicated herein e.g. include typical and atypical carcinoids, ranging

from low-grade malignant typical to intermediate atypical to high-grade large-cell

neuroendocrine carcinoma and small-cell lung carcinoma; e.g. including carcinoids arising

from the

- foregut e.g., bronchial, pulmonary or gastric carcinoids, e.g. including primary foregut

tumors confined to the thymus, lung, stomach, and duodenum: e.g. carcinoid tumors of the
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Gl tract, e.g. located in the colon, stomach or small intestine, e.g. smatlintestinal

carcinoids, e.g. including

~ midgut, e.g., small intestine or appendiceal carcinoids, e.g. located in the distal ileum,

cecum, and proximal colon, or

- hindgut, e.g., rectal carcinoids.

Carcinoid lung tumors as indicated herein e.g. include neuroendocrine carcinoma, Kulchitsky

cell carcinoma (KCC} (Kulchitsky cells, argentaffin cells}, bronchial carcinoid tumors,

bronchial adenomas,e.g. including bronchial adenomas such as a small cell carcinoma and

large cell neuroendocrine tumors, typical carcinoids or atypical carcinoids associated with

large bronchopulmonary carcinoid tumors or small-cell carcinomas, pulmonary carcinoids,

neuroendocrine lung tumors, large-cell neuroendocrine carcinoma of the lung, (primary)

pulmonary neoplasms, bronchopulmonary carcinoid tumors, lung neoplasms, lung cancers,

pulmonary cancers, intrabronchial mass.

Pancreatic neuroendocrine tumors as indicated herein e.g. include islet cell tumors,

APUDomas, insulinomas, glucagonomas, nonfunctioning pancreatic NETs, pancreatic NETs

associated with hypercalcemia, gastrinomas, VIPomas, somatostatinomas, GRFomas.

Endocrine or neuroendocrine tumor symptomsasindicated herein e.g. include hemoptysis,

cough, recurrent pulmonary infection, fever, chest discomfort and chest pain, unilateral
wheezing, shortness of breath, flushing and diarrhea, endocrine or neuroendocrine
syndromescarcinoid syndrome,e.g. including manifestations of either typical or atypical
pulmonary carcinoid tumors, Cushing's syndrome, inappropriate secretion of ADH, increased
pigmentation secondary to excess MSH, and ectopic insulin production resulting in
hypoglycemia, ectopic growth hormone-releasing hormone secretion, ectopic secretion of
corticotropin, cardiac manifestations secondaryto fibrosis of the endocardium (endocardial
fibrosis), valvular regurgitation (valvular heart disease), tricuspid insufficiency, secondary

right-sided heart failure, wheezing or asthma-like symptoms, pellagra-like skin lesions with
hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension, recurrent

pneumonia, cough, chest pain.

Tumorsin parathyroid, pancreas andpituitary glands as indicated herein, @.g. include
pituitary tumors, nervous system tumor, such as adenomas, multiple endocrine neoplasia

type 1 (MEN 1}.
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Pituitary tumor symptomsas indicated herein include symptoms that are associated with

excess production of pituitary hormones and symptoms caused by reduced production of

pituitary hormones, loss of vision, clinically nonfunctioning tumor, e.g. associated with

hypopituitarism underactive pituitary gland, e.g. associated with failure of sexual function,

reduced sperm production, and cessation of a woman's menstrual period, along with fatigue,

prolactinoma, a benign tumorthat produces the prolactin hormone, acromegaly, e.g.

associated with excessive somatic growth and multiple systemic, medical consequences,

Cushing's disease, nerve damage, growth disturbances, changes in hormonalbalance,

double or blurred vision, loss of peripheral vision, sudden blindness, headache, dizziness,

loss of consciousness, nausea, weakness, unexplained weight changes, amenorrhea,

erectile dysfunction in men, decreased sexual desire, especially in men, growth of skull,

hands, and feet , deepening of voice, changesin facial appearance (due to changesinfacial

bones), wider spacing of teeth, joint pain, increased sweating, purple stretch marks on the

abdomen, increased hair growth, fat deposits where the neck meets the spine, moodiness or

depression, easy bruising, palpitations (rapid or irregular heartbeat), tremor, increased

appetite, feeling warm or hot, difficulty falling asleep, anxiousness, frequent bowel

movements, lump in the front of the neck (enlarged thyroid).

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a Cancer is

mentioned, also metastasis in the original organ or tissue and/orin any other location are

implied alternatively or in addition, whatever the location of the tumor and/or metastasis is.

Disorders associated with endocrine tumors include endocrine or neuroendocrine tumor

symptoms andpituitary tumor symptoms, such as indicated above.
Disorders include diseases.

An mTOR inhibitor may be used, e.g. in any method of 1.1 to 1.8 as described herein alone
or in combination with one or more, at least one, second drug substance.

In other aspects the present invention provides

2.1 A combination of an mTOR inhibitor with at least one second drug substance,e.g. for

any use asindicated under 1.1 to 1.8 above.
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2.2 A pharmaceutical combination comprising an mTOR inhibitor in combination with at

least one second drug substance, e.g. for any use as indicated under 1.1 to 1.8 above.

2.3 A pharmaceutical compesition comprising an mTOR inhibitor in combination with at least

one second drug substance and one or more pharmaceutically acceptable excipient(s),

e.g. for any use as indicated under 1.1 to 1.8 above.

2.4 The use of an mTOR inhibitor for the manufacture of a medicamentfor use in

combination with a second drug substance,e.g. for any use as indicated under 1.1 to

1.8 above.

2.5 Any method of 1.1 to 1.8 above comprising co-administering, concomitantly or in

sequence, a therapeutically effective amount of an MTOR inhibitor and at least one

second drug substance, e.g. in the form of a pharmaceutical combination or

composition.

2.6 An mTOR inhibitor in combination with at least one second drug substance for use in

the preparation of a medicament, e.g. for use in any method of 1.1 to 1.8 above.

2.7 Any method as indicated under 2.1 to 2.6 above, wherein the mTOR inhibitoris

administered intermittently.

Combinations include fixed combinations, in which an mTOR inhibitor and at least one

second drug substance are in the same formulation; kits, in which an MTOR inhibitor and at

least one second drug substancein separate formulations are provided in the same

package, e.g. with instruction for co-administration, and free combinations in which an

mTOR inhibitor and at least one second drug substance are packaged separately, but

instruction for concomitant or sequential administration are given.

In another aspect the present invention provides

2.8 A pharmaceutical package comprisingafirst drug substance which is an mTOR inhibitor

and at least one second drug substance, beside instructions for combined

administration:

2.9 A pharmaceutical package comprising an mTOR inhibitor beside instructions for

combined administration with at least one second drug substance;

2.10 A pharmaceutical package comprising at least one second drug substance beside

instructions for combined administration with an MTOR inhibitor;

e.g. for use in any method of 1.1 to 1.8 above.
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Treatment with combinations according to the present invention may provide improvements

compared with single treatment.

In another aspect the present invention provides

2.11 A pharmaceutical combination comprising an amount of an mTOR inhibitor and an

amount of a second drug substance, wherein the amounts are appropriate to produce

a synergistic therapeutic effect.

2.12- A method for improving the therapeutic utility of a an MTOR inhibitor comprising co-

administering, e.g. concomitantly or in sequence, a therapeutically effective amount of

an mTOR inhibitor and a second drug substance.

2.13 A method for improving the therapeutic utility of a second drug substance comprising

co-administering, e.g. concomitantly or in sequence, a therapeutically effective amount

of an MTORinhibitor and a second drug substance.

e.g. for use in any method of 1.1 to 1.8 above.

In a method of 2.11 to 2.13 abovethe activity of an MTOR inhibitor or a second drug

substance may be enhanced compared with single treatment, e.g. combined treatment may

result in synergistic effects or may overcome resistance against an mTOR inhibitor or a

chemotherapeutic agent, e.g. when used in any method according to 1.1 to 1.8 as described
above.

A (pharmaceutical} combination, e.g. composition as indicated under 2.1 to 2.13 comprises

a) a first agent which is an mTOR inhibitor and

b) asecond drug substance as a co-agent which is a chemotherapeutic agent, e. g. as

defined hereinafter or hereinbefore.

Treatment of disorders (diseases) according to the present invention includes prophylaxis

(prevention).

For such treatment, the appropriate dosage will, of course, vary depending upon, for

example, the chemical nature and the pharmacokinetic data of a compound used, the

individual host, the mode of administration and the nature and severity of the conditions

being treated. However, in general, for satisfactory results in larger mammals, for example
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