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T AND PO R OF ATTORNEY FOR UNITED STAT S PATENT A PLI Tl N

Original El Supplemental El Substitute

As a below named inventor, I hereby declare that:

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

I believe I am the original, first and sole lnventor'(if only one name is listed below) or an original, tirst
and joint inventor (if more than one name is listed below) of the subject matter which is claimed and for
which a United States patent is sought on the Invention entitled

Nauroandocn.-ine tumor treatane-nt '

the specification of which:

Cl is attached hereto.

[I was filed on - as Application No.
(dayimonthiyeer)

and, if this box (El) contains an 3

l:'l _ was amended on .
(daylmonthlyea r)

[S] was filed as Patent Cooperation Treaty international Application No.
PCTIEPZODBIDGBBSB on 20.11 .2006

(daylmontrtfyear)

and, if this box (El) contains an 3

El entered the national stage in the United States and was accorded Application No.

and, If this box (Cl) contains an 3

III was amended, subsequent to entry into the national stage, on _
- tdayimonthlyeari

I hereby state that I have reviewed and understand the contents of the above-identified specification.
including the cialms, as amended by any amendment(s) specifically referred to above and. if H135
application was flied as a Patent Cooperation Treaty Intematlonal application, by any amendments
made during the international stage (Including any made under Patent Cooperation Treaty Rule 91,
Article 19 and Article 34).

I act-tnowledge my duty to disclose infomtation which is material to patentabiiity as defined In 37 C.F.R.
1.56. including, for continuation-in-part applications, material infonnation which became available
between the filing date of the prior application and the national or Patent Cooperation Treaty
international filing date of the continuation-in-part application.
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I hereby claim the benefit under 35 U.S.C. 119(a)~(d) or (f) or 3659:) of any foreign application(s) for
patent, inventor's oenifcate or plant breeders right certificate listed below and under 35 U.S.C. 365(a)
of any Patent Cooperation Treaty international applicetion(a) designating at least one country other
than the United States listed below and have also iisted below any foreign applioatlonie) for patent
inventors certificate or plant breeder's right certificate and Patent Cooperation Treaty lntematlonal
appl:'cation(a) 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 pn'on'ty of which is claimed for that subjectmatter:

COUNTRYIREGION - APPLICATION No. FILING DATE PRIORITY CLAIMED
OR P.C.T. ' , (daytmon ar)

Great Britain 05236583 21 .1 1 .2005 Yes No

Great Brlhiln _ 0601082.1 1 9.01.2006 No

Great Britain 06-02747.8 10.02.2006 No

Great Britain 06-07942.0 . 21.04.2006 No

Great Brllaln 0609272.0' 1 0.05.2006 No

Great Britain 0609912.1 18.05.2006 No

EUFOPGEI1 PH‘-‘|=0dIIfl 051206503 14.09.2006 No

Yes

Yes

Yes

Yes

YesEEEEEEE onnnono
Yes

I hereby claim the benefit under 35 U.S.C. 119(e) of any United States provisional appllcaliOn(B) listed
below:

APPLICATION NO. FILING DATE
cla lrnonthl er

I hereby claim the benefit under 35 U.S.C. 120 oi any United States applic.-at1on(s) listed below and
under 35 U.S.C. 365(0) of any Patent Cooperation Treaty international appllcaflonle) designating the
United States listed below:

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

(d5W|'n0|1W¥63f) Patent No. da Imon er
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I hereby appoint all of the registered practitioners associated with Customer No. 001095. respectively
and individually. as my attorneys and agents. with full power of substitution and revocation. to
prosecute this application and to transact all business in the Patent and Trademark Oltice connected
therewith.

If this box (El) contains an x , i hereby authorize the registered practitioners associated with
Customer No. 001095 and any others actin on my behalf to take any action relating to this application
based on communications from Corporate Intellectual Property of Novarfls International AG. Basie,
Switzertand. or an affiliate thereof or a successor thereto, without direct communication from me.

Please send all correspondence relating to this application to the address associated with CustomerNo. 001095.

I hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are betle-Jed to be true; and further that these statements were made
with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment. or both. under 18 U.S.C. 1001 and that such willful false statements mayjeoperdize the
validity of the appflcation or any patent issuing thereon.

Full Mme of sole _
or first Joint inventor Peter Wayne MARKS

inventors signature _/Q Date
Residence Woodbrldge, CT 06525-1913. US

Citizenship ' USA

Post Oflice Address 145 Rimmon Road
Woodbridge. CT 06525-1913
US

Full name of second

joint inventor. If any David LEBWOHL

lnventor‘s signature Date. 23" fifc 2:90};-
(d ayfrnontltlyeer)

Residence Madison. New Jersey 07940 Us

Citizenship USA

, Post Oftice Address 55 Pomaroy Road
Madison. New Jerley 07040US

IMPORTANT: Before this declaration is signed. the patent application (the specification. the claims
and this declaration) must be read and understood by each person signing it. and no changes may be
made in the application after this declaration has been signed.
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FILING BY “EXPRESS MAIL” UNDER 3'? CFR 1.10

Express Mail Label Number Date of Deposit

Form PTO—139G-MOD U. S Deparlrrientcfcomrnerce Patent and Trademark Office ATTQRNE\(’s DOCKET NUMBER
‘REV ‘W’ 346'78—US—PCT

TFIANSMITTAL LETTER TO THE UNITED STATES U-3 APPLICATION NO‘ «-rrwwn-seesrcrnr-5»

DESIGNATED/ELECTED OFFICE (DO/E0/US)
CONCERNING A FILING UNDER 35 u.s.c. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/EP20D6/068656 20 November 2006 (20.1 1.06) 21 November 2005 (21.11.05)TITLE OF INVENTION

NEUROENDOCRINE TUMOR TREATMENT USING MTOR INHIBITORS
APPLICANTIS) FOR DOIEO/US
MARKS ET AL.

Applicant herewith submits to the United States Designatedr'Elected Oflice (DOIEOIUSJ the following items and other information:

This is a FIRST submission of items concerning a filing under 35 U.S.C. 371.
This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371.
This express request to begin national examination procedures (35 U.S.C. 371(0) 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 for International Preliminary Examination was made by the 19th month from the earliest claimed prioritydate.

A copy of the International Application as filed (35 U.S.C. 371(c)(2))
a. El is transmitted herewith (required only if not transmitted by the International Bureau).
b. has been transmitted by the International Bureau. (See Form PCTf|Br'30B)
c. El is not required, as the application was filed in the United States Receiving Office (FIOIUSI.
A translation of the international Application into English (35 U.S.C. 371(c)(2)).
Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C.371(c)(3)).
a. [I are transmitted herewith (required only if not transmitted by the international Bureau).
b. E] have been transmitted by the International Bureau.

c. I:I have not been made; however, the time limit for making such amendments has NOT expired.cl. have not been made and will not be made.
A translation of the amendments to the claims under PCT Ar1icle 19 (35 U.S.C. 371 (c)(3)).
An executed Declaration and Power of Attorney (original or copy) (35 U.S.C. 371(c)(4)).
A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C.3?1(C)(5)).

Items 11. to 16. below concern documenl(sI or information included.

11. E An Information Disclosure Statement under 37 CFR 1.97 and 1.93.

12. An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.23 and 3.31 is included.

13. A FIRST preliminary amendment.
A SECOND or SUBSEQUENT preliminary amendment.

14. An Application Data Sheet under 37 CFR 1.76.

15. A substitute specification.

16. A change of power of attorney andfor address letter.

17. A computer-readable form of the sequence listing in accordance with PCT Fiule 13rer.2 and 37 CFR 1.821—1.EI25.

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

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

IZIIZIIIIEIEIIIIIZIZIEIZI
20. Other items or information:
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US. AF'F'LlCATlON NO. (rt lmowrt, see 37 CFR 1.5) INTEFENATIONAL APPLICATION NO. ATTOFINEVS DOCKET NUMBER
—vcrrsrzooeroasasa ms-us-rcr
The following fees are submitted: CALCULATIONS no use

21. E Basic national fee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $310
22. Examination Fee

E] if international preliminary examination report was prepared by USPTO
and all claims satisfy provisions of PCT Article 33(1)-(4) . . . . . . . . . . . . . .

E All other situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

23. Search fee

C] If Search fee (3? CFR 1.445(a)(2)) has been paid on the international
application to the USPTO as an International Searching Authority . . . . . . .

E if International Search Report was prepared and provided to the Office. . .
E] All other situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TOTAL OF 21, 22 AND 23 :

Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence listing or computer
program listing filed in an electronic medium). The fee is $260 for each additional 50 sheets of paper or fractionthereof.

Total Sheets Extra sheets Number of each additional 50 or fraction RATE
thereof (round u - to a whole number)

40-100=1 

Surcharge of $130 for furnishing the oath of declaration later than E] 30
months from the earliest claimed riori date (37 CFR 1.492(e)).

12

 

CLAIMS NUMBER FILED NUMBER EXTRA RATE

Total claims j O X $ 50
nde ndent claims

MULTIPLE DEPENDENT CLAlM(S) (if a n licable} + $ 370
_ TOTAL OF ABOVE CALCULATIONS =
Reduction of 112 for filing by small entity, if applicable. Verified Small Entity Statement must also be
filed (Note 37 CFR 1.9, 1.27.128).

SUBTOTAL : $ 1,770
Processing fee of $130 for furnishing the English translation later than L] 30 months from the
earliest claimed priority date (3? CFR 1.492(1)). +

5969
09 J3 Cl

1,770

TOTAL NATIONAL FEE = $ 1,770
Fee for recording the enclosed assignment (3? CFR 1.21 (h)). The assignment must be accompanied
to an a roriate cover sheet (37 CFR 3.28, 3.31). $40 er roert «-

TOTAL FEES ENCLOSED = 3 1,770
Amount to

be: refunded
char ed

a. A check in the amount of $ to cover the above fees is enclosed.
b.

III

E Please charge Deposit Account No. 19-0134 in the name of Novarlis in the amount of $1,770 to cover the above fees. Aduplicate copy of this form is enclosed.

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment toDeposit Account No. 19-0134 in the name of Novartis.

C.

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFH 1.137'(a)
or (b)) must be filed and granted to restore the application to pending status.

Send all correspondence to the address associated with 7Customer No. 001095, which is currently: 4~

Gregory . 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 of 2
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FILING BY “EXPRESS MAIL” UNDER 3'? CFR 1.10

Express Mail Label Number Date of Deposit

Form PTO—139G-MOD U. S Deparlrrientcfcomrnerce Patent and Trademark Office ATTQRNE\(’s DOCKET NUMBER
‘REV ‘W’ 346'78—US—PCT

TFIANSMITTAL LETTER TO THE UNITED STATES U-3 APPLICATION NO‘ «-rrwwn-seesrcrnr-5»

DESIGNATED/ELECTED OFFICE (DO/E0/US)
CONCERNING A FILING UNDER 35 u.s.c. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/EP20D6/068656 20 November 2006 (20.1 1.06) 21 November 2005 (21.11.05)TITLE OF INVENTION

NEUROENDOCRINE TUMOR TREATMENT USING MTOR INHIBITORS
APPLICANTIS) FOR DOIEO/US
MARKS ET AL.

Applicant herewith submits to the United States Designatedr'Elected Oflice (DOIEOIUSJ the following items and other information:

This is a FIRST submission of items concerning a filing under 35 U.S.C. 371.
This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371.
This express request to begin national examination procedures (35 U.S.C. 371(0) 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 for International Preliminary Examination was made by the 19th month from the earliest claimed prioritydate.

A copy of the International Application as filed (35 U.S.C. 371(c)(2))
a. El is transmitted herewith (required only if not transmitted by the International Bureau).
b. has been transmitted by the International Bureau. (See Form PCTf|Br'30B)
c. El is not required, as the application was filed in the United States Receiving Office (FIOIUSI.
A translation of the international Application into English (35 U.S.C. 371(c)(2)).
Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C.371(c)(3)).
a. [I are transmitted herewith (required only if not transmitted by the international Bureau).
b. E] have been transmitted by the International Bureau.

c. I:I have not been made; however, the time limit for making such amendments has NOT expired.cl. have not been made and will not be made.
A translation of the amendments to the claims under PCT Ar1icle 19 (35 U.S.C. 371 (c)(3)).
An executed Declaration and Power of Attorney (original or copy) (35 U.S.C. 371(c)(4)).
A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C.3?1(C)(5)).

Items 11. to 16. below concern documenl(sI or information included.

11. E An Information Disclosure Statement under 37 CFR 1.97 and 1.93.

12. An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.23 and 3.31 is included.

13. A FIRST preliminary amendment.
A SECOND or SUBSEQUENT preliminary amendment.

14. An Application Data Sheet under 37 CFR 1.76.

15. A substitute specification.

16. A change of power of attorney andfor address letter.

17. A computer-readable form of the sequence listing in accordance with PCT Fiule 13rer.2 and 37 CFR 1.821—1.EI25.

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

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

IZIIZIIIIEIEIIIIIZIZIEIZI
20. Other items or information:



Par Pharm., Inc. 
Exhibit 1002 

Page 008

US. AF'F'LlCATlON NO. (rt lmowrt, see 37 CFR 1.5) INTEFENATIONAL APPLICATION NO. ATTOFINEVS DOCKET NUMBER
—vcrrsrzooeroasasa ms-us-rcr
The following fees are submitted: CALCULATIONS no use

21. E Basic national fee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $310
22. Examination Fee

E] if international preliminary examination report was prepared by USPTO
and all claims satisfy provisions of PCT Article 33(1)-(4) . . . . . . . . . . . . . .

E All other situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

23. Search fee

C] If Search fee (3? CFR 1.445(a)(2)) has been paid on the international
application to the USPTO as an International Searching Authority . . . . . . .

E if International Search Report was prepared and provided to the Office. . .
E] All other situations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TOTAL OF 21, 22 AND 23 :

Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence listing or computer
program listing filed in an electronic medium). The fee is $260 for each additional 50 sheets of paper or fractionthereof.

Total Sheets Extra sheets Number of each additional 50 or fraction RATE
thereof (round u - to a whole number)

40-100=1 

Surcharge of $130 for furnishing the oath of declaration later than E] 30
months from the earliest claimed riori date (37 CFR 1.492(e)).

12

 

CLAIMS NUMBER FILED NUMBER EXTRA RATE

Total claims j O X $ 50
nde ndent claims

MULTIPLE DEPENDENT CLAlM(S) (if a n licable} + $ 370
_ TOTAL OF ABOVE CALCULATIONS =
Reduction of 112 for filing by small entity, if applicable. Verified Small Entity Statement must also be
filed (Note 37 CFR 1.9, 1.27.128).

SUBTOTAL : $ 1,770
Processing fee of $130 for furnishing the English translation later than L] 30 months from the
earliest claimed priority date (3? CFR 1.492(1)). +

5969
09 J3 Cl

1,770

TOTAL NATIONAL FEE = $ 1,770
Fee for recording the enclosed assignment (3? CFR 1.21 (h)). The assignment must be accompanied
to an a roriate cover sheet (37 CFR 3.28, 3.31). $40 er roert «-

TOTAL FEES ENCLOSED = 3 1,770
Amount to

be: refunded
char ed

a. A check in the amount of $ to cover the above fees is enclosed.
b.

III

E Please charge Deposit Account No. 19-0134 in the name of Novarlis in the amount of $1,770 to cover the above fees. Aduplicate copy of this form is enclosed.

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment toDeposit Account No. 19-0134 in the name of Novartis.

C.

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFH 1.137'(a)
or (b)) must be filed and granted to restore the application to pending status.

Send all correspondence to the address associated with 7Customer No. 001095, which is currently: 4~

Gregory . 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 of 2
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CASE 34678-US—PCT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF

MARKS ET AL.

INTERNATIONAL APPLICATION NO: PCTfEP2006/068656

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

This paper is 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 deemed to be required, the Commissioner is hereby authorized to charge such fee to
Deposit Account No. 190134.

In accordance with 37 C.F.R. §‘I .56, applicants wish to call the Examiner’s attention to

the references cited on the attached form(s) PTO—14-49.

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

references are of record in the instant PCT appiication PCT/EP2006/068656, copies are not
enclosed herewith.
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The Examiner is requested to consider the foregoing information in relation to this

application and indicate that each reference was considered by returning a copy of the initialed

PTO 1449 form(s).

Respectfully submitted,

Novartis Pharmaceuticals Corp. -

Patents Pharma Greg y . Hou on
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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PCT
WORLD INTELLECTUAL PROPERTY ORGANIZATIONlntemationai Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 :

A61K 3831
(43) International Publication Date:

(21) International Application Number: PCTVEP97/03036

(22) International Filing Date: 11 June 1997 (I 1.06.97)

(30) Priority Data:
'96 l 2 l 7 I .0
9619310.?

GE
GE

ll June 1996 (1106.96)
16 September 1996 (l6.09.96)

(71) Applicant (for ail designated States except US): NOVARTIS
AG ICHICH]: Schwarzwalclallcc 215, CH-4058 Basel (CH).

(72) Inventor; and
('15) Inventor];-Xpplicanl {for US only): WE-DCKBECKER, Gisbcrt

[DEICH]; Locliring 3!, CH-4105 Biz-.1-Bcnken (CH).

('74) Agent: ROTH. Bernhard. M.; Novanis AG, PaIcnt- und
Markbnabtcilung, Klybcclcslrassc 141, CH-4002 Basal (CH).

(11) International Publication Number: W0 9'7/47317

IS December [997 (i3.l2.97}

(81) Designated States: AL. AM, AT, AU, AZ, BA, BB, BG, BR,
BY. CA. CH, CN, CU. CZ, DE. DK. EE. ES, Fl. GB, GE,
GH. 1-IU, IL, IS, JP, KE. KG. KP. KR, KZ, LC. LK, LR,
LS. LT. LU. LV. MD, MG, MK. MN, MW, MX. NO, NZ,
PL, PT, RO, RU. SD. SE, SG. SI. SK. TI, TM, TR. TI‘.
UA, UG, US, UZ, VN, YU. ZW, ARIPU patent (GH, KE.
LS, MW, SD, 82. UG, ZW). Eurasian pau:n1(AM. AZ, BY,
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, CH,
DE. DK. ES. Fl, FR. GB. GR, IE. IT. LU, MC. NL, PT.
SE), OAPI patent (BF. BL CF, CG. CI, CM. GA. GM. ML,
MR, NE, SN, TD. TG).

Published
‘With inrernarinnai search report.

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

(57) Abstract

A combination of a compound of the somatostatin class and a rapamycin macrolide is useful for thc prevention or treatment of call
hyperproliferation.
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Codes used to identify States party to the PCT on the front pages of pamphlets publishing intcmationai applications under the PCT‘.
Albania
Armenia
Amlria
Australia
Azerbaijan
Bosnia mo Hcrelsgu-villa
Bubodoa
Belgium
Burlrina Faao
Bulgaria
Benin
Brazil
Beiai-us
Canada
Central African Republic
Ccmgu
Switzerland
com d'Ivoire.
Caniem-on
China
Cuba
Czech ‘Republic
Germany
Denmark
llelorlia

ES
Fl
FR
GA
GE
GE
GH
GN
GR
IIU
[E
[L
IS
IT
JP
KE
KG
KP

FOR THE PURPOSES OF INFORMATION ONLY

Spain
Finland
France
Gabon
United Kingdom
Georgia
Ghana
Guinea
Greece
Hungary
Ireland
laniel
Iceland
Italy
Japan
Kenya
Kyrgyulan
De:-ruocralic People's
Republic of Korea
Republic of Korea
Kazaislan
Saint Lucia
Lieazhlcnslcin
Sr‘: Lsnlra
Liberia

LS
LT
LU

MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
Pl.
PT
RO
RI]
SD
SE
SC

Lesotho
Lilhuunia
Luxembourg
Lalvia
Monaco
Republic of Moldova
Madagascar
The funnei Yugoslav
Republic of Macedonia
Mali
Mongolia
Maurilallia
Malawi
Mexico
Niger
Netherlands
Norway
New Zealand
Poland
Poruigal
Romania
Russian Federation
Sudan
Swetn
Singapore

SI
SK

SZ
TD
1'13
1'5
TM
TR
TT
UA
U6
US
UZ
VN
Y U
ZW

Slovenia
Slovakia
Senegal
Swaziland
Chad
Togo
Tajikiatari
Turkmenistan
Turkey
Trinidad and Tobago
Ukraine
Uganda
Unired Snare: of America
Uzbekistan
Vic! Nam
Yugoslavia
Zimbabwe
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W0 97!-473“ PCTI'EP9'H(}3036

COMBINATIO F OM TO IN NALOGUE NDARAPAMYCI

The present invention relates to a pharmaceutical combination and its use in the

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

tumors or intimal cell 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 phannaceutical combination comprising a

compound of the somatostatin class. and a rapamycin macrolide.

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

occurring somatostatin-l4 and analogues having somatostatin related activity, e.g. as

disclosed by AS. Dutta in Small Peptides. Vol.19, Elsevier (3993). 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-l4 wherein one or more

amino acid units have been omitted andlor replaced by one or more other amino radica](s)

andJor wherein one or more functional groups have been replaced by one or more other

functional groups andfor 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—l4 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 hSS'I'-5), preferably in the

nMolar range, more preferably to at least the hSST-2 receptor in the nM0lar 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 4.310,5l8 and 4,235,886, in European Patent Specifications EP-

A-1295; 23,l92; 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 91109056; WO 97101579; W0 97i'l47l5.
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the contents thereof, in particular with respect to the compounds. being incorporated

herein by reference.

Preferred somatostatin anaiogues are e. g. compounds of formula I

A, (‘II-ll-S-Y1 Y2'S" H2
:N-CH-co-B-C-D-E-NH- H-G

A

wherein

A is Cmalkyl. C,_mphenylalkyl or a group of formula RCO-,

whereby

i) R is hydrogen. C,,,,alkyl, phenyl or C-,_,uphenylalky1, or

ii) RCO- is

a) a D-phenylalanine residue optionally ring-substituted by halogen, N02, NH2, OH.

C,_3aikyl and/or Cwalkoxy; or

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

above, or of a corresponding D-amino acid, 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) andlor b) above,

the (1—amino group of amino acid residues a) and b) and the N-terminal amino group of

dipeptide residues c) being optionally mono- or di-Cmalkylated or substituted by

C,_,alkanoyl;

A‘ is hydrogen or C,_3allcyl,

Y, and Y2 represent together a_ direct bond or each of Y, and Y, is hydrogen

B is -Phe- optionally ring—substitutcd by halogen, N02. NH}, OH, Cmalkyl and /or
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Cmalkoxy (including pentafluoroalanine), naphthylalanine or pyriclylalanine,

is (L)-TIp— or (D)-Trp- optionally ot—N-methylated and optionally benzene-

ring-substitutcd by halogen, N02. NI-12. OH. C,_,alkyl and/or C,_3alkoxy,

is Lys, 4—aminocyclohexylA1a or 4-aminocyclohe:-:ylGly

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

is a group of formula

/R11
—COORT —CI-12030, -CON.‘

R12

wherein

is hydrogen or Cmalkyl,

is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester, e.g. forrnyl, Cmzalkylcarbonyl, benzoyl,

is hydrogen. C..3alky1, phenyl or Cmphenyl-alkyl.

is hydrogen, Cmalkyl or a group of formula —CH(R,3)—X,,

is CH:OH, -(CI-12);.-OH, -(CH,)3—OH, -CH(CH3)OH, isobutyl, butyl, benzyl.

naphthyl-methyl or indol—3—yl-methyl, and

is a group of formula

-cook, -CH 10121 cor -CO-N
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wherein

R7 and Rm have the meanings given above,

R” is hydrogen or Cmalkyl and

R” is hydrogen, C,_3a1kyl, phenyl or C,_,ophenylalkyl, and

R”, is hydrogen or hydroxy,

with the proviso that

when R, is -CH(R,3)-X, then R“ is hydrogen or methyl,

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

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

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

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

the following somatostatin analogues:

a. (D}Phe-Ciys—Phe-(D)Trp—Lys—Thr-gys-Thr—ol
also known as octreotide

. (D)Phe-(iys-Tyr-(D)Trp-Lys-Val—Cys—ThrNI-I,

. (D)Phe—Cy5—Tyr-(D)Trp-Ly5—Val-Cys-TrpNI-[1

also known as vapreotide

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

. (D)Phe-Cys-Phe-(D)Trp-Lys—Thr-gys-ThrNI-[2

. 3—(2-(Naphthyl)—(D)Ala-éys-Tyr-(D)Trp-Lys-Val-glys-ThrNH,
also known as lanreotide
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. (D)Phe—Cys—Tyr-(D)Trp-Lys—Val—&ys-B-Nal—NH2

. 3—(2-naphthy})-Ala-éys-Tyr-(D)Trp-Lys—Val-Cys-fi-Na]-NH;

'. (D)Phe-(1.:ys—B—Nal—(D)Trp-Lys-Val-Eys—Thr—Nl-I3

'. (D)Phe-Cys~Tyr-(D}Trp-Lys-Leu-Cys-Thr-NH,

'. (D)Phe—Cys-Tyr-(D)Trp-Lys-Eys-'I'hr~NH2.

A preferred compound of fonnula I is octreotide.

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

complexes thereof. Acid addition salts may be fonned 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 compounds of the invention on addition of

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

an addition of polymeric organic substances.

Further somatostatin analogues suitable for use in accordance with the present

invention are:

cyclo [-Asn—Phe-Phe—D'I‘rp-Lys-Thr-Phe-Gaba-].

cyclo(Asu-Ly5-Asn-Phe-Phe-Trp-Lys—Thr-Tyr-Thr-Ser), and

(D)N al—Glu-Tyr-(D)Trp-Lys-Val-Lys-Thr-NH,

According to an alternatively preferred embodiment of the invention. the somatostatin

component of the combination is a somatostalin analogue comprising the amino acid

sequence of formula (II)
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—(D/L)Trp-Ly5—X2-X3-

wherein X3 is a radical of formula (a) or (b}

-NH-|'.l':H-CO-
CH-o-CH,-R,
I

CH3

-NH-C[!H-C0-
CH2

R2

wherein R, is optionally substituted phenyl,

R2 is -Z,-Cl-I,-R,. -CH2-CO-O-CH,-R,,

—@— O-CH2-R, {-33% OH

wherein Z, is O or S,

and

X, is an a-amino acid having an aromatic residue on the Cu side chain. or an

amino acid unit selected from Dab. Dpr, Dpm, His,(Bzl}I-IyPm, thieny1-

Ala, cyclohcxyl-Ala and I.-butyl-Ala,

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

somatostatin-14.

Such somatostatin analogues are c.g. disclosed in WOI 97I0l579, 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 31 of the somatostatin-l4. 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

0t~carbonyl group of the residue at position 6 and the o'.—arnino group of the residue at

position 1.

While Lys, X3 and X3 in the sequence of formula II have the L-configuration, Trp

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

X3 is preferably a residue of formula fa) or (b), R: being preferably -Z,-Cl-I,-R, or

@o-cH,-a, _

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

natural or unnatural ot—arnino acid, e.g. Phe, Tyr, Trp, Nal, Pal. benzothienyl-Ala, Tic and

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

bearing an aromatic residue on the Cu side chain.

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

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

phenyl. Z, is preferably 0.

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

compounds of formula (III)

cycio[A — 7J.a- Trp — Lys - X2- X 3]I 2 3 4 5 5
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wherein

X; and X, are as defined above,

A: is a divalent residue selected from Pro,

(R_.~Nl-l-CO-O)Pro-, R5-N-Rh-Pro—, HO-Rh-Pro~,

I I | I
Re

fl—CO-
Rd-(CH2)l_6-N-N

R3,R,,,N—(CH1),_5-CO-NH-Pro- , R3,R3bN-(CH,),_6-S-Pro-

R,—NH—CO-O-Rh-CH(NR‘)—CO~, R”-CH(NR,,)—CO— and -NR_,,-CH2-CO-

I I

wherein R3 is NRSR,-Cualkylene, guanidino—C2_6alkylene or Cmalkylene-COOH,

R.“ is H. C ,_,,alkyl or has independently one of the significances given for R3} Rnis

H or C,_4alkyl, R3 is OH or NR,R6, Rb is -(CH2),_3- or -CI-I(CI-I3)-, R4 is H or CH3,

R4, is optionally ring—substituted benzyl, each of R5 and R5 independently is H.

C,_,,alltyl, to-amino-C,_,,a1ltylene, in-hydroxy-CHaJkylene or acyl, R5, is a direct

bond or Cmalkylene, each of R, and R9 independently is H, Cflalkyl,

ct)-hydroxy-C2_,alkylene, acyl or Cl-l2OH-{CHOH)c-CH,- wherein c is 0. 1. 2, 3 or

4. or R, and R9 form together with the nitrogen atom to which they are attached a

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

ring-substituted benzyl, —(Cl-l2);_3-OH, CH3-Cl-l(OH)— or

—{CH2),_5—NR,R,_. and

ZZa is a natural or unnatural oi-amino acid unit.

ZZ, may have the D— or L—configuration. When Z2, is a natural or unnatural 0.-amino

acid unit, it may suitably 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 Z2, is Phe, the benzene

ring thereof may be substituted by e.g. NH, N02, CI-1,, OCH, or halogen, preferably in

para position. When Z2, is Phe, the benzene ring thereof is 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 fonn, e.g.

-0

TH;
',“ o

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

individually as well as mixtures thereof.

When A, is (NR,,R,—C,_,all-cylene-NH—CO-O)Pro- where NRBR, fonns 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,_,,Alky1ene in this

residue is preferably -CH,-CH,-.

Any acyl as R5, R6, 11,, and R, in A, may be e.g. R,,,CO- wherein R,,, is H. C,4alkyl,

C,_,a1kenyl, C,_,,cycloalkyl 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 III are

such wherein A, comprises a basic lateral radical, e.g. a R,-NH—CO—0- or R,-N—R,,
I
Re
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moiety.

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

terminal amino acid comprises a substituted Pro, particularly 4-substituted Pro, e.g.

compounds of formula III wherein A, is 4-substituted Pro.

Preferably AI is 4-(R3—NH-CO—0)Pro.

Examples of somatostatin analogues comprising a residue of formula II include e.g.

cyolo[4-(NH2-C2H,,-NH—CO—O-)Pro—Phe—D'Trp—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 ting 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 maerolide that is

produced by Streptgmyces hggroscgpiggs, and having the structure depicted in Formula
A:
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See, e.g.. McAlpine. J.B.. et al.. J. Antibiotics (1991) 59;: 638; Schreiber, S.L.. et ai..

J. Am. Chem. Soc. (199!) l_1_1: 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:

wherein

X, is (H,H) or 0;

Y3 is (H,OI-I) or 0;

R10 and R2, are independently selected from H, alkyl. aryialkyl. hydroxyalkyl.

dihydroxyalkyl, hydroxyalkoxycarbonylalkyl, hydroxyallcyiarylalkyl,

dihydroxyalkylarylalkyl, acyioxyailcyl, aminoallcyl, alkylaminoalkyl.

alkoxycarbonyiaminoalkyl, acylarninoalkyl, aryisuifonarnidoalkyl, allyl,

dihydroxyalkylallyl, dioxolanylailyl, diaikyl-dioxolanylaikyl. di(a1koxycarbony1)—

triazoiyl-alkyl and hydroxya1koxy—a1kyl; wherein "alk-" or "aikyl" refers to C,_6alkyl,

branched or linear. preferably C,_3alky1,', "aryl" is phenyl or toiyl; and acyl is a radical

derived from a carboxylic acid; and

R22 is methyl or R22 and Rm together form Cmalkyl;
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provided that Rm and R21 are not both H; and hydroxyalkoxyalkyl is other than

hydroxyallcoxymethyl.

Such compounds are disclosed in W0 94/09010 the contents of which, in particular

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

A preferred compound is e.g. 40-O-(2-hydroxy)ethyl-rapamycin (referred thereafter as

Compound B}.

Further preferred rapamycin derivatives are e.g. those disclosed in W0 96/41807. the

contents thereof, in particular with respect to the specificatly exemplified compounds of

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

are 32-deoxo-rapamycin, l6-0-pent-2-ynyl-32-deoxo-rapamycin,

16-0-pent-2-ynyl-32-deoxo-40-O-(2-hydroxyethyl)~rapamycin,

16-O-pent-2-ynyl-32—(S)—dihydro-rapamycin and 16-0—pent-2-yn)/1-32-(S)-dihydro-40~O—

(2-hydroxyethyl)-raparnycin.

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

in W0 92/05179. amide esters such as disclosed in US 5 118 677, carbamates such as

described in US 5 H8 678. flttorinated 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 I77 203, derivatives wherein the methoxy group at the position 16 is

replaced with allcynyloxy, e.g. in W0 95! 16691 and further derivatives such as disclosed

in W0 93/1 1130, W0 94/02136. W0 94/02335 and WO 95114023, 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 Ianreotide, have been disclosed

i.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 cell 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:

l. 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 rnacrolide. e.g. for the manufacture

of a kit as disclosed hereinafter.

. Use of a compound of the somatostatin class. in free form or in phannaceutically

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

rapamycin macrolide for the prevention or treatment of cell hyperproliferation.

. 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 pharmaceuticaliy

acceptable salt form, and a rapamycin macrolide.

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

package including a phannaceutical composition comprising a compound of 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. lung, 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.

atherosclerosis. 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.

Utility 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. Lr.i_simt.At5sa1

AR-42} cell cultures are propagated in DMEM supplemented with 10 % fetal calf

serum (FCS) at 5 ‘-in C0,. Cells are grown in the absence of antibiotics or antifungal

agents. Subconfluent AR42J cells growing in DMEM and supplemented with 10 % FCS

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

(SD00 to 10'O00 cells per well in 180 pl). 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 sulforhodarnine 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 5 days at various concentrations. Total 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 Caner. I986; 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 10'1"

to l()'‘’ M with a raparnycin macrolide thereof at a concentration of from I to 1000 nM

significantly inhibits the growth of the tumor cells.

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.

Concentration Cell Growth Observed Calculated
(nM) (EDD) ('72) (Webb Method)

(%)

W16
compounds 42o=12 —‘
Octreotide .

+ 103 1 5 15.5 37.9 '
Compound B I

B. In Vjvg Assay

The AR42J (AR4-2]) rat pancreatic tumor cell 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%

C03. 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 III, 16 X 22 X 11 cm). The cages are placed in ventilated

cabinets (lffa Credo) that are maintained at 24 2 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. AR4-2] cells are trypsinized and 10x10" tumor cells I 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 fonrl at 30 mgfl-zg s.c.. The size of the tumors is

detenriined with a caliper. To calculate the tumor volume in ml the equation "volume

(ellipsoid) = length at depth x height at 0.52" was used.

Results

After 4 weeks the following tumor size were detennined.

(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

mm’

Control 4020

Al Compound B, 5 mg/kg p.o. 3685

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

C) Octreotide pamoate (biodegradable,

sustained release formulation),

30 mg/kg, single inj.
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Compound B + octreotide (C)

Rapamycin + octreotide (C)

C. Clinical trial

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

(glandular analysis — BOA). They present a metastatic illness and/or locoregional

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 present at 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, e.g. according to IUCC response criteria, e.g.

progression. stabilization, partial or complete remission.

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

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

syringe pump (infusion pump).

According to the invention, the somatostatin analogue and the rapamycin macrolide

are preferably administered in the foiTn 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, e.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 fon'n of injectable solutions or suspensions. or topically_

Rap-amycin and its derivatives are preferably administered per

0s and the somatostatin analogue is preferably administered parenterally, e.g by infusion.

The somatostatin analogue may also be administered in a slow release fon'n, e.g. as

disclosed in UK Patent Specification 1265,31 IE. 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 deten'nined 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 eg. 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 ug 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 release period of such a fonnulation may

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

rapamycin or its derivative allows to maximize the antiproliferative effect.

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

in combination with phannaceutically acceptable diluents and carriers.
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Fonnulatign Eggamplgg:

A. Somarostatin Egmgulagigngz

1 . Ampogiles

Octreolide 0.5 mg

Mannitol 45.0 mg

Lactic acid (83%) 3.4 mg

Sodium hydrogena-

carbonate to pH 4.2

Water (inject.grade) to 1 ml

Carbon dioxide q.s.

. Biode radabie su tai ed relea e fo

Octreotide Acetate 4.65 % (by weight)

Poly(DL-lactide—co—g]yco1ide) 78.35 %

Steriie Mannitol 17 %

Vehicle; Carboxymethylcellulose 0.5 % (by weight)

Mannitol 0.6 %

Water for injection 98.9 %

B. Bapgmycin (gr derivative Lhereofi fo1_'mQ[§;iQn: §,g. capgules

Ethanol 20.0 mg

1.2-propylene glycol 81.0n1g

Refined oil 121.5rng

Cremophor RH40 202.5mg

Rapamycin or Compound B 20.0mg

Total ’.500 mg
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CLAIMS

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

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

synergistically effective amounts in the prevention or treatment of cell

hyperproliferation in combination with a rapamycin macrolide.

Use of a compound of the somatostatin class, in free four: or in pharmaceutically

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

rapamycin maerolicle for the prevention or treatment of "cell hyperproliferation.

Use according lo claim 1 or 2, wherein the compound of the somatostatin class is

a compound of formula I

. CH2-S-Y] Y2-S— H2
As‘ |

/N-CH-C0-B-C-D-E-NH-CH-G
A

wherein

A is Cmalkyl, Cnophenylalkyl or a group of formula RCO-,

whereby

R is hydrogen. C,_,,alky1, phenyl or C,_,[,phenylalky1, or

RCO- is

a D—phenylalanine residue optionally ring-substituted by halogen, N02, NHZ, OH,

C._,a|lcyl andior C,_,alkoxy; or
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b) the residue of a natural or a synthetic ct-amino-acid other than defined under a)

above, or of a corresponding D-amino acid. 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) andfor b) above,

the ot—amino group of amino acid residues 3) and b) and the N-terminal amino group of

dipeptide residues C) being optionally mono- or di-Cmalkylated or substituted by

C pgalkanoyl;

A‘ is hydrogen or Cmalkyl,

Y, and Y2 represent together a direct bond or each of Y, and Y; is hydrogen

is —Phe- optionally ring-substituted by halogen, N02. NI-1,. OH. C,_,alkyl and for

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

is (L)—Trp- or (D)-Trp- optionally ct-N-methylated and optionally henzene—

n'ng—substituted by halogen. N03, NH,, OH, C,_3alkyl andfor Cmalkoxy.

is Lys, 4-aminocyclohexylfitla or 4-aminocyclohexylGly

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

is a group of formula

/RH
-cook, -Cl-IIORIO, -CON c_

R12

wherein

R, is hydrogen or Cmalkyl.

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

hydrolysable ester,
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is hydrogen. Cmalkyl. phenyl or C,_mphenyl-alkyl,

is hydrogen, Cwallcyl or a group of formula —CH(R,3)-X,,

is CH3OH, —(CH:)1-OH. -(CH,)3-OH, -CI-I(CH3)OH. isobutyl. butyl, benzyl.

naphthy]-methyl or indol-3-y]-methyl, and

is a group of formula

/R14
—COOR7, -CH2ORm0r -CO-N\

R 15

wherein

R7 and R10 have the meanings given above,

R” is hydrogen or C,_3a1kyl and

R1,, is hydrogen, Cmalkyl, phenyl or Cnophenylalkyl, and

R1,, 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 B have the L-configuration, and the residues in the 2- and

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

or a somalostatin analogue comprising the amino acid sequence of fonnula ll

-(DfL)Tl'p-Lys-X;-Ky

wherein X: is a radical of formula (a) or (b)
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-NH-(I3H-CO-
CH-O—CH2-Fl,

I

CH3

-NH-CH-CO-
I

CH2
1

wherein R, is optionally H2

substituted phertyl,

R2 is -Z,-CH2-R,. —CI-12-CO-O-CH1—R,.

wherein Z, is O or S.

and

X, is an ti.-amino acid having an aromatic residue on the Cu side chain, or an

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

Ala, cyclohexyl-Ala and t.-butyl-Ala.

the residue L s of said se uence corres ondin to the residue L 5° of the nativeY 9 P B Y

sornatostatin—14.

in free fonn or in pharmaccutically acceptable salt form.

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

octreotide, lanreotide or vapreotide.

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 sornatostatin class in free form or in

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

package including a pharmaceutical composition comprising a compound of the

somatostatin class in free form or in pharmaceutically acceptable salt fonn. and a

phamiaceuticai 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 I

A_ $H2-S-Y, Y2—S- H1
:N-CH-CO—B—C—D—E—NH-CH-G

A

wherein

A is Cmalk}/i, C,_wphenyla1kyl or a group of formula RCO—,

whereby

R is hydrogen. Cmalkyi, phenyl or C,,,,,phenylalkyl. or

RCO- is

a D-phenylalanine residue optionally ring—substituted by halogen, N02. NI-I2. OH,

C,_,a1ky1 and/or Cmalkoxy: or

the residue of a natural or a synthetic t1—amino-acid other than defined under a)

above, or of a corresponding D—arnino acid, 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) andlor b) above,

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

dipeptide residues c) being optionally mono- or di-Cmalkylated or substituted by

C ,_,,alkanoyl:



Par Pharm., Inc. 
Exhibit 1002 

Page 037

W0 97747317 perm:-smososo

A‘ is hydrogen or Cmalkyl.

Y1 and Y2 represent together a direct. bond or each of Y, and Y, is hydrogen

is -Phe— optionally ring-substituted by halogen, N02. NI-I2, OH. C,_3alkyl and /or

Cmalkoxy (including pentafluoroalanine), naphthylalanine or pyridylalanine.

is (L)—Trp- or (D)—Trp— optionally oi-N—mcthylated and optionally benzene-

ring—subsIiluted by halogen. N02. NI-I2, OH. C,_,alkyl and/or Cmalkoxy,

is Lys. 4—aminocyclohexylAla or 4-aminocyclohexylGly

is Thr. Ser, Val. Tyr. Ile. Leu or an aminobutyric or aminoisobuiyric acid residue

is a group of formula

/RH
—COOR7, —CH2ORm, —coN\R I2

wherein

is hydrogen or Cmalkyl,

is hydrogen or the residue of a physiologically acceptable. physiologically

hydrolysable ester,

is hydrogen. C,_3all(yl, phenyl or C-Muphenyl-alkyl,

is hydrogen, Cmalkyl or a group of formula -CI-I(R,3)-X,,

is Cl-{,0}-I. -(Cl-l2)2—OH. -(CH2);-OH. -CI-I(CH3)0I-I. isobutyl, butyl, bcnzyl. naphtyl—

methyl or indol-3-yl-methyl, and

is a group of fonnula
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R

-COOR7, -CI-I2ORwor -co—N< "
R15

wherein

R7 and R10 have the meanings given above,

R” is hydrogen or C,_,alkyl and

R” is hydrogen, C,__,alkyl, phenyl or C,_mphenylalkyl, and

R”, is hydrogen or hydroxy,

with the proviso that

when Rn is -CH(R13)-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 sornatostatin analogue comprising the amino acid sequence of fonnula I]

—{D/L)Trp-Lys-X2—X_1-

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

-NH-CH-CO-
I

CH-0-CH2-Fl,
I

CH,

-NH-cH-co-
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wherein R, is optionally substituted phenyl.

R2 is -2,-CH,R,, -CH3-CO—O—CH2-R,,

@o-cH,-R,

wherein Z, is 0 or S,

and

X3 is an cit-amino acid having an aromatic residue on the Cu side chain, or an

amino acid unit selected from Dab, Dpr. Dpm. His,(Bz1)HyPro. thienyl-

Ala. cyclohexy]-Ala and t.-butyl—Ala.

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

somatostatin-14,

in free form or in phanriaceutically acceptable salt form.

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

class is octreotide, lanreotide or vapreotide.

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

synergistically effective amounts.
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SOHATOSTATIN-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. Gctreotide 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(CH2OH)CHOHCH3

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

a cysteine residue at the 7- position, the two sulfur
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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—BNal—gys—Tyr—D—Trp—Lys—Val~Cys~ThrNH2.
SUMMARY OF THE IN ENTION

Now it has been found that compounds of formula (I)

A-Ey5-B-D—Trp-LyseC—gys—R

wherein

A is D—2AlkTrp, D—BNal, D—Phe;

B is Tyr, Phe;

C is Val, Thr;

R is ThrNH2; 2AlkTrpNH2

with the proviso that when A is D-fiNa1, B is not

Tyr, C is not Val and R is not ThrNH2 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 of 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 INVENIIDN

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—fi—naphthylalanine;

D~Phe D—phenylalanine;

Tyr L—tyrosine;

Phe Lwphenylalanine;

Val L—valine;

Thr = L—threonine;

ThrNH2 = L-threonine amide

Alk TrpNH2= 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 is most

preferred, and the abbreviation HeTrp is used to

indicate 2—methyltryptophan.

All the three letter—ahhreviations 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—ThrNH2 {Sequence Id

no. 1);

D—fiNal—Cys—Tyr—D—Trp—Lys—Va1—Cys—MeTrpNH2 (Sequence Id

no. 2);
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D—MeTrp-Cys—Phe-D—Trp—Lys—Thr—Cys—MeTrpNH2 (Sequence Id

no. 3);

D—Phe—Cys—Tyr—D—Trp—Lys-Cys—HeTrpNH2 (Sequence Id no. 4)

wherein MeTrp is Zwmethyltryptophan.

The compound:

D—MeTrp—Cys—Phe—D—Trp—Lys—Thr—Cys—MeTrpNH2 (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 solid-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 chloromethylated resin is sold with

the Trade Mark BIOBEADS (R) sx 1 by BioRad Laboratories,

Richmond, California. The preparation of the

hydroxymethyl resin is described by Bodansky et al.,

Chem. Ind. (London) 38, 15997, (1966). The BHA resin is

described by Pietta and Marshall, Chem. Comm., 650

(1970) and is commercially available by Peninsula

Laboratories Inc., Belmont, California.

After the starting attachment, the protecting group

of the alpha-amino acid can be removed by means of

different acid reagents, comprising trifluoroacetic acid

(TFA) or hydrochloric acid (HCl) 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

suitable carboxyl activating group, such as

dicyclohexylcarbodiimide (DCC} or diisopropylcarbodi—

imide (DIC) dissolved, for example, in methylene

chloride (CH2Cl2) 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 hydroxymethylated 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.Y. 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
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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 0.1 pg to 10 pg 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 pg to about 1000 pg 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 bioerodible matrixes

suitable for subcutaneous implant, are particularly

interesting. Examples of these matrices are described in

WO9222600 and WO95l2529.

The biological activity of the peptides according

to the present invention has been evaluated in vitro and

1 vivo.

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 (Prévost et al. European
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J. Cancer, 11, l589—l592,1993).

The biological activity was tested on rat and

human cell lines, namely a GH 3 rat cell line

established starting from a pituitary tumor with two 70

and 57 kDa receptors; MCF7 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—ThrNH2; (b)

D—BNal—Cys—Tyr—D—Trp—Lys—Val—CyswMeTrpNH; (c)

D-MeTrp—Cys—Phe—D—Trp—Lys—Thr—Cys-MeTrpNH2; (d)

D-Phe—Cys—Tyr—D-Trp—Lys-Cys-MeTrpNH2; (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, 1987), 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 10'5 H 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, l0'5, 1U‘7,

10‘8 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 12-5Iodine

or llllndium or 99mTechnetium useful as diagnostic

agents for tumors characterized by the presence of

somatostatin receptors.
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SEQUENCE LISTING

(1) GENERAL INFORMATION:

(i) APPLICANT:

(A) NAME: DEGHENGHI Romano

(B) STREET: Cheseaux Dessus Bl

(C) CITY: St. Cergue

(E) COUNTRY: Switzerland

(F) POSTAL CODE (ZIP): 1264

(ii) TITLE OF INVENTION: SOHATOSTATIN+ANALOGOUS

CYCLIC PEPTIDES WITH

INHIBITORY ACTIVITY ON GROWTH HORMONE

(iii) NUMBER OF SEQUENCES: 4

(iv) COMPUTER READABLE FORM:

(A) MEDIUM TYPE: Floppy disk

(B) COMPUTER: IBM PC compatible

(C) OPERATING SYSTEM: PC—DOS/MS-DOS

(D) SOFTWARE: Patentln Release #1.0, Version

#l.3O (EPO)

(vi) PRIOR APPLICATION DATA:

(A) APPLICATION NUMBER: IT MI95AO0l6'?‘0

(B) FILING DATE: 28—JUL—l995

(2) INFORMATION FOR SEQ ID NO: 1:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 8 amino acids

(B) TYPE: amino acid
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(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) kocAT:oN:1

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

/note: "Trp is D—2—HethYl-Trp"

(ix) FEATURE:

(A) NAME/KEY: Modified-site

(B) LOCATION:4

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

/note: "Trp is D—Trp”

(ix) FEATURE:

(A) NAME/KEY: Peptide

(B) LOCATION:8

(D) OTHER INFORMATION:/product:

/note: "Thr is Thr—NH2”

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

Erp Cys Tyr Trp gys 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:

(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: "Ala is D—betaNal"

(ix) FEATURE:

(A) NAME/KEY: Modified—site

(B) LOCATION:4

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

/note: "Trp is D—Trp”

(ix) FEATURE:

(A) NAME/KEY: Modified—site

(B) LOCATION:8

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

/note: "Trp is 2—Methyl—Trp—NH2"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:
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21a Cys Tyr Trp EYS Val Cys Trp

(2) INFORMATION FOR SEQ ID NO: 3:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 8 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS:

(D) TOPOLOGY: circular

(ii) MOLECULE TYPE: Pfiptide

(ix) FEATURE:

(A) NAME/KEY: Disulfide—bond

(B) LOCATION:2..7

(ix) FEATURE:

(A) NAME/KEY: Modified—site

(B) LOCATION:l

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

/note: "Trp is D—2—MethYl—Trp"

(ix) FEATURE:

(A) NAME/KEY: Hodified—site

(B) LOCATION:4

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

/note: "Trp is D—Trp"

(ix) FEATURE:

(A) NAME/REY: Hodified—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:

Erp Cys Phe Trp gys Thr Cys Trp

(2) INFORMATION FOR SEQ ID NO: 4:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 7 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS:

(D) TOPOLOGY: circular

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:

(A) NAME/KEY: Disulfide—b0nd

(B) LOCATION:2..6

(ix) FEATURE:

(A) NAME/KEY: Hodified—site

(B) LOCATION:l

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

/note: "Phe is D—Phe"

(ix) FEATURE:

(A) NAME/KEY: M0dified—site

(B) LOCATIONI4

(D) OTHER INFORMATION:/product: "OTHER"
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/note: "Trp is D—Trp"

(ix) FEATURE:

(A) NAMEIKEY: Modified—site

(B) LOCATION:7

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

/note: "Trp is 2—MethYl—Trp—NH2"

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

Phe Cys Tyr Trp gys Cys Trpl
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Compounds of formula (I)

A—Cys—E—D—Trp—Lys—C—Cys—R

wherein

A is D—AlkTrp, D—BNal,D—Phe;

B is Tyr, Phe;

C is Val, Thr;

R is ThrNH2; AlkTrpNH2

with the proviso that when A is D—BNal, B is not

Tyr, C is not Val and R is not Thr NH2 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—ThrNH2 (Sequence Id

no. 1);

D—BNal—§ys—Tyr—D—Trp—Lys—val—§ys—MeTrpNH2 (Sequence Id

no. 2);

D—MeTrp—gys—Phe—D—Trp—Lys—Thr-gys—MeTrpNH2 (Sequence Id

no. 3);

D—Phe—Cys—Tyr-D—Trp—Lys—Cys—HeTrpNH2 (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 5 for the prepa-

ration of a diagnostic agent for the detection of

tumors.
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ANTINEOPLASTIC COMBINATIONS SUCH AS RAPAMYCIN TOGETHER WITH GEMCITABINE UR
FLUOROURACIL

This invention relates to antirieoplastic combinations, more particularly to the

use of combinations of an mTOR inhibitor (e.g. rapamycin 4-2—ester with 3—hydroxy—2-

{hydroxymethyl)-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

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

Candida albicans, both i_n E and 13 M [C. Vezina et al., J. Antibiot. 28, 721

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

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

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

4,401,653) has been shown to have antitumor activity.

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.

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

formation of IQE-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 leukemiallymphoma

[European Patent Application 525,980 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-(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. 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. CCl—'/79 is considered

to have a mechanism of action that is similar to that of sirolimus. CC|A779 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 G] to S. The mechanism of action of CCI-779 that results in the G1 8

phase block is novel for an anticancer drug.

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-

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

sensitive to CCl—779. The compound arrested cells in the G1 phase of the cell cycle.

In vivo studies in nude mice have demonstrated that CCl—'/79 has activity

against human tumor xenografts of diverse histological types. Gliomas were

particularly sensitive to CC|—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 CC|—'/79. 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 CC!-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 tumor of the lung, cervical cancer, uterine

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

inhibitor and an antimetaboiite antineoplastic agent for use as antineoplastic

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

antlmetabolite antineoplastic agent or both are used in subtherapeutically effective

dosages.

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

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

of a combination of an mTOR inhibitor and an antimetabolite antineoplastic 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 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.

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—slimu|ated cell proliferation,

translation of mRNAs for severai 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 G1 to S.

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, 8., J. Biol. Chem. 2?4: 33493 (1999)). One of these proteins pT0s6 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 biotting 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 or ligand which inhibits cell replication by blocking progression of the celi

-3-



Par Pharm., Inc. 
Exhibit 1002 

Page 069

W0 02/080975 PCT/[S02/10912

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 mTOR inhibitor, 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 iysates 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 gel capable of being labeled with

an antibody specific for serine 389 of p70s6K.

Materials:

NUPAGE LDS Sample Buffer {Novex Cat # NPUOOT)
NUPAGE Sample Reducing Agent (Novex Cat # NP0004)
NuPAGE 4-12% Bis-Tris Gel (Novex Cat # NP0321)

NUPAGE MOPS SDS Running Buffer (Novex Cat # NP0001)
Nitrocellulose Novex Cat # LC2001)
NUPAGE Transfer Buffer Novex Cat # NPOO06)E
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 IQG-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 Iysed in 150-200 pl NuP/KGE

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

centrifuged for 15 minutes at 14000 rpm. Lysates were stored at minus -30°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.

. Western Blot Analysis

1) Prepare total protein samples by placing 22.5 pl of lysate per tube and then

add 2.5 pl NUPAGE sample reducing agent. Heat samples at 700C for 10

minutes. Electrophoresed using NuPAGE gels and NUPAGE SDS buffers.

Transfer the gel to a nitroceilulose membrane with NuPAGE transfer 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).

Blots/membrane are incubated with the F’-p70 SBK (T389) primary antibody

(1:1000) in blocking buffer overnight at 4°C in a 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 salts by virtue of containing either an acidic or basic moiety.
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RAPAMYC IN

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

groups at the 42- andlor 31-positions 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-hydroxyi group) and of 27—ketone of the rapamycin

nucleus.

Preferred 42- andlor 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 (US. Patent 4,550,803); fluorinated esters (U.S.

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

Patent 5,118,678); silyl ethers (U.S. Patent 5,120,842); aminoesters (US. 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 —all<yny| 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,?18); hindered esters (U.S. Patent

5,385,908); heterocyclic esters (US. Patent 5,385,909); gem—disubstituted esters

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

phosphorylcarbamate 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); 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],

CC|—779 [rapamycin 42-ester with 3-hydroxy-2-(hydroxymethy|)—2—methylpropionic

acid; US. Patent 5,362,718], and 42-O-(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, hydrochtoric,

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

benzenesulfonlc, 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 atoms in

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

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

rapamycin, CCI-779, or 42—O—(2—hydro>cy)ethy| rapamycin_

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

inhibitor in the mTOR inhibitor 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-T79 is used as an antineoplastic agent,

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

mglm3 when administered on a daily dosage regimen (daily for 5 days, every 2-3

weeks), and between about 0.1 and 1000 mgfml‘ 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 host in

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 cannot 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 (cytosine, thymidine, and uracil) but are structurally different so

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

The following are representative examples of antimetabolites of this invention.

5—F|uorouracil (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

(ADRUCIL or flurouracil).
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Floxuradine (2'-deoxy-5-fluorouridine) is commercially available as an

injectable containing 500 mg/vial of floxuradine (FUDR or floxuradine).

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

available in 40 mg oral tablets (thioguanine)_

Cytarabine (4—amino—1—(beta)-D-arabinofuranosyl-2(1H)-pyrimidinone) is

commercially available as a liposomal injectable containing 10 mglmL cytarabine

(DEPOCYT) or as a liquid injectable containing between 1mg — ‘lglvial or 20 mg/mL

(cytarabine or CYTOSAR-U).

Fludarabine (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-Mercaptopurine (1.7-dihydro-6H-purine-6-thione) is commercially available in

50 mg oral tablets (PURINETHOL).

Methotrexate (MTX; N-[4-[[(2.4-diamino-6-pteridinyl)methy|]methy|amino]-

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

between 2.5 — 25 mglmL and 20 mg - 1 glvial (methotrexate sodium or FOLEX) and in

2.5 mg oral tablets (methotrexate sodium).

Gemcitablne (2'-deoxy-2'.2'-dlfluorocytidine monohydrochloride ((beta)-

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

tglvial (GEMZAR).

Capecitabine (5‘—deoxy-5-fluoro-N—[(penty|oxy)carbony|]-cytidine)

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

Pentostatin ((R)-3-(2—deoxy-(beta)-D-erythro-pentofuranosyl)-3,E5,7,8-tetra-

hydroimidazo[4,5-d]{1,3]diazepin-8-01) is commercially available as a liquid injectable

containing 10 mg/vial (NIPENT).

Trimetrexate (2.4—diamino—5-methy|—6—[{3,4,5-trimethoxyanilino)methyl]-

quinazoline 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).

The following table briefly summarizes some of the recommended dosages for

the antimetabolites listed above.
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5-Fluorouracil 12 mglkg oral daily for 4 days

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

no drug on days 5, T, 9, and 11; doses
cut in half if toxicity observed

370 . 500 mg/.-.-.3 Lu, daily for 5 days, every 3-4 weeks

Floxuradine (FUDR) 0.1-0.6 rnglkg daily by arterial infusion

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

days for maintenance

Cytarabine (injectable) ' 100 mg,m2 d'=‘“V 7°’ 7 days

26 gm: twice daily for 2-6 days

Fludarabine (FLUDARA) 25 mgfmz 30 min infusion for 5 consecutive days:eve 23 da s

6-Mercaptopurine 2.5-5 mgfl-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

G9"“Cit3bi"e (GEMZAR) 1000 mg/m2.’3O min single agent: once weekly for 7 weeks,
followed by 1 week rest, then once weekly
for 3 out of every 4 weeks

-1000 4250 mgjrn-,2; combination therapy: days 1, B. 15 per 28
39 mg" day cycle, or days 1 and 8 per 21 day1: cle

pedod2500 mglm2 daily for 2 weeks followed by 1 week rest
as bolus injection or diluted as i_v.infusion; eve otherweek

da s

This invention also 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 art 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-5,5,7,8-tetrahydrofolic acid) is commercially available as

an injectable liquid containing between 5 - 10 mglmL 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 mTClR inhibitor plus antlmetabolite combinations of this invention

include CCI-779 plus gemcitabine; CCI-779 plus 5—fluorouraci|; and CC!-779 plus 5~

fluorouracil plus leucovorin. It is preferred that the CCI-T79 plus gemcitabine

combination be used in treating pancreatic cancer and that the CC|—779 plus 5-

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

CEFICBF.

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

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

combinations of CC!-T79 plus gemcitabine; and CCl—TT9 plus 5—fluorouraci| as

representative combinations of this invention. The following briefly describes the

procedures used and the results obtained.

Human rhabdomyosarcoma lines Rh3O and Rh1 and the human glioblastoma

line SJ~GBlVl2 were used for in vitro combination studies with CCI-779 and

antimetabolite agents. In vivo studies used a human neuroblastoma (NE-1643) and

human colon line 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 6x103. 5x1 03

and 2.5)-(104 cellslwell respectively. After a 24 hour incubation period, drugs were

added in either ‘l0%FBS+RPMl 1640 for Rh3D and Rh1 or 15°/oFBS+DME for 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 K350 (drug concentration producing 50% inhibition of growth) for each drug

was determined by extrapolation. Because the |C50s varied slightly from experiment

to experiment, two values that bracketed the iC5O 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 |C50 concentrations of CCl—779 was mixed in a 1:1

ratio with each of three approximated tC50s of gemcitabine or 5-FU. This resulted in

nine 1:1 combinations of drugs in each experiment plus three |C50 concentrations for

CC|—779 and the other drug. This protocol usually resulted in at least one combination

for each drug containing an |C50 value. The 1:1 combination of lC50 concentrations

for CCI-T79 and each chemotherapy drug was then used to calculate additivity,

synergism, or antagonism using Berenbaum's formula: xlX50+ylY50,=1,<1,>1. If the

three concentrations of CCl—7T9 tested alone didn't produce an IC that matched any

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

checked to see if their |Cs fell between the appropriate |Cs 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 combinations yield less than a 50% inhibition ofgrowth

indicating that 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 5705 source. Mice received 3 x 105 nucleated bone

marrow cells within 6-8 h of irradiation. Tumor pieces of approximately 3 mm3 were

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

Tumor—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 [(7:16) x o‘ 3 ], where d is the mean diameter. CC|-

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, Bin cycle 1 only
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The combination of CCI-779 and gemcitabine was evaluated in a human colon

(G03) mouse xenograft test procedure. In this test procedure, CCl»779 was given

daily x 5 for 2 consecutive weeks every 21 days for 3 cycles and gemcitabine given on

days 1, 4, and 8 in the first cycle only. The presence of CCI-779 did not enhance

tumor regression seen in 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 renal carcinoma, soft tissue sarcoma, breast cancer,

neuroendocrine 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 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 antineopiastic agents depending on the nature of

the neoplasia to be treated. For example, this invention also covers the use of the

mTOR inhibitorfantimetabolite combination used in conjunction with other

chemotherapeutic agents, such as alkylating agents (i.e., cisplatin, carboplatin,

streptazoin, melphalan, chlorambucil, carmustine, methclorethamine, Iomustine,

bisulfan, thiotepa, ifofamide, or cyciophosphamide); hormonal agents (i.e.,

estramustine, tamoxifen, toremifene, anastrozole, or letrozole); antibiotics (i.e.,

plicamycln, bleomycin, mitoxantrone, idarubicin, dactinomycin, mitomycin,

doxorubicin, or daunorubicin); immunomodulators (i.e., interferons, IL-2, or BCG);

-13-
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antimitotic agents (i.e., vinblastine, vincristine, teniposide, or vinorelbine);

topoisomerase inhibitors (i.e., 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 mTOR inhibitor 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 close, 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 inhibitor plus an antimetabolite, it is anticipated that the mTOR inhibitor 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-T79 combination with gemcitabine, it is preferred that the

gemcitabine be administered parenterally. For the CCI-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-T79 plus

antimetabolite 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

-14-
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and 70 mgim3 being preferred. It is also preferred that the mTOR inhibitor be

administered by i.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 based initially on physician experience with the agents

chosen.

Based on the results obtained with the CCl—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 mgi'm2 being preferred, and

the initial i.v. infusion dosage of gemcitabine will be between about 400 and ‘I500

mg/m3, with between about 800 and 1000 mg/m3 being preferred. It is initially

projected that patients will receive a 30 minute i.v. infusion of the mTOR inhibitor,

followed immediately or preceded by a 30 minute i.v. infusion of gemcitabine on days

1 and B 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 CCl—'/79 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 mTOR inhibitor will be between about

0.1 and 100 mglmz, with between about 2.5 and 70 mg/m3 being preferred; the initial

i.v. infusion dosage of leucovorin will be between about 50 and 500 mg/m2, with about

200 mg/m3 being preferred; and the initial i.v. infusion dosage of 5—FU will be between

about 500 and 7500 mgfmz, with between about ‘I000 and 5000 mglm-2 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 i.v. infusion. Each 6 week treatment cycle is followed 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 oral liquids, suspensions or solutions.

Capsules may contain mixtures of the active compound(s) with inert fillers andlor

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 and utilize pharmaceuticaliy 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. cetostearl alcohol, celomacrogol 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 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 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—propylce|lulose. Dispersions can also be prepared in

glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary

-15-
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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 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 ali administrations across the surface of the body and the inner

linings of bodity 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 known in 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

point, and glycerin. Water soluble suppository bases, such as poiyethylene glycols of

various molecular weights, may also be used.
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What is claimed is:

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 mTOR inhibitor 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 subtherapeutically effective

amounts.

3. A method according to claim 2 in which the mTOR inhibitor 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 one of claims 1 to 4, wherein the neoplasm

is one of the following:

renal cancer; soft tissue sarcoma; breast cancer; a 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.

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

agent is 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
CEHCBF.

10. A method according to any one of claims 1 to 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 mTOR inhibitor,

5-fluorouracil. and ieucovorin.

13. A method according to any one of claims 10 to 12, wherein the

neoplasm is colorectal cancer.

14. A method according 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—O-(2-

hydroxy)ethy[ 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 mTOR inhibitor 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)ethyl rapamycin.

23. The combination according to claim 19, wherein the rapamycin is

rapamycin 42—ester with 3—hydroxy—2—(hydroxymethyl)—2—methy|proplonic 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 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.

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—O-(2-

hyd roxy)ethyl rapamycin.
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30. A product according to claim 27, wherein the rapamycin is rapamycin

42-ester with 3-hydroxy-2-(hydroxymethyl)-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-(hydroxymethyl)-2—methy|propionic acid (CC|—779) and 4-dimethylamino—

but-2-enoic acid [4—(3-chIoro-4-fluoro-phenylarnino)~3—cyano-7-ethoxy—quinoIin-6-y|]-

amide (EKB-569).

Rapamycin is a macrocyclic triene antibiotic produced by Stregtomyces

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

Candida albicans, both i_n fir]; and lg \/ifi [C. Vezina et al., J. Antibiot. 28, 721

(1975); S.N. Sehgal et al., J. Antibiot. 28, 727 (1975);'H. A. Baker et 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 antitumor activity.

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. Calne et al., Lancet 1183 (1978); and U3. Patent 5,100,899]. R. Martel et al.

[Can. J. Physioi. 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 |gE—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—oell leukemiaflymphoma

[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].
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Rapamycin 42—ester with 3—hydroxy-2-(hydroxymethyI)—2—methylpropionic acid

(CCl—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—TT9, are disclosed in U.S. Patent

5,362,718.

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

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

to have a mechanism of action that is similar to that of sirolimus. CC|—7T9 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 G: to S. The mechanism of action of CCl—7T9 that results in the G1 S

phase block is novel for an anticancer drug.

In vitro, CCI-779 has been shown to inhibit the growth of anumber of

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

cell), breast cancer, prostate cancer, and meianoma lines were among the most

sensitive to CC|—TT9. 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 giioma

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

glioblastoma cell line in vitro was markedly suppressed by CCl—T79. 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 CCl—7'79.

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 normal cell growth. Many of the growth

factor receptor proteins function as tyrosine kinases and it is by this process that they

effect signaling. The interaction of growth factors with these receptors is a necessary

event in normal regulation of cell growth. However, under certain conditions, as a

_2_
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result of either mutation or overexpression, these receptors can become deregulated;

the result of which is uncontrolled cell proiiferation which can iead to tumor growth and

ultimately to the disease known as cancer [Wi|ks A.F., Adv. Cancer Res., 60, 43

(1993) and Parsons, J.T.; Parsons, S.J., important Advances in Oncology, Devita

V.T. Ed., J.B. Lipplncott 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 product 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 occur 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 abnormal cell

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 epidennoid tumors [Reiss, M., et. al., Cancer

Res., 51, 6254 (1991)], breast tumors [Macias, A., et. al., Anticancer Res., 7, 459

(1987)], and tumors involving other major organs [Gul|lck, W..J., Brit. Med. 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 F'TK inhibitors as potential anti—cancer therapeutic agents

[some recent reviews: Burke. T.R., Drugs Future, 17, 119 (1992) and Chang, C..l.;

Geahlen, R.L., J. Nat. Prod., 55, 1529 (1992)].

4~Dimethy|amino—but~2-enoic acid [4-(3-ch|oro—4—fluoro—phenylamino)—3—cyano-

7-ethoxy—quino|in—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 EGFR kinase inhibitors, such as EKB-569, are disclosed in

U.S. Patent 6,002,008.
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BRIEF DESCRIPTION OF THE DRAWINGS

FEG. 1 shows cytotoxicity curves of EKB-569, CC|—779, and combinations of

EKB—569 + CCl~779 in HCT1‘l|3 cells.

FIG. 2 shows isobolograms (at the 50% effect level) of a EKB—569 + CCl—77El

combination.

FlG. 3 shows isobolograms for EKB-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 + CCl—779 combination.

FIG. 5 shows a contour plot of the 3—dimensional synergy plot of a EKB—569 +

CC|~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—smal| 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 CC|—779 and EKB-569 for use

as antineoplastic combination chemotherapy, in which the dosage of either CC!-T79

or EKB—569 or both are used in subtherapeutically effective dosages.

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

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

of a combination of CC|—779 and EKB—569 with the purpose of inhibiting 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 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 CC|—779 is disclosed in

US patent application SN 09l670,358, 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/m3 when administered on a

daily dosage regimen (daily for 5 days, every 2-3 weeks), and between about 0.1 and

1000 mglm-3 when administered on a once weekly dosage regimen. Oral or

intravenous infusion 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 agent it 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 longer).

The antineoplastic activity of the CCl~779 plus El(B—569 combination was

confirmed in in 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, |nc., Gaithersburg, MD)

supplemented with 10% fetal bovine serum (FBS, Life Technologies) and 50 pg/ml

gentamicin (Life Technologies) under 7% CO2 at 37°C. Cells were plated in 96-well

microtiter dishes (6000 cellsfwell) in 200 pl RPMI 1640 medium containing 5% FBS

and 50 pglml 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 presence of 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 u.l 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 pl per well) was added and

plates were kept at room temperature for ten minutes. Plates were then washed

thoroughly in 1% acetic acid and dried. Cel|—associated dye was dissolved in 10 mM

Tris (150 pl) 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 - lsobolograms were used to study the interaction of two

pharmacological agents. Here, the concentration of each drug alone which produces

a certain endpoint (e.g 50% inhibition of cell growth, |C5U), is plotted on the two

graphical axes. The straight line connecting the two points represents equally

effective concentrations of all combinations of the two drugs if 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

(isobologram 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 the fraction 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. 1'4: 181-206 (1990)]. 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 subtracted 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

contour plot.

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 CCl—779, but are inhibited by high doses (5-10 pglml) of this

drug. HCT-115 cells were cultured in the presence of EKB-569 alone, CCI-779 alone,

or a dilution series of EKB-569 with fixed doses of CC|—779. Following growth for 3

days, cell survival was determined using the SRB test procedure. Cytotoxicity curves

are shown in Fig. 1. EKB-569 produced an |C5D value of 0.31 uglml 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 lC5g value is reduced to 0.03 ugfml,

a 10-fold decrease. When combined with 0.026 ugfml CCI-779 (which alone inhibits

cell proliferation by 36 %i), the |C50 value dropped to 0.051 uglml, a 6-fold decrease.

Similar results were observed when dose—response curves were produced with CCl—

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-T79 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 ugfml of EKB-569 combined with 0.077

ugfml CCl—779 was iso—effective with 0.31 ugiml of EKB-569 alone or 4.3 pg/ml CC|-

779 alone (K350 for each drug alone). Thus, a 10~l’old 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 at all effect levels tested.
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The interaction between EKB—569 and CC|—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]-T79 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 uglml CCI-T79 and 0.16 to 0.4 ugfml

EKB-569. Within this area, two peaks of maximum synergy occurred at 0.0005 to

0.003 uglml and 0.05 to 0.3 pg/ml of cc:-779 and 0.25 to 0.37 pg/ml EKB-569.

Based on the results of these standard pharmacological test procedures,

combinations of CC|—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

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 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

CCl—7?9/EKB-923 combination Used in conjunction with other chemotherapeutic

agents, such as antimetabolites (i.e., 5-fluorouracll, 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.e., plicamycin, bleomycin, mitoxantrone, idarubicin, dactinomycin,

mitomycin, doxorubicin or daunorublcin); 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 or can be given in a staggered regimen, with CCl—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 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 CCI-779

plus EKB—569, it is anticipated that the CCl—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 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 CCI-779 plus EKB—569 combinations, it

is projected that the initial i.v. infusion dosage of CCI-779 will be between about 0.1

-9-
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and 100 mgl'm2, with between about 2.5 and T0 mgimz being preferred. it is also

preferred that the CCl-779 be administered by i.v., typically over a 30 minute period,

and administered about once per week. The initial daily dosages of EKB-569 will be

between about ‘i 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 containing 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 andfor 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

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 ‘I88, benzaikonium chloride, calcium

stearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters, colloidal

silicon dioxide, phosphates, sodium dodecylsuifate, magnesium aluminum ‘silicate,

and triethanolamine. Orai 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 compounds directly to the

ainvays in 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 also 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 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 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 known in the literature.
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Suppository formulations may be made from traditional materials, including

ooooa_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

Ai _ (CH ) NH A/fi\
B1-"CH2 0S1(CH3)3 ——--:1-32 (CH3)2NCH OSi(CH3)3

THF 3

H20 /\j\T» \

(CH3)2NCH2 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 N2. The reaction mixture was stirred at room temperature for 30 minutes.

A white solid by-product was filtered off. 2 ml water was added to the filtrate followed

by seeding. The crystals formed were filtered and washed with ether to give 18.3 g

(from two crops) off —white solid product. Yield was 67.2% (98% purity by G0-MS,

NMR was consistent with the structure).

Preparation of methyl 4-dimethylaminocrotonate from methyl-4-bromocrotonate

BICH2

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 N2. The reaction mixture was stirred for 15 minutes at room temperature. TLC
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(9:1 CH2Cl2: MeOH with few drops of Et3N) showed residual methyl 4—bromo—

crotonate. The reaction mixture was heated to 40—450C for 15 minutes. A white solid

by-product was filtered off. The filtrate was evaporated to give a yellow oil (14 g). The

yellow oil was dissolved in 100 ml CH2Cl2 and washed with H20 twice. The aqueous

layer was back extracted with 100 ml CHZCIZ. The CH2C|2 layers were combined,

dried over MQSO4 and filtered. 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-dimethylamlnocrotonate hydrochloride on large

scale:

,\,j\ (cH3)2NH AJL
BICH2 ?"T""""'-_"""":,"

TI-[F

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, 0.20 L). 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 010°C. The mixture was stirred

for a minimum of 30 mins and checked for reaction completion by TLC. The reaction

was complete when there is 5 2% detectable starting material (methyl 4-bromo-

crotonate) present. The mixture was filtered cold on a Buchner funnel 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). lsopropanol (0.22 kg, 0.28 L) was

added and the mixture cooled to 0—10°C. The distillation stillhead was replaced with

an addition funnel charged with a solution of HCl 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). The filter 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 for 'l8~20 h.

Preparation of 4-dimethylaminocrotonic acid hydrochloride from methyl

4-dimethylaminocrotonate

/\‘jL NaOH aq. /\jK
(CI-I3)2NCH2 OCH3 -ab (cH3)?_NcH2 OH

MeOH

uj-av» /\\/W\
(CI-I3)2NCH2 OH 'HC1IPA

A NaOH solution (3.35 g in 25 ml H20, 0.084 moles) was added drop-wise to a

solution of 12 g methyi 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

to room temperature. The pH was adjusted to 1-—2 with 5 N HCl. The mixture was

concentrated to a thick oil which was triturated with dehydrated alcohol to form a solid.

The solid by—product was filtered off. The tiitrate 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

Ai NaOH aq. /\\j\
(CI-I3)2NCH2 OCH3 ?——-':> (CH3)2NCH2

MeOH

HCI /\j\T)» .

(CI-I3)2NCH2 OH HCl]PA

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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ethanol (0.10 kg, 0.125 L). The suspension was stirred and cooled to 0-10°C. The

addition funnel was charged with sodium hydroxide (50%) (0.11 kg, 0.072 L, d=1.53

glmL) 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 3 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 HCl in isopropanol and added over 40 min until pH 2.0-3.0 was attained,

while maintaining the pot temperature of 0-10°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.

lsopropanol (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

010°C, held there for a minimum of 1 h. A mixture of lsopropanol (0.049 kg, 0063 L)

and acetone (0.10 kg, 0.13 L) was prepared, stirred to homogenize, and cooled to

0—10°C. The mixture was filtered cold on a Buchner funnel, rinsed with lsopropanol]

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

1 1ony c on e
A/[K ——«-» \O 11' 1 111 "d A/(L

(CH3)2NCH OH ‘HC1 CH2C12/DMF (CH3)2NCH2 C1'HC12.

:———u—>©NH2
(CH3)2NCH2 m©

CI-IZC12

Thionyl chloride (0.36 ml, 0.005 moles) was added drop—wise to a solution of 0.33 g 4-

dimethylaminocrotonic acid hydrochloride (0.002 moles) in 15 ml CHZCIZ 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-wise to the reaction mixture at 0°C and

stirred for 1 hour at room temperature. A solid by—product was filtered. 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-dimethylaminocrotonoylchloride

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 3 h then cooled to 0°C

and held for 30 min. The solids were collected on Buchner funnel (under a blanket of

nitrogen) and washed with cold (0°C) THF (3 x 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 used directly for the

coupling step:
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Preparation of EKB-569

A 3 L multi-neck flask 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-fluoropheny|]amino-6-

amino-3-cyano—7-ethoxy quinoline (00748 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 for a

minimum of 2 h. The reaction was checked for completion by HPLC. The reaction is

complete when there is 52% of the starting material (4—[3~chloro—4—f|uoropheny|]-

amino-6-amino—3-cyano—7-ethoxy quinoline) present. A 12 L multi—neck 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 and stirred

until a solution was obtained. The solution was cooled to 20-24°C. The N|'v1P—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 1 h, and filtered on a Buchner funnel, 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 method of treating a neoplasm in a mammal in need thereof, which

comprises providing to said mammal an effective amount of a combination comprising

CCI-779 and EKB—569.

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
S3I'COTTl€i.

4. The method according to claim 1, wherein the neoplasm is breast

cancer.

5. The method according to claim 1, wherein the neoplasm is a

neuroendocrine tumor of 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
CEIFICEF.

8. The method according to claim 1, wherein the neoplasm is a head and

neck cancer.

The method according to claim 1, wherein the neoplasm is glioma.

10. 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

C3I'1Cl3l'.
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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 neoplasm 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
CEHCBK

17. The method according to claim 1, wherein the neoplasm is colon
CEHCBL

18. The method according to claim 1, wherein the neoplasm is esophageal
cancet

19. The method according to claim 1, wherein the neoplasm is gastric

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. 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-T79, EKB-569, or both are provided in

subtherapeuticaliy effective amounts.

24. A method according to claim 23 in which CC.‘l~7T9 is provided in a

subtherapeuticaliy effective amount.

25. A method according to claim 23 in which EKB-569 is provided in a

subtherapeuticaliy effective amount.

26. A method according to claim 23 in which both CC|—TT9 and EKB-569

are provided in subtherapeuticaliy 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-T79 is provided in a

subtherapeuticaliy effective amount.

29. A composition according to claim 27 in which EKB—569 is provided in a

subtherapeuticaliy effective amount.

30. A composition according to claim 27 in which both CCI-T79 and EKB—

569 are provided in subtherapeuticaliy effective amounts.

31. A product comprising CCl—T79 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 unknown primary cancer.

_2g_
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33. Use of CCl—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, lymphoma, melanoma, small cell

lung 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-T79 is provided in a

subtherapeutically effective amount.

36. A use according to claim 33 or 34 in which El<B~569 is provided in a

subtherapeutically effective amount.

37. A use according to claim 33 or 34 in which both CCl—7'79 and EKB—569

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 by reference in 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 of treatment of abnormal cell growth using a
c-MET inhibitor and an mTOFl inhibitor.

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, F'.C., Morrison, F'.T. &

Salgia, Fl. (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, R.

(2003a). Cancer Fles, 63, 6272-6281). Several c-MET inhibitors are known, including small

molecule, ligand and antibody inhibitors (see references herein).

It would be desirable to have novel methods of treating abnormal cell growth, such as

cancers, using such c-MET inhibitors in combination with other agents that enhance the efficacy of

the c-MET inhibitors.

Summay of the Invention

In one embodiment, the invention provides a method of treating abnormal cell growth in a

mammal. such as a human, by administering to the mammal a therapeutically effective amount of a

c-MET inhibitor and an mTOFl inhibitor.

mTOFi is an important signaling intermediate molecule downstream of the PISKJAKT

pathway that inhibits apoptosis, and is important in nutritional status checkpoint (see, e.g.,

Grunwald, V., DeGraffenried, L., Russel, D., Friedrichs, W.E., Flay, FLB. & Hidalgo, M. (2002).

Cancer Flee, 62, 6141-5; Nave, B.T., Ouwens, M., Withers, D.J., Alessi, D.Fi. & Shepherd, P.Fl.

(1999). Biochem J, 344 Pt 2, 427-31; Scott, P.H., Brunn, G.J., Kohn, A.D., Floth, FLA. & Lawrence,

.J.C., Jr. (1998). Proc Natl Acad Sci‘ U S A, 95, 7772-7; Stolovich, M., Tang, H., Hornstein, E., Levy,

G., Cohen, FL, Bae, S.3.,'Birnbaum, M.J. & Meyuhas, O. (2002). Moi Cell Biol, 22, 8101-13).

mTOR is a large (M, -289,000) multidomain serinelthreonine kinase, and is a member of the Pl3K

family of protein kinases based on homology within its catalytic domain.

Mammalian target of rapamycin (“mTOFl") 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 mTOFt 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 herein, the term “mT()R
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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 by inhibiting the phosphorylation of serine 389 of p70s6 kinase by mTOFt.

One skilled in the art can readily determine if a compound, such as a rapamycin derivative, is an

mTOFl inhibitor. A specific method of making such determination is disclosed in U.S. Patent

Application Publication No. 200310008923, the disclosure of which is incorporated herein by

reference in its entirety.

A preferred mTOFt inhibitor, rapamycin, is described in U.S. Patent No. 3,929,992, the

disclosure of which is incorporated herein by reference in its entirety. Flapamycin 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. 200310008923,

which may be chemically or biologically modified while still retaining mTOFt inhibiting properties.

Such derivatives include esters, ethers, oximes, hydrazones, and hydroxylamines of rapamycin, as

well as compounds in which functional groups on the rapamycin core structure have been modified,

for example, by reduction or oxidation. Pharmaceutically acceptable salts of such compounds are

also considered to be rapamycin derivatives.

Specific examples of esters and ethers of rapamycin are esters and ethers of the hydroxyl

groups at the 42- and/or 31-positions of the rapamycin nucleus, and esters and ethers of a hydroxyi

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- andlor 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 esters (U.S. Pat. No. 5,118, 678);

eilyl ethers (U.S. Pat. No. 5,120,842); aminoesters (U.S. Pat. No. 5,130,307); acetals (U.S. Pat. No.

5,51 ,413); aminodiesters (U.S. Pat. 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, -alkyl,

—alkenyl, and —alkynyl ethers (U.S. Pat. No. 5,258,389); carbonate esters (U.S. Pat. No. 5,260,300);

arylcarbonyl and allcoxycarbonyl 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. 8. 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 reference in its entirety.

Examples of oximes, hydrazones, and hydroxylamines of rapamycin are disclosed in U.S.

Pat. Nos. 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 is disclosed in the

above listed 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 compounds referred to as “rapalogs" in, for example, W0 9Bl02441 and references

cited therein, and “epirapa|ogs" in, for example, WO 01/14337 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 macroiide antibiotic produced by Streptomyces

hygroscopicus (Novaitis). Everolimus is also known as Certican, FlAD-001 and SDZ-RAD.

Another preferred mTOFl inhibitor is tacrolimus, a macroiide iactone 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 mTOFl inhibitor is ABT-578 an antiproliterative agent (Abbott

Laboratories). ABT-578 is believed to inhibit smooth muscle cell proliferation with a cytostatic

effect resulting from the inhibition of mTOFt.

Other preferred mTOFi inhibitors include AP-23675, AP-23573, and AP-23841 (Ariad).

Preferred rapamycin derivatives include everolim us, CCI-779 [rapamycin 42—ester with 3-

hydroxy-2- (hydroxymethyl)—2—methylpropionic acid; U.S. Pat. No. 5,362,713]; 7-epi-rapamycin; 7-

thiomethyl-rapamycin; 7-epi-trimethoxyphenyl-rapamycin; 7-epi-thiomethyl—rapamycin; 7-

demethoxy-rapamycin; 32- demethoxy-rapamycin; 2—desmethyl—rapamycin; and 42-O-(2-

hydroxy)ethyl rapamycin [U.S. Pat. No. 5,665,772].

In one embodiment, the c-MET inhibitor is a small molecule c—MET inhibitor. Examples of

c—MET inhibitors include the 5-aralkylsulfonyl-3-(pyrrole-2y|methylidene)-2-indolinone compounds

disclosed in U.S. Patent No. 6,599,902, and the compounds disclosed in W0 2001r'60B‘l4, the

disclosures of which are incorporated herein in their entireties. One skilled in the art can readily

identify those compounds suitable as c-MET inhibitors by carrying out the assays as described, for

example, in U.S. Patent No. 6,599,902.

Preferred c-MET inhibitors include those having c-MET inhibitory activity as defined by any

one or more of I050, Ki, or percent inhibition. One skilled in the art can readily determine if a

compound has such activity by carrying out the appropriate assay. In one embodiment, particularly

preferred compounds have a c—MET lC5o of less than 5 i.IM, or less than 2 gm, 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-

MET Ki of less than 5 ‘HM or less than 2 14M, or less than 1 pm or less than 500 nM, or less than
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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-MET inhibition at 1 uM of at least

10% or at least 20% or at least 30% or at least 40% or at least 50% or at least 60% or at least 70%

or at least 80% or at least 90%. Methods of determining these c-MET activity values 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 W0 04/076412, the

disclosures of which are incorporated herein by reference in their entireties.

In one embodiment, the c-MET inhibitor is a compound of fon'nu|a 1

R1

R2

wherein:

Y is N or CH“;

Fl‘ is selected from C542 aryl, 5-12 membered heteroaryl, C342 cycloalkyl, 3-12 membered

heteroaiicyclic, —o(c|=i°Ft’),H‘, -c(o)n“, -c(o)on4, —CN, —NO2, —s(o),,,|=r‘, -SO2NFi“Ft5, -C(O)NFl4Ft5,
-NFt“C(O)Fl5, -C(=NFl5)NFi“Fi5, c,_., alkyl, 02., alkenyl, and 02., alkynyl; and each hydrogen in H‘ is
optionally substituted by one or more F13 groups;

F12 is hydrogen, halogen, C142 alkyl, C242 alkenyl, C242 alkynyl, C342 cycloalkyl, C342 aryl, 3-

12 membered heteroalicyclic, 5-12 membered heteroaryl, —s(o),,n", -so2NR“a5, -S(O)2OFt“, -N02,
—NFi4Fl5, —(cn5i=f),on‘, -cw, -C(O)Fl4, -oc(o)H“, -o(ca"Fi’ ,,n“, —NFl"'C(O)Fl5, -(CFl6Fi7),,C(O)OFi",
-(ca“ni),Ncn4n5, -C(=NFl5)NFi"'Fl5, -NFi“C(O)NFl5Fl“, —Nn“s(o),,R5 or —c(o)NR‘H5, and each
hydrogen in Fla is optionaily substituted by one or more FIB groups;

F13 is halogen, CH2 alkyl, 02.12 alkenyl, C242 alkynyl, 03-12 cycloaikyl, 05.12 aryl, 3-12

membered heteroalicyclic, 5-12 membered heteroaryl, —S(O),,,Fl“, —SO2NFl“Fi5, —S(O)2OFl", -N02, —

NFi“Fl5, —(ca"a7),oa4, -CN, -c(o)n“, —oc(o}n“, —o(cn‘*n’),a“, -NFl"C(O)Fl5, -(cH5n’)nc(o)on“,
-(cn°n’),Ncrr*n5, -C(=NFl°)NFi4Fi5, -NFt“C(O}NFi5Fl5, -Na4s(o),H5 or -C(O)NFi“Fl5, each hydrogen
in R3 is optionally substituted by one or more Fl” groups, and R3 groups on adjacent atoms may

combine to form 51 C542 aryl, 5-12 membered heteroaryl, C342 cycioalkyl or 3-12 membered

heteroalicyclic group;

each F14, F15, F15 and Fl? is independently hydrogen, halogen, C142 all-tyl, C242 alkenyl, C242

all-tynyl, C342 cycloalkyl, Cm aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or

any two of F1‘, H5, Fla and H7 bound to the same nitrogen atom may, together with the nitrogen to

which they are bound, be combined to form a 310 12 membered heteroalicyclic or 5-12 membered

heteroaryl group optionally containing 1 to 3 additional heteroatoms selected from N, O, and S; or
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any two of F14, R5, Ft“ and F17 bound to the same carbon atom may be combined to form a 02.12

cycloalkyl, 05.12 aryl, 3-12 membered heteroalicyclic or 5-12 membered heteroaryl group; and each

hydrogen in Ft‘, R5, Fla and F17 is optionally substituted by one or more FIB groups;

each Fla is independently halogen, 01.12 alkyl, 02.12 alkenyl, 02.12 alkynyl, 02.12 cycloalkyl,

05-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -0N, -O-C142 alkyl, -0-

(0H2),103_12 cycloalkyl, —O-(0H2)nC1;_12 aryl, -O-(0H2),1(3-12 membered heteroalicyclic) or

-O—(0H2).1(5-12 membered heteroaryl); and each hydrogen in Ft” is optionally substituted by one or

more Fl“ groups;

A‘ is —(0Fl9Fl‘°),1-A‘°' except that:

(i) when Y is N and H‘ is substituted or unsubstituted aryl or substituted or

unsubstituted heteroaryl, A‘ is —(0R9Ft‘°),1-A2 and n is not zero; and

(ii) when Y is N and F12 is H and A‘ is m-chlorobenzyl, H‘ is not unsubstituted

piperazine;

each R9 and Ft” is independently hydrogen, halogen, 01.12 alkyl, 02.12 cycloalkyl, 02.12 aryl.

3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)11.Ft4, -SO2NFi4Ft5, —S(O)2OFt‘,

-N02, —Na“i=i~”, -(on"i=i”’),on‘*, -0N, —c(o)a“, -oc(o)a4, -NFt40(O)Ft5, -(0Ft”Fi7).10(O)OFt",

-(0R°Ft7)nN0Fl4Ft5, —NFt“0(O)NFt5R5, -NFt4S(O)1,Ft5 or —c(o)NH“n5; R9 and a‘° may combine to form

a 02.12 cycloalkyl, 3-12 membered heteroalicyclic, 02.12 aryl or 5-12 membered heteroaryl ring; and

each hydrogen in R9 and F1“) is optionally substituted by one or more R3 groups;

A2 is 06.12 aryl, 5-12 membered heteroaryl, 02.12 cycloalkyl or 3-12 membered

heteroalicyclic, and A2 is optionally substituted by one or more F13 groups;

each Ft” is independently halogen, 01-12 alkyl, 01-12 alkoxy, 02.12 cycloalkyl, 02.12 aryl, 3-12

membered heteroalicyclic, 5-12 membered heteroaryl, -O-01.12 alkyl, -O-(0H2)1102,.12 cycloalkyl, -0-

(0H2).1C2.12 aryl, -O-(CH2).1(3—12 membered heteroalicyclic}, -O-(0H2),1(5-12 membered heteroaryl)

or —0N, and each hydrogen in F1” is optionaliy substituted by one or more groups selected from

halogen, —OH, -CN, -01.12 alkyl which may be partially or fully halogenated, -0-01-12 alkyl which may

be partially or fully halogenated, -00, -SO and -S02;

R12 is hydrogen, halogen, 01.12 alkyl, 02.12 alkenyl, 02.12 alkynyl, 02.12 cycloalkyl, 02.12 aryl,

3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O),,1Ft“, -so2NFt‘*R5, -s(o)2oR“,
-N02, —NF{"Ft5, -(ci=Fa"'),oFi“, -0N, —c(o)a‘*, -oc(o)a", -o(ca‘“’i=i’)1n4, —NFt“0(O)R5,

-(0Fi5R7),1C(O)OFt4, -(CFlBFt7)11N0R”'R5, -c(=Ni=P)Nn4a5, —NFi“c(o)i\ia*'=i=i", -NFi“s(o),,a5 or
-0(0}NFt4Ft5, and each hydrogen in R” is optionally substituted by one or more F13 groups;

Fl‘ and R2 or Ft‘ and R12 may be combined together to form a 011.12 aryl, 5-12 membered

heteroaryl, 02.12 cycloalkyl or 3-12 membered heteroalicyclic group:

m is 0. 1 or 2;

n is 0, 1, 2, 3or4; and

p is 1 or2;

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
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in a particular aspect of this embodiment, Y is N. in a preferred aspect, Fl‘ is not

piperazine. in another preferred aspect, Ft‘ is not heteroalicyclic.

In another particular aspect of this embodiment, Y is GR”.

in particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, the compound has formula 1_a

wherein A2 is 05.12 aryl or 5—‘l2 membered heteroaryl optionally substituted by one or more

R3 groups.

in particular aspects of this embodiment, and in combination with any other particuiar

aspects of this embodiment, F11 is selected from C542 aryl and 5-12 membered heteroaryl, and

each hydrogen in Fl‘ is optionally substituted by one or more R3 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 F1‘, F11 is selected from

cm cycloalkyl, 3-12 membered heteroalicyclic, —o(cn5n’),n4, —c(o)n", —c(o}oi=i“, ~CN, -N02,

—s(o),,R“, —so2Nn‘*n5, —C(O)NR"Fl5, -NFt"C(O)R5, -c(=NR°)i_uFr‘R5, c,_8 alkyl, cm alkenyl, and 02.3

alkynyl; and each hydrogen in R‘ is optionally substituted by one or more F13 groups.

In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment. A2 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, F12 is hydrogen, Fig and R1” are independently C14 alkyl, and A2 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 with the following definition of R‘, R‘ is a

furan, thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, imidazoiine,

imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, triazole,

thiadiazoie, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, pyridazine,

pyrimidine, pyrazine, piperazine, triazine, trithiane or phenyl group, and each hydrogen in R1 is
optionally substituted by one or more F13 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 Ft‘, Ft‘ is a furan.
thiopene, pyrrole, pyrroline, pyrroiidine, dioxolane, oxazole, thiazole, imidazole, 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, trlthiane or phenyl group, and each hydrogen in Fl‘ is optionaily
substituted by one or more R3 groups. In a more particular aspect, H1 is not heteroalicyclic.

in particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment not inconsistent with the following definition of Ft‘, R1 is a fused ring

heteroaryl group, and each hydrogen in Fl‘ is optionally substituted by one or more Fl” 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 Ft‘, F!‘ is a -SO2NFi“Fi5
group.

Specific compounds of 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 reference in their entireties.

In another embodiment, the c—MEl' inhibitor is a compound of formula g

R12 R2

A‘-.\__O

NH2

wherein:

F1‘ is selected from CW2 aryl, 5-12 membered heteroaryl, C342 cycloalkyl, 3-12 membered

heteroalicyclic, —o(cFi5a’),Fi“, -C(O)H", -c(o)oa‘, —CN, -N02, —s(o),,,Fi", —SO2NFi4Ft5, -C(O)NFi“R5,
-Na“c(o)a5, —C(=NFi5)NFi4Fl5, 0,, alkyl, 02., alkenyl, and 02.3 alkynyl; and each hydrogen in H‘ is

optionally substituted by one or more F13 groups;

Fla is hydrogen, halogen, C14: alkyl, C242 alkenyl, 02-12 alkynyl, C312 cycloalkyl, 03.12 aryl, 3-

12 membered heteroalicyclic, 5-12 membered heteroaryi, —S(O)mFi", -SO2NFt4H5, “S(O)gOR4, —NO2,

—NFl"Fl5, —(ca5a’),,oa“, -CN, -c(o)Fr‘, -oc(o)a“. -o(ca3H7),,afl -NFi4C(O)Fi5, -(ca3a’),,c(o)oa‘,
—(ca“a7),NcFt‘a5, -C(=NFl'5)NFi"'Fl5, —NFl"C(O)NFi"’Fl6, -Na4s(o),,Fr" or —C(O)NFl“Fl5, and each
hydrogen in FIE is optionally substituted by one or more Ft“ groups;

F13 is halogen, C14; alkyl, 02.12 alkenyl, C242 alkynyl, C342 cycloalkyl, C542 aryl, 3-12

membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)mFt"', 'SO2NH4R5, —S(O)2OFi4, ‘N02, —

NFl4Fi5, —(ca6a7),oa4, -cm, -c(o)a‘*, —oc{o)Fr‘, -o(cn“a’),,a4, -NFl4C(O)Fl5, —(ca“n’),c(o)on4,
—(ca“a7),,Nca“i=F', -C(=NFl'3)NR"Fl5, —NFi4C(O)NFt5Fl5, -Na’*s(o),,H5 or —c(o)Nr=r*a5, each hydrogen
in Fla is optionally substituted by one or more F18 groups, and H3 groups on adjacent atoms may

combine to form a C342 aryl, 5-12 membered heteroaryl, C542 cycloalkyl or 3-12 membered

heteroalicyclic group;
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each Fl‘, R5, Fl‘; and Ft? is independently hydrogen, halogen, C1-12 alkyl, (32.12 alkenyl, (32.12

allcynyl, C342 cycloalkyl, 02.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or

any two of Ft‘, R5, Ft“ and R7 bound to 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 5-12 membered

heteroaryl group optionally containing 1 to 3 additional heteroatoms selected from N, 0, and S; or

any two of Fl‘, R5, F16 and F17 bound to the same carbon atom may be combined to form a C212

cycloalkyl, 02.12 aryl, 3-12 membered heteroalicyclic or 5-12 membered heteroaryl group; and each

hydrogen in Ft‘, F15, Fifi and R7 is optionally substituted by one or more Fl“ groups;
each Fla is independently halogen, C142 alkyl, 02-12 alkenyl, C212 alkynyl, C3-12 cycloalkyl,

C212 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -ON, -0—C1.12 alkyl, -0-

(CH2),,C3_12 cycloalkyl, —0—(CH2)nC2.12 aryl, -O-(CH2),,{3-12 membered heteroalicyclic) or

—O—(CH2),,(5-12 membered heteroaryl); and each hydrogen in Fla is optionally substituted by one or

more Fl“ groups;

A‘ is -(CFl9|=i1°),1—Aa;

each Fla and Ft” is independently hydrogen, halogen, C1.12 alkyl, C212 cycloalkyl, (32.12 aryl,

3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O),,,Ft“, -SO2NFl“Ft5, -S(0)2OR“,

-N02, —NFl4Fi5, -(CFl6Fl7),1OFi4, -CN, -o(o)a“, -oc(o)i=r‘, -NFl4C(0)Fl5, -(ca5a’),,c(o)oa“,

—(CFl6Fl7),.NCFl“Ft5, -NFl“C(O)NFl5FlE, -NH“s(o),H*‘ or -C(O)NFl4Fl5; R9 and Hi“ may combine to form

a C212 cycloalkyl, 3-12 membered heteroalicyclic, C212 aryl or 5-12 membered heteroaryl ring; and

each hydrogen in R9 and Fl” is optionally substituted by one or more Fla’ groups;
A2 is 02.12 aryl, 5-12 membered heteroaryl, C212 cycioalkyl or 3-12 membered

heteroalicyclic, and A2 is optionally substituted by one or more R3 groups;

each Fl" is independently halogen, C1.12 alkyl, 01-12 alkoxy, C212 cycloalkyl, C212 aryl, 3-12

membered heteroalicyclic, 5-12 membered heteroaryl, -O-C1.12 alkyl, -O-(CH2).1C2.12 cycloalkyl, -0-

(CH2)2C2.12 aryl, ~O-(CH2).,(3—12 membered heteroalicyclic), -O-{CH2),,(5-12 membered heteroaryl)

or —CN, and each hydrogen in Ft” is optionally substituted by one or more groups selected from

halogen, -OH, -CN, -01.12 alkyl which may be partially or fully halogenated, -O-01-12 alkyl which may

be partially or fully halogenated, -C0, -30 and -802;

F112 is hydrogen, halogen, C1.12 allcyl, 02.12 alkenyl, (32.12 alkynyl, C,-1.12 cycloalkyl, 02.12 aryl,

3-12 membered heteroalicyclic, 5-12 membered heteroaryl, —S(0),.1Fl4, -SO2NFl“Fl5, -S(O)2OFi4,

-N02, —NFi“i=i", -(CFl6Fl7),,0Fl“', -ON, -c(o)H“, -oc(o)Fi“, -o(ca°R7),Fi‘, —Ni=i“c(o)i=r5,
-(ci:r“a’),c(o)oa4, -(CFt°Fl7),,NC|=l“Fl5, —C(=NFl3)NFl“Fl5, -Na‘c(o)Na5H”, -Na‘*s(o),,a‘ or
-C{0)NFl4Fl5, and each hydrogen in F112 is optionally substituted by one or more Fla groups;

R1 and Flz or Ft‘ and Ft” may be combined together to form a C212 aryl, 5-12 membered

heteroaryl, 02.12 cycloalkyi or 3-12 membered heteroalicyclic group;

m is 0, 1 or 2;

n iso, 1,2, 3or4; and

p is 1 or 2;

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
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In a particular aspect of this embodiment, the compound has formula 2_a

R12

wherein A2 is C542 aryl or 5-12 membered heteroaryl optionally substituted by one or more

R3 groups.

In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, Ft‘ is selected from C542 aryi and 5-12 membered heteroaryl, and

each hydrogen in R1 is optionally substituted by one or more R3 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 F11, Ft‘ is selected from
C342 cycloalkyl, 3-12 membered heteroaiicyclic, -O(CRBFt7),,Fl4, —C(0)Ft4, -C(O)OR4, —CN, —NO2,
-s(o).,Fr‘, -soznatai, -c(o)Nn“n5, -NFt4C(O)Ft5, -C(=NFiB)NFt“R5, c,_8 alkyl, C243 alkenyl, and 02.,

alkynyl; and each hydrogen in Ft‘ is optionally substituted by one or more F13 groups.

In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, A2 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, R2 is hydrogen, F19 and Ft” are independently C14 alkyl, and A2 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 with the following definition of FF, Fl‘ is a furan,

thiopene, pyrrole, pyrroline, pyrroiidine, dioxolane, oxazole, thiazole, imidazoie, imidazollne,

imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, tn'azole,

thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, pyridazine,

pyrimidine, pyrazine, piperazine, triazine, trithiane or phenyl group, and each hydrogen in Ft’ is
optionally substituted by one or more F13 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 Ft‘, Fl‘ is a fused ring
heteroaryl group, and each hydrogen in Ft‘ is optionally substituted by one or more R3 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 Ft‘, Ft‘ is a —SO2NFt4R5
group.

Specific compounds of this embodiment, and methods of synthesizing compounds of this

embodiment, are described in U.S. Provisional Patent Application No. 60/449,588, filed February
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5 26, 2003, and U.S. Provisional Application No. 60/540,229, filed January 29, 2004, published as

W0 04l076412, the disclosures of which are incorporated herein by reference in their entireties.

in another embodiment, the c-MET inhibitor is a compound of formula §

R1

R2

wherein:

F1‘ is selected from 05.12 aryl, 5-12 membered heteroaryl, 03.12 cycloalkyl, 3-12 membered

heteroalicyclic, —o(cH“n’),n‘, -c(o)n“, -crops", -CN, -N02, -s(o),,,i=r‘, -SO2NFt4Ft5, -C(O)NR“Ft5,
-NFt4C(O)H5, -C(=NFt'3)NFl4R5, CH; alkyl, C35 all-cenyl, and C243 alkynyl; and each hydrogen in R1 is

optionally substituted by one or more Fla groups;

, F12 is hydrogen, halogen, C142 alkyl, C242 alkenyl, C242 alkynyl, C342 cycloalkyl, C642 aryl, 3-
12 membered heteroalicyclic, 5-12 membered heteroaryl, -s(o),,I=r‘, -SO2NFt4Fl5, 'S(O)2OR4, -N02,

~NFt“Ft"’, —{cI=Pe’),,oFt‘*, -CN, -c(o)i=r‘, -oc(o)a", -o(cH“H’),Ht, -NFt4C(O)F15, -(CFtEFt7).,C(O)OH",
-(cH“R’),.Ncn‘a5, -C(=NFt5)NFl4F15, -NFl4C(O)NFl5FtE, —NH‘*s(o),,a5 or —C(O)NFt“Fl5, and each
hydrogen in R2 is optionally substituted by one or more R3 groups; J

Fla is halogen, C142 alkyl, 02.12 alkenyl, C242 alkynyl, C342 cycloalkyl, 05.12 aryl, 3-12

membered heteroalicyclic, 5-12 membered heteroaryl, -S(O),.,Fl‘1’, -SO2NFt“Ft5, 'S(O)gOR4, -N02, —

NFt‘°'Ft5, -(oFr“|=F),,oFr4, -CN, -c(o)n“, -oc(o)H“, -o(cI=r°I=r7),H‘, -NFl4C(O)Ft5, —(cH5H’),c(o)oH‘,
—(CH5Ft7),,NCR"Ft5, -C(=NFt”)NFl4Fl5, -NFl“C(O)NFl5Fl5, -NFt“S(O)pH5 or -C(O)NR“Fl5, each hydrogen
in F13 is optionally substituted by one or more Ft” groups, and Ft” groups on adjacent atoms may

combine to form a C542 aryl, 5-12 membered heteroaryl, 05.12 cycloalkyl or 3-12 membered

heteroalicyclic group;

each Fr‘, F15; R5 and F17 is independently hydrogen, halogen, c,_,2 alkyl, C” alkenyl, cw

alkynyl, C342 cycloalkyl, C542 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or

any two of R4, F15, F1“ and F17 bound to 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 5-12 membered

heteroaryl group optionally containing 1 to 3 additional heteroatoms selected from N, O, and S; or

any two of Ft“, F15, R6 and H7 bound to the same carbon atom may be combined to form a C342

cycloalkyl, C542 aryl, 3-12 membered heteroalicyclic or 5-12 membered heteroaryl group; and each

hydrogen in Ft‘, F15, F16 and R7 is optionally substituted by one or more FIB groups;
each Fla is independently halogen, CH2 alkyl, C242 alkenyl, C242 alkynyl, C342 cycloalkyl,

C54; aryl, 3-12 membered heteroalicyolic, 5-12 membered heteroaryl, -CN, -O-GHQ alkyl, -0-

(cH2)nCa.-12 cycloalkyl, -0-(Cl-l2)nC5.12 aryl, -O-(CHa).,{3-12 membered heteroalicyclic) or
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5 -0-(CH2),,(5—12 membered heteroaryl); and each hydrogen in F13 is optionally substituted by one or

more Fl” groups;

A‘ is —(CFl°Ft‘°),,-A2 except that:

(i) when Fl‘ is substituted or unsubstituted aryl or substituted or unsubstituted

heteroaryl, A‘ is —(CR9Ft‘°),.-A2 and n is not zero; and

(ii) when F12 is H and A1 is m-chlorobenzyl, Fl‘ is not unsubstituted piperazine;

each F19 and Rm is independently hydrogen, halogen, C142 alkyi, C342 cycloalkyl, C542 aryl,

3-12 membered heteroalicyclic, 5-12 membered heteroaryl, ~S(O),.,R4, -SO2NFt4H5, -S(O)2OFl",

-N02, —NFt“Ft5, -(ca“a7),oa", -CN, -c(o)H“‘, —oc(o)a“, -NFt"C(O)Fi5, —(CFt6Ft7),,C(O)OFl“,

-(cH'3a’),Nca‘a5, —NFl4C(O)NFi5Ft6, —Na‘s(o),,Ft5 or -c(o)Na“H5; H9 and Hi“ may combine to form

a C342 cycloaikyl, 3-12 membered heteroalicyclic, C542 aryl or 5-12 membered heteroaryl ring; and

each hydrogen in Fla and F11" is optionally substituted by one or more F13 groups;

A2 is C342 aryl, 5-12 membered heteroaryl, C342 cycloalkyl or 3-12 membered

heteroalicyclic, and A2 is optionally substituted by one or more F13 groups;

each Fl“ is independently haloen, C142 aikyl, CH2 alkoxy, C342 cycloalkyl, 05.12 aryl, 8-12

membered heteroalicyclic, 5-12 membered heteroaryl, -O—C1_12 alkyl, -O-(GH2),,C3_12 cycloalkyl, -O-

(CH2).,Ce_12 aryl, -0-(CH2),,(3—12 membered heteroalicyclic), -D-(CH2},,{5-12 membered heteroaryl)

or -CN, and each hydrogen in F1” is optionally substituted by one or more groups selected from

halogen, -OH, ~CN, -C142 alkyl which may be partially or fully halogenated, -O-CH2 alkyl which may

be partially orfully halogenated, -CO, -80 and -802;

F1‘ and F12 may be combined together to form a C542 aryl, 5-12 membered heteroaryl, C342

cycloalkyl or 3-12 membered heteroalicyclic group;

m is 0, 1 or 2;

n is O, 1, 2,3 or4; and

p is 1 or 2;

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

In a particular aspect of this embodiment, the compound has formula 3_a

wherein A2 is 05.12 aryl or 5-12 membered heteroaryl optionally substituted by one or more

R3 groups.

In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, Fl‘ is selected from C642 aryl and 5-12 membered heteroaryl, and

each hydrogen in F17 is optionally substituted by one or more F13 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 foiiowing definition of Ft‘, Fl‘ is selected from

cm cycloalkyl, 3-12 membered heteroalicyclic, -O(CFl5Fl7),,Fl4, -crops“, »c(o)or=r", —CN, -N02,

-s(o),,,R“, 'SO2NH4H5, -c(o)Nr=r“n5, -Nn“c(o)rr5, —C(=NR5)NFl"Fi5, c,_,, aikyl, C2,, alkenyl, and C2,,

alkynyl; and each hydrogen in Ft‘ is optionally substituted by one or more R3 groups.

In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, A2 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, F12 is hydrogen, H9 and F!” are independently 01.4 alkyl, and A2 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 with the following deiinition of Ft‘, R’ is a furan,

thiopene, pyrrole, pyrrollne, 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, trithiane or phenyl group, and each hydrogen in Ft‘ is

optionally substituted by one or more Fla 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 Ft‘, Ft‘ is a furan,
thlopene, pyrrole, pyrrollne, 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, tri_azine, trithiane or phenyl group, and each hydrogen in Ft‘ is optionally
substituted by one or more Fla groups. In still more particular aspects, Fl‘ is not heteroalicyclic.

In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment not inconsistent with the following definition of Ft‘, R‘ is a fused ring

heteroaryl group, and each hydrogen in Fl‘ is optionally substituted by one or more Fla 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 Ft‘, Ft‘ is a —SO2NFl4Fi5
group.

Specific compounds of this embodiment, and methods of synthesizing compounds of this

embodiment, are described in U.S. Provisional Patent Application No. 601449588, 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 reference in their entireties.

In another embodiment, the c-MET inhibitor is a compound of formula 5
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Description

The invention reiates to pharmaceutical compositions containing a somatostatin and a resorption
promoter and having an improved somatostatin bioavailability, and to concomitant administration of a
somatostatin and a resorption promoter.

The invention provides a pharmaceutical composition which contains a somatostatin and at least one
cholanic acid of the formula I

H31:

an-5

H O I...

in which R1 = a- or r6-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—G1y—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, eg. the GI tract, and
mediates, together with GRP, q.v. the neuroreguiation of pituitary growth hormone release 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 thereof. By derivatives and analogues is
understood straight-chain, bridged or cyclic polypeptides wherein one or more amino acid units have been
omitted andfor replaced by one or more other amino radicalls) of and/or wherein one or more functional
groups have been replaced by one or more other functional groups andior 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
peptide.

Agonist analogues of somatostatin are thus useful in replacing natural somatostatin in its effect on
regulation of physiological functions.

Some of these otter improvements, eg. in bioavarlability 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;-

E

* if

(D)Phe-Cys-Phe-(D)Trp—Lys~Thr—Cys—Thr—o1
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(Generic name Octreotide)
M

‘k fl

(D) Phe-Cys -Tyr— ( D )Trp—Lys—Va1—Cys -'I‘hrNH;

(described in EP 203,031 A2; Generic name Vapreotide)
c)

‘k *

(D ) Phe-Cys—Tyr- (D)'I‘rp~Lys-Val-Cys-TrpNH;

* *

(D)Trp—Cys—Phe-(D)Trp—Lys—Thr—Cys—ThrNH2

‘k *

(D)Phe-Cys-Phe—( D)Trp-Lys-Thr-Cys-Thrflflg

‘J: ‘k

3—( 2- (Naphthyl)—(D)A1a—Cys—Tyr—(D)Trp-Lys—Val-Cys—ThrN1-I2

(described in EP 214.872 A2 and EP 215.171 A2; Generic name Angiopeptin)
9)

k *

(D) Phe—Cys—Tyr— ( D )Trp—Lys-Val-Cys-B—Nal—NI:l;

* *

3- ( 2-Naphthyl)-A1a—Cys -Tyr-(D)Trp—Lys-Val-CyswB—Na1—NI-I;
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* *

(D)Phe-Cys—B-Na1—(D)Trp—Lys—Va1—Cys—Thr-NE;

wherein in each of compounds a) to i) there is a bridge between the amino acids marked with a ‘.
Other contemplated somatostatins include:-

* i

H-Cys-Phe— Phe- (D )Trp—Lys—Thr—Phe—Cys—ClH

(See Vale et al., Metabolism, 27, Suppl. 1, 139 (1978)).

ml: ‘k

Asn—Phe—Phe-(D)Trp-Lys—Thr-Phe—Gaba

(See European Pat. Publication No. 1295)

* it

HeA1a-Tyr-(D)Trp—Lys—Va1—Phe

(See Verber et al., Life Sciences, 34, 1371-1378 (1984), EP 0351.354 A2 and EP 70 021)) also known
as cyclo (N-Me-A|a-Tyr-D-Trp-Lys-Va|-Phe).

* it

NMePhe—His—(D)Trp—Lys—Va1-Ala

(See R.F.Nutt et al., K|in.Wochenschr. (1986) 64 (Suppl. VII)

* 1|:

H-Cys-His—His-Phe—Phe—(D)Trp-Lys-Thr—Phe—Thr—Ser-Cys—0H

(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 one amino group present in a peptide side chain, more preferably to a N-terminal amino group.
Such compounds and their preparation are disclosed, e.g. in W0 BB/02756.

The term octreotide derivatives includes those including the moiety

it 1'

—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-deoxyfructosyl]-DPhe-Cys-Phe-DTrp-Lys-Thr-

Cys-Thr-ol and N“-[)5-deoxyfructosyI-DPhe-Cys-Phe-DTrp-Lys-Thr-Cys-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 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. Acid addition
salts include e.g. the hydrochloride and acetates. Complexes are e.g. formed from somatostatins on
addition of inorganic substances, e.g inorganic salts 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, e.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, e.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 aetiology comprising or associated with excess GH—secretion,
e.g. in the treatment of acromegaly, for 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 (e.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 effect of therapy in which sornatostatins are administered sometimes, at least for octreotide,

the formation of symptomatic gallstones has been observed. However, little has been published on the
mechanism of formation of these gallstones or their compositions.

The cholanic acids of the formula I described before, as well as their pharmaceutically acceptable salts,
are generally known per se. The compound having the Tor-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 7,6-hydroxyl group is denoted as ursodeoxycholic acid and has been
described 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. 1Cl,1032—1040 (1986), Die Medizinische Welt, No. 45, 14894495 (1987), Gut, Vol. 28, No. 10,
October 1987, A.1360. The cholanic acids are orally administered.

Based on data in "Drug Evaluations", 6th edition, American Medical Association, Chicago, illlnois the
daily dosis for gallstone treatment is about at least 1000 mgf75 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 editton, 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 weight/day = 375
mgr75 kg of body weightiday of each compound (page 931).

As generally known for peptides, the development of appropriate and effective somatostatin administra-
tion forms has caused many problems.

Being peptides, the somatostatins are easily 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 available 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. The 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 membrane e.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 mgfkg i.p.). 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 somatostatin 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 ml) 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 (AUCOQ = Area under the curve over 2 hours) is determined and expressed
in the following table, in which the AUG is expressed as ng/m|.hour and Cmax as ng/ml:

TABLE A

Administered 0.5 ml of NaC| (0.9 % WN) solution
containing further:

100 microg. of octreotide (reference) a

The invention thus provides a pharmaceutical composition containing a somatostatin, its analgoues and
derivatives, and at least one cholanic acid of the formula I, mentioned 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 solutions with ursodeoxycholic
acid and especially chenodeoxycholic acid show considerably better improvement factors of about 4 and 39
respectively.

The invention thus provides the administration of the cholanic acids of formula I 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 ursodeoxychollc acid and/or their pharmaceuti-
cally acceptable salts.

In a further aspect the invention provides a process for the production of a pharmaceutical composition
of the invention, which comprises working up the somatostatin and the resorption promoter.

The cholanic acid may be worked up in any pharmaceufically acceptable condition, e.g. as a precursor, or
as a salt, e.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 is 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 to be in conventional forms for trans-
mucosal administration, for example, capsules, tablets, suppositories, dispersible powders. Preferably the
cholanic acid of formula I 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 gallstone
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 inventéon 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
eftect are incorporated in the same dosage units. However, the invention also relates to preparations, in
which the daily dosages of somatostatin and of cholanic 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 I
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.

Conveniently, 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
effective gallstone prophylaxis the unit dosage may contain such an amount of cholanic acid, that its 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 e.g. up to 1000 mgfday, e.g. up to
400 mg/day of each component.

The invention is illustrated by the following pharmaceutical compositions:

EXAMPLE 1:

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)
anhydrous citric acid 0.78
Trisodium citrate-hydrate 0.50
Mannitol 48.651

Chenodeoxycholic acid 150.0
Suppositorium base A* .

WE

’ the acetate salt

** Witepsol F‘ H.12, linear (C‘lo—'lg) fatty acid glyceride, Melting range 32-335",
solidification range 29-33°C Obtainable from Dynamit Nobel, Germany.

EXAMPLE 3:

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 octreotlde is sufficient for therapeutic purposes.

Instead of octreolide other somatostatins can be formulated. Instead of chenodeoxycholic acid the same
amount of ursodeoxycholic acid can be used.

Claims

1. A pharmaceutical composition, containing a somatostatin and at least one cholanic acid of formula I

H34:

cl-I3

wherein R1 = a- or is-OH. as a resorption promoter with a gallstone eliminatingfpreventing or size
reducing activity, adapted for administration via a transmucosal route.
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A composition according to claim 1, having, when administered to the jejunum of a rat, a relative
somatcstatin bioavailability of at least 400 %, compared with the same compositions without the

resorption promoter.

A composition according to claim 2, in which the cholanic acid 01 formula I is urscdeoxycholic acid.

A composition according to claim 2, in which the cholanic acid oi formula I is chenodeoxycholic acid.

A composition according to any one of claims 1 to 4, in which the somatostatin is octreotide.

A composition according to any one of claims 1 to 5 for nasal, rectal or oral administration.

A composition according to any one of claims 1 to 6, containing up to 35 mg of a somatostatin per
dosage unit.

A composition according to any one of claims 1 to 7 containing from 1 to 10 mg of octreotide per
dosage unit.

A composition according to any one of claims 1 to 8 containing from 5 to 500 mg of the cholanic acid
compound per dosage unit.

. A composition according to any one of claims 1 to 9 in solid state.

. 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.

. 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 t0 claims 12, TOI’ oral application Of the unit dosages.

Patentanspriiche

1.

3.

Pharmazeutische Komposition die ein Somatostatin und als Flesorptionsiorderer mit gallensteinc-:|iminie—
render, — verhindernder oder—verkleinernder Wirkung mindestens eine Cholanséure der Formel I

Hjc

enthalt

worin F11 = or - oder ,6 - OH, zur Applikation Ulcer den transmukosalen Weg ausgestaltet.

Komposition gemaiss Anspruch 1 welche eine relative Somatostatinbiovertiigbarkcit Von mindestens
400% gegeniiber der gleichen Komposition ohne Resorptionslorderer aufweist, wenn sie ins Jejunum
einer Ratte gebracht wird.

Komposition gemass Anspruch 2. mit Ursodeoxycholsaure als Cholansaure der Formel 1.
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Komposition geméss Anspruch 2, mit Chenodeoxycholséure als Cholanséiure der Formel 1.

Komposition geméss einem der Anspriiche 1 bis 4 mit Octreotid als Somatostatin.

Komposition geméss einem der Anspriiche 1 bis 5 zur nasalen, rektalen oder oralen Applikation.

Komposition gsméiss einem cler Ansprijche 1 bis 6 mit bis 35 mg eines Somatostatins per Dosierungs-
einheit.

Komposition geméss einem der Ansprtiche 1 bis 7 mit 1 bis 11] mg Octreotid pro Dosierungseinheit.

Komposition gemiaiss einem der Anspriiche 1 bis 8 mit 5 Dis 500 mg der Cholansfiureverbindung pro
Dosierungseinheit.

. Komposition geméss einem der Ansprtiche 1 bis 9 in iestem Zustand.

. Verfahren zur Herstellung einer pharmazeutischen Komposition geméiss einem der Ansprij-Che 1 bis 10,
dadurch gekennzeichnet, dass man darin das Somatostatin und den Ftesorptionsforderer verarbeitet.

. Verpacl-rung mit Dosierungseinheiten einer Cholanséure der Formel 1 und eines Somatostatins als
Kombinationspréparat i'Lir den gleichzeitigen separaten oder nachfolgenden Einsatz Liber den gleichen

transmukosalen Applil-Cationsweg in einer Therapie fiir welche das Somatostatin vorgesehen ist.

13. Verpackung geméiss Anspruch 12, zur oralen Applikation der Dosierungseinheiten.

Flevendications

1. Une composition pharmaceutique, contenant une somatostatine et au moins un acide choianique de
formule ]

H o

dans Iaquelle R1 ' a- or 18-OH, comme promoteur de résorption ayant une activité permettant
d‘éiiminer les calculs biliaires, d‘empécher la formation cles calculs biliaires ou de réduire la dimension
des calculs biliaires, et adaptée pour Padministration 2 travers ies muqueuses.

Une composition selon Ia revendication 1 ayant, aprés administration au jejunum d‘un rat, une
biodisponibilité relative de somatostatine d'au moins 400%, par rapport 2: la méme composition
exempte de promoteur cie résorption.

Une composition selon Ia revendication 2, clans Iaquelle |'acide cholanique de formule I est 1' acide

ursodésoxycholique.

Une composition selon la revendication 2, dans Iaquelle |' acide cholanique cle formule I est |'acide
chénodésoxyoholique.
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Une composition selon |'une quelconque des revendications 1 ‘a 4, dans Iaquelle Ia somatostatine est
Foctréotide.

Une composition selon |‘une quelconque des revendications 1 E1 5, pour Padministration nasaie, rectale
ou orale.

Une composition selon |‘une quelconque des revsndications 1 2 6, contenant jusqu'é 35 mg de
somatostatine par dose unitaire.

Une composwion selon I'une quelconque des revenchcaiions 1 ta 7, contenant de 1 fa 10 mg dbctréotide
par dose unitaire.

Une composition selon |'une quelconque des revendications 1 $1 8, contenant de 5 E1 500 mg d'acide
cholanique par dose unitaire.

. Une composition selon |'une quelconque des revendications 1 51 9, sous forme soiide.

. Un procédé do préparation d'une composition pharmaceutique selon |'une quelconque des revendica-
tions 1 31 10, qui comprend le traitement de la somatostatine et du promoteur de résorption.

. Un emballage oontenant des doses unitaires d'un acide cholamque de formule I spécifié 51 la
revendication 1 e1 d'une somatostatine, comme préparation cornbinée pour |‘adn1inistration sirnultanée,
séparée ou séquentielle 51 travers Ies muqueuses dans une thérapie pour Iaquelle Ia somatostatine est
indiquée.

13. Un emballage salon Ia revendication 12, pour |'administration par voie orala de doses unitatres.
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ANTINEOPLASTIC COMBINATIONS

This invention relates to the use of combinations of an mTOR inhibitor (e.g

rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl)-2~methylpropionic acid

(CC|—779)) and an antineoplastic alkyiating agent in the treatment of neoplasms, to

the use of an mTOR inhibitor and an antineoplastic alkyiating agent in the preparation

of a medicament for the treatment of a neoplasm, to a product comprising an mTOR

inhibitor and an antineoplastic alkyiating 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

alkyiating agent and a pharmaceutically acceptable carrier.

BACKGROUND OF THE INVENTION

Rapamycin is a macrocyclic triene antibiotic produced by Streptomyces

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

Candida albicans, both iiyffl and Q; [C. Vezina et al., J. Antibiot. 28, 721 (1975);

SN Sehgal et al., J. Antibiot. 28, 727 (1975); H. A. Baker et 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 antitumor activity.

The immunosuppressive effects of rapamycin have been disclosed in FASEB

3, 3411 (1989). Cyclosporin A and FK—50Ei, 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.

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

formation of [gE—like antibodies.

Rapamycin is also useful in preventing or treating systemic lupus

erythematosus [U.S. Patent 5,078,999], pulmonary lnflammation {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
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injury [U.S. Patents 5,288,711 and 5,516,781], adult T—cell leukemiaflymphoma

[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-(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 of

hydroxyesters of rapamycin, including CCl—T79, are disclosed in U.S. Patent

5,362,718.

CCI-T79 exhibits cytostatic, as opposed to cytotoxic properties, and may delay

the time to progression of tumors or time to tumor recurrence. CCl—7T9 is considered

to have a mechanism of action that is similar to that of sirolimus. CC|—TT9 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 lL-2-induced transcription, leading to inhibition of progression of the cell

cycle from G] to S. The mechanism of action of CCIATTQ that results in the G1 8

phase block is novel for an anticancer drug.

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-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 CC|~T79 has activity

against human tumor xenografts of diverse histological types. Gliomas were

particularly sensitive to CCl—T7’9 and the compound was active in an orthotoplc glioma

model in nude mice. Growth factor (plateiet—derived)—induced stimulation of a human

glioblastoma cell line in vitro was markedly suppressed by CC!-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 CC|—779.
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DESCRIPTION OF THE INVENTION

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

antineoplastic alkyiating agent 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 an mTOR

inhibitor and an antineoplastic alkyiating agent for use as antineoplastic combination

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

alkyiating agent or both are used in subtherapeuticaliy effective dosages.

In another aspect, the invention provides the use of combinations of an mTOR

inhibitor and an antineoplastic alkyiating agent in the preparation of a medicament for

the treatment of a neoplasm. in a further aspect, the invention provides a product

comprising an mTOR inhibitor and an antineoplastic alkyiating agent as a combined

preparation for 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

alkyiating agent and a pharmaceutically acceptable carrier.

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

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

of a combination of an mTOR inhibitor and an antineoplastic alkyiating 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 accordance with this invention, the term "providing," with respect to

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

ad ministering 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.

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,
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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 G1 to S.

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

lsotani, 8., J. Biol. Chem. 274: 33493 (1999)). One of these proteins p70s6 kinase is

phosphorylated by mTOR on serine 389 as well as threonlne 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 or ligand which inhibits ceii replication by blocking progression of the cell

cycle from G1 to S by inhibiting the phosphorylation of serine 389 of p7'0s6 kinase by

mTOR.

The following standard pharmacological test procedure can be used to

determine whether a compound is an mTOR inhibitor, 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 (eg. IGF1) in culture in the presence of an mTOR

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

an antibody specific for serine 389 of p7'0s6K.

Materials:

NuPAGE LDS Sample Buffer (Novex Cat # NPOOUT)

NuPAGE Sample Reducing Agent (Novex Cat # NPOOO4)

NuPAGE 4-12% Bis—Tris Gel (Novex Cat # NP0321)

NuPAGE MOPS SDS Running Buffer (Novex Cat # NP0001)

Nitrocellulose (Novex Cat # LC2001)

NuPAGE Transfer Buffer (Novex Cat # NP0006)

Hyperfilm ECL {Amersham Cat # RPN3114H)

ECL Western Blotting Detection Reagent (Amersham Cat # RPN2134)

Primary antibody: Phospho—p'r'O S6 Kinase (Tl'il'389) (Cell Signaling Cat #9205)

Secondary antibody: Goat anti-rabbit lgG-HRP conjugate (Santa Cruz Cat #sc-2004)
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Methods:

A. Preparation of Cell Lysates

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

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

subcultured in 63-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 iysed 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 mTOR inhibitor.

. Western Blot Analysis

1) Prepare total protein samples by placing 22.5 pl of lysate per tube and then

add 2.5 pl NuPAGE sample reducing agent. Heat samples at 70°C for 10

minutes. Electrophoresed using NuPAGE gels and NuPAGE SDS buffers.

Transfer the gel to a nitrocellulose membrane with NuPAGE transfer buffer.

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

saline with 0.1%-Tween and 5% nonfat—milk). Rinse membranes 2): with

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

Blots/membrane are incubated with the P—p70 SEEK (T389) primary antibody

(1 :10DD) in blocking buffer overnight at 40C in a rotating platform.

Blots are rinsed 3): 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.
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As used in accordance with this invention, the term "a rapamycin" defines a

class of Emmunosuppressive 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 salts, either by virtue of containing an acidic or basic moiety.

OH

RAPAMYC IN

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

groups at the 42- and/or 31—position5 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—hydroxy| 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.
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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); 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); carbarnates (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);

phosphorylcarbamate esters (U.S. Patent 5,391,730); carbarnate 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—a|kyl 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—(hydroxymethy|)~2-methylpropionic

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

5,665,772}.
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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, hydrochloric,

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 atoms in

each alkyl group, when the rapamycin contains a suitable acidic moiety.

it is preferred that the mTOR inhibitor used in the antineoplastic combinations

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

rapamycin, CCI-779, or 42-O-(2-hydroxy)ethy| rapamycin.

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

inhibitor in the mTOR inhibitor plus antimetabolite combinations of this invention.

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

hereby incorporated by reference. When CCI-T79 is used as an antineoplastic agent,

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

mg/m2 when administered on a daily dosage regimen (daily for 5 days, every 2—3

weeks), and between about 0.1 and 1000 mg/m3 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 "antineop|astic 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

-3-



Par Pharm., Inc. 
Exhibit 1002 

Page 158

W0 02/098416 PCT/[S02/16737

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 8. 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, lfosfamide, 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-chIoroethylnitrosourea (CCNU), and

methylcyclohexylchloroethylnitrosourea (MeCCNU); hydrazine and triazlne 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 Its

Analogues. in Cancer Principles 8. Practice of Oncology 6"‘ Edition. ed. DeVita VT,

Hellman S, Rosenberg SA. Lippincott Williams 8. Wilkins. Philadelphia 2001. p.

378.) These compounds include cisplatin, carboplatin, platinum IV compounds, and

multinuclear platinum complexes.

The following are representative examples of antineoplastic alkylating agents

of this invention.

Meclorethamine is commercially available as an injectable (MUSTARGEN).

Cyclophosphamide is commercially available as an injectable

(cyclophosphamide, lyophilized CYTOXAN, or NEOSAR) and in oral tablets

(cyclophosphamide or CYTOXAN).

lfosfamide is commercially available as an injectable (IFEX).

Melphalan is commercially available as an injectable (ALKERAN) and in 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

tablets (MYLERAN).

Lomustine (CCNU) is commercially available in oral capsules (CEENU).

Carmustine (BCNU) is commercially available as an intracranial implant

5 (GLIADEL) and as an injectable (BICNU).

Procarbazine is commercially available in oral capsules (MATULAN E).

Temozolomide is commercially available in oral capsules (TEMODAR).

Cisplatin is commercially available as an injectable (cisplatin, PLATINOL, or

PLATlNOL'—AQ).

Carboplatin is commercially available as an injectable (PARAPLATIN).

The following table briefly summarizes some of the recommended dosages for

the antineoplastic alkylating agents listed above.

15 Table 1. Recommended Dosages of Antineoplastic Alkylating Agents

Mustargen each course given as a singe dose or in
divided doses of 0.1 to 0.2 mlklda .

Cyclophosphamide 40-50 mg/kg iv. in divided doses over a period of 2-5 days

10-15 mg/kg i.v. every 7-10 days

3-5 mglkg i.v. twice Weekly

1-5 mg/kg oral daily

lfosfamide 1,2 g/m3 i.v. daily for 5 consecutive days; repeated
every 3 weeks or after recovery from
hematologic toxici .

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 dailymaintenance after white blood cell count
has recovered.

0.15 mglkg orally daily for 7 days, followed by a rest period
of at least 14 days, than 0.005 mglkg
daily maintenance.

'16 mg1'm2'|_v_ single infusion over 15-20 minutes every
2 weeks for 4 doses, followed 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 i.v. every 1-4 weeks

Mitomycin 20 mgfmz i.v. every 6-8 weeks

B"5“'*a" 1-Wm2°ia"v
13° m9lm2°*a"v evewfiweeks
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Drug Dosage Regimen

Carmustine 150.200 mg/m2 i_v, every 6 weeks

Procarbazine 24 mg/kg orally daily for first week, then 4-6 mg/kg until
maximum response is achieved

1-2 mg/kg orally mainentance

Temozolomide 150 mg/m2 many once daily for 5 days per 23-day
treatment cycle

Cisplatin 20 mg/m2 i.v. daily for 5 days per cycle
75-100 m/n-.2 i_V_ once every 4 week cycle

Carboplatin 360 mg/m3 i,v, once every 4 week cycle

Preferred mTOR inhibitor plus antineoplastic alkylating agent combinations of

this invention include CCI-779 plus cisplatin; CCI-779 plus cyclophosphamide; CC|—

779 plus carboplatin; and CCI-779 plus BCNU.

The antineoplastic activity of the mTOR inhibitor plus antineoplastic alkylating

agent combinations were confirmed using CCI-779 as a representative mTOR

inhibitor in in vitro and in vivo standard phannacological test procedures using

combinations of CC|—779 plus cisplatin; CCl—779 plus cyclophosphamide; and CC|—779

plus BCNU as representative combinations of this invention. The following briefly

describes the procedures used and the results obtained.

Human rhabdomyosarcorna lines Rh3O and RM and the human glioblastoma

line SJ-GBM2 were used for in vitro combination studies with CC|—'/79 and alkylating

agents. in vivo studies used a human neuroblastoma (NB1643) and human colon line

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 6x103, 5x103

and 2.5x104 cellslwell respectively. After a 24 hour incubation period, drugs were

added in either 10%FBS+RPM| 1640 for Rh3U and Rh1 or 15%FBS+DlVlE for 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 lC50 (drug concentration producing 50% inhibition of growth) for each drug

was determined by extrapolation. Because the |C50s varied slightly from experiment
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to experiment, two values that bracketed the |C50 of each drug were used in the

interaction studies. The point of maximum interaction 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 lC50 concentrations of CCl—779 was mixed in a 1:1

ratio with each of three approximated |C50s of cisplatin, BCNU, and melphanan. This

resulted in nine 1:1 combinations of drugs in each experiment plus three lC50

concentrations for 001-779 and the other drug. This protocol usually resulted in at

least one combination for each drug containing an i050 value. The 1:1 combination of

|C50 concentrations for CCI-779 and each chemotherapy drug was then used to

calculate additivity, synergism, or antagonism using Berenbaum's formula:

xlX50+yfY50,=1,<1,>1. If the three concentrations of CC|—779 tested alone didn’t

produce an IC that matched any of the three lCs of the other compound tested alone,

all the 1:1 combinations were checked to see if their ICS fell between the appropriate

|Cs of drugs tested singly. If they did, the effect was considered additive.

The results obtained in the in vftro standard pharmacological test procedure

showed when tested against Rh3O tumor line, the combination of CC|~‘/79 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 tumor cell line. A combination of CCI-779 plus BCNU was

synergistic against the SJ—G2 tumor cell line and greater than additive but did not

reach levels of being mathematically synergystic against the Rh3O cell line, and

additive against the RM cell line. The combination of CCI-779 plus melphanan was

additive against each of the cell lines.

Female CBAfCaJ 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 137Cs source. Mice received 3 x 105 nucleated bone

marrow cells within 6-8 h of irradiation. Tumor pieces of approximately 3 mm3 were

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

Tumor—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
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to be spherical using the formula [(712/6) X d3 ], where dis the mean diameter. CC|~

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 ‘i-

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 (301-779) and cyclophosphamide was evaluated using a

human rhabdosarcoma (Rh18) using the mouse xenograft test procedure described

above. in this test procedure, the effect of CCl—779 with cyciophosphamide (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 mTOR inhibitor 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

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, ooiorectal 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 inhibitorialkylating agent combination used in conjunction with other

chemotherapeutic agents, such as antimetabolites (i.e., 5-fluorouracil, floxuradine,

-13-
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thioguanine, cytarabine, fludarablne, 6—mercaptopurine, methotrexate, gemcitabine,

capecitabine, pentostatin, trimetrexate, or cladribine); hormonal agents (i.e.,

estramustine, tamoxifen, toremifene, anastrozole, or letrozole); antibiotics (i.e.,

plicamycin, bleomycin, mitoxantrone, idarubicin, dactinomycin, mitomycin, or

daunorubicin); immunomodulators (i.e., interferons, IL-2, or BCG); antimitotic agents

(i.e., vinblastine, vincrlstine, teniposide, or vinorelbine); topoisomerase inhibitors (i.e.,

topotecan, irinotecan, etoposide, or doxorubicin); and other agents (i.e., hydroxyurea,

trastuzumab, altretamine, retuximab, paclitaxei, 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 mTOR inhibitor 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 inhibitor plus an alkylating agent, it is anticipated that the mTOR inhibitor will

be administered orally or parenterally, with parenterally being preferred, while the

alkylating agent may be administered parenterally, oraliy, or by other acceptabie

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 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 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 mTOFt inhbitor be administered by i.v.,
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typically over a 30 minute period, and administered about once per week. The initial

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 aikylating 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 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 ancllor

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 and utilize phamiaceutically 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 nonlonic

and anionic surfaoe 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 soiubilizers 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 intraperitoneaily.

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—propy|cellulose. Dispersions can also 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 Enjectable use include sterile aqueous

solutions or dispersions and sterile powders for the extemporaneous preparation of

sterile injectabie 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, polyoi

(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 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 pharmaoeutically

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
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containing the active ingredient with or without a carrier, or a matrix containing the

active ingredient. Other occlusive devices are known in 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

point, and glycerin. Water soluble suppository bases, such as polyethylene glycols of

various molecular weights, may also be used.
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CLAIMS

What is claimed is:

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 mTOR inhibitor and an antineoplastic alkylating agent.

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 is a

neuroendocrine tumor of 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 is glloma.

10. 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.
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12. The method according to Claim 1, wherein the neoplasm is pancreatic
CEHCEL

13. The method according to Claim 1, wherein the neoplasm 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
cancen

17. The method according to Claim 1, wherein the neoplasm is colon cancer.

13. The method according to Claim 1, wherein the neoplasm is esophageal
CEHCEL

19. The method according to Claim 1, wherein the neoplasm is gastric
CBHCBE

20. The method according to Claim 1, wherein the neoplasm is leukemia.

21. The method according to Claim 1, wherein the neoplasm is colorectal
cancen

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

meclorethamlne, cyclophosphamide, ifosfamide, melphalan, chlorambucil, thiotepa,
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mitomycin, busulfan, lomustine, carmustine, procarbazine, temozolomide, cisplatin,

and carboplatin.

24. A method of treating a neoplasm in a mammai in need thereof, which

comprises providing to said mammal an effective amount of a combination comprising

an mTOR inhibitor and an antineoplastic 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 subtherapeuticaliy effective amount.

26. The method according to Claim 24 in which the alkylating agent is

provided in a subtherapeuiicaily effective amount.

27. The method according to Claim 24 in which both the mTOR inhibitor 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-O-(2-

hydro:-cy)ethyl rapamycin.

31. The method according to Claim 28 wherein the rapamycin is CCL779.

32. An antineoplastic combination which comprises an effective amount of

an mTOR inhibitor and an antineoplastic alkylating agent.

33. The combination according to Claim 32, wherein the mTOR inhibitor 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)ethy| rapamycin.

36. The combination according to Claim 33 wherein the rapamycin is CCl—779.

37. The use of an mTOR inhibitor and an antineoplastic alkylating agent in

the preparation of a medicament for 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, giioma, non-small cell lung cancer, prostate

cancer, pancreatic cancer, lymphoma, melanoma, small cell lung cancer, ovarian

cancer, colon cancer, esophageal cancer, gastric cancer, leukemia, coiorectal cancer

or unknown primary cancer.

39. Use according to Claim 37 or 38, wherein the antineoplastic alkyiating

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.

41. Use according to any one of Claims 37 to 40 wherein the mTOR inhibitor

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-O-(2-

hydroxy)ethyl 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

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 mTOR inhibitor is CCI-T79.

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 CCI-779.
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Warnings:

lnlormation:

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 Postcard, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E01903 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 Oflice
If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/R0/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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Electronic Patent Application Fee Transmittal

—
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- - . NEUROENDOCFHNE TUMOR TREATMENT USING MTOFl

Title of Invention. INHIBITORS

l:|rSt Named Inventor/Applicant Name: Peter Wayne Marks

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

ES"333<'3>'
Basic Filing:

Natl Stage Search Fee — Fleport provided 1542 1 410 410

National Stage Exam - all other cases 1 I 210 I 210

Independent claims in excess of 3 1614 4 210 840

Miscellaneous-Filing:
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Patent-Appeals-and-Interference:

Post—A| Iowance—and—Post-Issuance:

Extension-of-Time:

Miscellaneous:

Total in USD ($) 1770



Par Pharm., Inc. 
Exhibit 1002 

Page 182

Amendments to the Specification:

A copy of the abstract is herein provided on the foliowing separate sheet.
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REMARKS/AFIGUMENTS

The foregoing amendments to 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. /fé H
Patents Pharma Gre y . Hou ton
One Health Plaza, Building 104 Attorney for Applicants
East Hanover, NJ 07936-1 080 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 mTOFl 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 mTOFl

inhibitor.

Claim 3. (Original) A method for inhibiting or controlling endocrine tumors, comprising

administering to a subject in need thereof a therapeutically effective amount of an mTOFl
inhibitor.

Claim 4. (Original) A method for inducing endocrine tumor regression, comprising

administering to a subject in need thereof a therapeutically effective amount of an mTOFl
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 mTOFl inhibitor.

Claim 6. (Original) 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 mTOFi inhibitor.

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 mTOH inhibitor.

Claim 8. (Currently Amended) A method according to laim1,

comprising administering in addition a therapeutically effective amount of at least one

second drug substance.
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Claim 9. (Original) A method according to claim 8, wherein a second drug substance is

somastatin or a somastatin analogue.

Claim 10. (Currently Amended) The use of an mTOFl inhibitor for the manufacture of a

medicament for use in a method according to  c|aim 1.

Claim 11. (Currently Amended) A method according to  |aim1, er

wherein an mTOR inhibitor is selected from rapamycin or a

rapamycin derivative.

Claim 12. (Original) A method according to claim 10, wherein an mTOFl inihibitor is 40—O—(2-

hydroxyethyl)-rapamycin.
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Abstract

A method for treating endocrine tumors by administration of an mTOFi inhibitor, 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

MARKS ET AL.

INTERNATIONAL APPLICATION NO:

FILED:

U.S. APPLICATION NO: Not Yet Known

35 USC §371 DATE: Herewith

FOR: NEUROENDOCRINE TUMOR TREATMENT USING MTOR
INHIBITORS

Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

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 Claims are 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 description. Information Disclosure Statement (IDS) Filed Us Patent and Trademark Omce. Us DEPARTMENT OF COMMERCEUnderthe Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number

INFORMA‘-“ON DISC LOSURE First Named Inventor Peter Wayne Marks

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99) n

Attorney Docket Number 34768-Us-PCT

U.S.PATENTS

. . . . Pages,Columns,Lines where
E)FE.'m,mer Cue Patent Number Kmd Issue Date Name of Patentee or Apphcam Relevant Passages or RelevantInitial No Code‘ of cited Document .

Figures Appear

I5538739 I 1996-07-23 BODMER DAVlD, ET AL
If you wish to add additional U.S. Patent citation information please click the Add button.
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APP"°a“°" Number —
Filing Date

INFORMATION DISCLOSURE First Named Inventor Peter Wayne Marks

STATEMENTBY ‘“’P“°‘*”T T
( Not for submission under 37 CFR 1.99) Examiner Name

I02098416 I2002-12-12
4 9710516? 1997-02-13
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ll03/020266
T 97147317 W0

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
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PTOISEII14 (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 OMEI control number.

. . eeemev eeeket Number
Application Data Sheet 37 CFR 1.76 _ V

—
Title of Invention NEUROENDOCRINE TUMOR TREATMENT

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.75.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

E] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 52 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

A - Iicant Information:

 
Applicant Authority G) Inventor OLega| Representative under 35 U.S.C. 117 C)Party of Interest under 35 U.S_C_ 118

Residence Information (Select One) 6) US Residency 0 Non US Residency Q Active US Military Service

City Woodbridge StateIProvince Country of Resldencei US
Citizenship under 37 CFR1.41(b)i

Mailing Address of Applicant:

Address 1 145 Rimmon Road
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°'ev Weeeeeeee Seetemrevinee
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A I licant 2
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Residence Information {Select One) @ US Residency 0 Non US Residency O Active us Military Service

 Ste*e"’r°‘""ee Ceentrv et Ree-ideeeei
Citizenship under 37 CFR 1.41(b)i

Mailin Address of Applicant:

Address 1 55 Pomeroy Road

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

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

[I An Address is being provided for the correspondence Information of this application.
EFS Web 2.2.2
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PTGISBI14 (07-07)
Approved for use through 0Si‘30f2010. OMB 065170032

U.S. Patent and Trademark Office; US. 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 34673-US-PCT
Application Data Sheet 37 CFR 1.76 _ _

Title Of Invention NEUROENDOCRINE TUMOR TREATMENT

Customer Number

Email Address '

Application Information:

Title of the Invention NEUROENDOCRINE TUMOR TREATMENT

Attorney Docket Number 34678-US-PCT Small Entity Status Claimed |:|

Application Type Nonprovisional

Subject Matter

Suggested Class (if any) Sub Class (if any

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)-
Publication Information:

|:| Request Early Publication (Fee required at time of Request 37' CFR 1.219)

Request Not to Publish. I hereby request that the attached application not be published under 35 U.S.
E] C. ‘i22(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 months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).
Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative information during processing.

Please Select One: @ Customer Number O US Patent Practitioner 0 Limited Recognition (37 CFR 11.9)
Customer Number

Domestic BenefitINational Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e). 120. 121. or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 U.S.C. 119(e) or 120, and 37 CFR 1.7B(a){2) or CFR 1.7B(a)(4), and need not otherwise be made part ofthe specification.

Prior Application Status _ _

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD

a 371 of international PCT.’EP2006.’O63656 2006-11-20

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

Foreign Priority Information:
EFS Web 2.2.2
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PTO/S3114 (OT-U7}
Approved for use through DEf3Di‘2010. OMB 0651-D032

U.S. Patent and Trademark Office; US, DEPARTMENT OF COMMERCE
Ur1d9r W9 Paflerwflrk R91-‘lufliifln -‘\CtDi199-5‘ I10 Peri‘-OHS are required to respond to a collection of information unless it contains a valid OMB control number

Attorney Docket Number 34673-US-PCT
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention NEUROENDOCRINE TUMOR TREATMENT

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR1.55(a).

Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed

05235553 l GB 200s11-21 @ Yes 0 No

Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed
06010B2.1 2006-01-19

Application Number Country i Parent Filing Date (YYYY-MM-DD)

05027-47.5 2005-02-10 (9 Yes O No

Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed

05079420 2005-04-21 @ Yes Q No

Country i Parent Filing Date (YYYY-MM-DD)
2005-05-10

'1?‘
Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed

2°06-0548 © Yes 0 No
‘Ramos-a‘:' :2:

Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed

06120660.3 EP 2006-09-14 © Yes O NO

Additional Foreign Priority Data may be generated within this form by selecting theAdd button.

Assignee Information:

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

If the Assignee is an Organization check here.

Organization Name NOVART]S AG

Mailing Address Information:

Address 1 Lichtstrasse 35

Address 2

State!Province

Postal Code

Phone Number Fax Number

i Email Address
EFS Web 2.2.2
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PTOISBI14 {U7 0?}
Approved for use through O6f3Dr“2D1U. OMB 0651-0032

U.5. Patent and Trademark Office.‘ US. 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.

- —
Application Data Sheet 37 CFR 1.76 V _

Avv'-canon Number —
Title Of Invention NEUROENDOCRINE 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

CFR 1.4(d) for the frm of the signature.
-1"

1

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individuai case. Any comments on the amount of time you require to
complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.
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Case 34678-US-PCT

Assistant Commissioner for Patents

Washington, D.C. 20231

Attn: Licensing and Review

PETITION FOR RETROACTIVE LICENSE [37 CFR 5.251

It is respectfully requested that this petition for a retroactive license for foreign filing

attached hereto be granted under the provisions of 37 CFR 5.25.

Attached is a copy of United Kingdom Patent Application Nos. O523658.3, 06010821,

06027478, 06079420, 06092720 and 06099121 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 November 21, 2005, January 19, 2006, February 10, 2006, April 21, 2006,

May 10, 2006, May 18, 2006 and with the European Patent Office on September 14, 2006.

Also attached is a Declaration of Hans Schaller which confirms that, in accordance with

37 CFR 5.25 (a) (3)(i)—(iii).

a) the subject matter in questions was not under a secrecy order at the time it was filed

abroad, and that it 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 through error and without

deceptive intent without the required license under 37 CFR 5.11 first having been
obtained.
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Case 34678—US-PCT

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 Greg 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
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DECLARATION UNDER §5.25(3)

I, Hans Schaller, hereby state:

i) That I am a European Patent Attorney of the Patent and Trademark Department of
Novartisqgnd was in charge of the above identified application and the European
Attorney who filed 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 following priority patent applications, UK Patent
Application Nos. 0523658.3, 0601082.1, 0602'/'47.8, 06079420, 06092720, and
0609912.l and European Patent Application No. 06120660.3, in questions, were filed
to acquire a priority filing date.

A PCT Application No. PCT/EP2006/068656 claiming 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
were filed, 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 States at 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 section ii)
above were inadvertently filed abroad in the United Kingdom on November 21,
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 been diligently and promptly sought after.

5
Hans Schaller

Date: /13 “mag -2003
3 3 awn

, , 3 Wm M» 9.1. ,p _ Wn#o €&a&Y44z30( vi-4040 l/t//EU
,4LL<.To=HA
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Case TX/4-34678P1/NFI 8102

Organic Compounds

The present invention reiates to organic compounds, more specifically to a new use of

mTOR inhibitors.

An mTOR inhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"). mTOR is a family member of phosphatidylinositol 3—kinase(P13—kinase) related

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathway via

a complex with its intracellular receptor FKBP12 (FK506-binding protein 12). mTOR

modulates translation of specific mRNAs via the reguiation of the phosphorylation state of

severai different translation proteins, mainly 4E—PB1, P7OS6K (p70S6 kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macroiide antibiotic produced by

Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.

rapamycin substituted in position 40 andlor 16 andlor 32, for example a compound of

formula l

wherein

R1 is CH3 Or C3.5a|kyny|,

R2 is H,~CH2-CH2-OH, 3-hydroxy-2-(hydroxymethyi)-2-methyl-propanoyi or tetrazolyi, and

X is = O, (H, H) or (H, OH), provided that R; is other than H when X is =0 and R1 is CH3, or

a prodrug thereof when R2 is-CH2-CH2-OH, e. g. a physioiogically hydrolysabie ether thereof,

for instance -CH2-CH2-O-(C1_3)alkyl.
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Case TXl4—34678P1/NFI 8102

Representative examples of compounds of formula 1 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—O— (2-

hydroxyethyl)—rapamycin, 40- [3—hydroxy-2- (hydroxy— methyl)-2-methylpropanoate]—

rapamycin(aiso known as CCl779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so—called rapalogs, e. g. as disclosed in WO9802441, WOO114387 and

WOO364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA—93 and biolimus.

A preferred compound is e. g. 40-O- (2-hydroxyethyi)-rapamycin disclosed in Example 8 in

WO94090‘lO (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 exampies of other mTOR inhibitors are e.g. disclosed in W02004101583,

WO9205179, WO9402136, WO9402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, andlor

40—O—(2—hydroxyethy|)—rapamycin, and/or

32—deoxorapamycin, andlor

16-pent-2-ynyloxy-32-deoxorapamycin, andlor

‘l6—pent—2—ynyloxy—32 (S or R) —dihydro—rapamycin, andlor

16-pent—2- ynyloxy—32 (S orR)—dihydro—40—O- (2-hydroxyethyl)-rapamycin, and/or

40- [3—hydroxy-2- (hydroxy— methyl)—2—methyipropanoate]—rapamycin (aiso known as CCl779)

and/or

40-epi—(tetrazoly|)— rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WOO114387 and WOO364383,

such as AP23573, AP23464, AP23675 or AP23841 andlor

compounds disclosed 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, e. g. in the treatment of acute allograft rejection and have additionally

potent antiproliferative properties which make them useful for cancer chemotherapy,

particuiarly for the treatment of solid tumors, especiaiiy of advanced solid tumors.
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Case TX/4-34678P1INFl 8102

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 neuroendocnne tumors which derive from the

neuroendocrine cell system. in 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 grecursor _uptake and gecarboxylation 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, V|Pomas, 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. 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 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 lM 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).

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.

Carcionoid 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). The

most frequent symptoms of carcinoid syndrome are flushing and diarrhea. Other less

frequent symptoms include cardiac manifestations secondary to fibrosis ofthe endocardium

(Jacobsen MB et al, Eur Heart J 1995;163:263-268) which may result 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

number of 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 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 treatment in this patient

population.

lt was now surprisingly found that mTOR inhibitors may be used for the treatment of such

special type of tumors.

ln 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 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 mTOR inhibitor.

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, 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. 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 method for inhibiting 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
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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 as indicated under 1.1 to 1.8, wherein an mTRO inihibor 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—O-

(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—93 or biolimus;

such as 40-0-(2-hydroxyethy|)—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—O— (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 mTOR inhibitor 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 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 mTRO inhibitor 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 mTOR inhibitor 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 mTOR inhibitor 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 mTOR inhibitor.

Such chemotherapeutic agents include eg. those which are listed as chemotherapeutic

agents in WO02066D19 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 (BlM23D14), vapreotide (RC-160), e.g. sold

under the trade name Sansar® or Don'sed®, lanreotide, e.g. sold under the trade name

Somatuline LAa® or Somatuline Autogelé®,

— interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, lntron 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 SUO11248 (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.inc|uding, anthracyclines such as doxorubicin

(Adr1'amycin®, 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 as it is marketed, e.g. under the trademark ETOPOPHOS®

- 5—Fluorouracil,

~alkyiating 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 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, (.‘.—kit, and the VEGF receptor, e.g. SUO1124B,

growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are usefui 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 compounds is 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 crystai modifications of above disclosed compounds where present, e. g.

soivates, hydrates and poiymorphs, 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 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 scope of this invention couid

include three active ingredients or more. Further both the first agent and the co-agent are

not the identical ingredient.

Utility of the mTOR inhibitors 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.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell Eine, e. g. the Compound A resistant A549 line(EC5u in low nM range) versus the

comparative Compound A resistant KB—31 andHCT116 lines (|C5o in the, micromoiar range),

is added to 96-well plates (1,500 ceilslweli 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 lC5o of each compound) either alone or in paired combinations, and the dilutions are

added to the welis.

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. lC5¢,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, 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 ceii viability and cell

death when it 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 mTOR inhibitor,

e.g. in the p70S6 kinase 1 (SBK1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A which is inter alia

hypersecreted in carcionoid cells, see e.g. Davis et al, Gynecology 8. 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 SBK1 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 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 method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to la 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 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

mTOR inhibitor.

A method for inhibiting or controiiing 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 mTOR inhibitor.

A method of any one of claims 1 to 8, wherein an mTRO inihibor is rapamycin, 40—O—(2-

hydroxyethyl)—rapamycin, 32—deoxorapamycin, 16~pent~2—yny|oxy—32~deoxorapamycin,

16—pent~2~yny|oxy~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-(tetrazo|yl)- rapamycin. a rapalog, or a

compound disclosed under the name TAFA-93 or biolimus.

. A method of claim 9 wherein an mTRO inihibor 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 mTRO inihibor 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 mTOR inhibitor 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 mTRO inhibitor 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 mTOR inhibitor 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 mTOR inhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

20. A method of claim 19, wherein the mTOR inhibitor is 40-O-(hydroxyethy|)rapammycin

and the second drug is somatostatin or a somatostatin anaiog.

21. A pharmaceutical combination, comprising as a first agent an mTOR inhibitor and as a

second agent 5-fluorouracii, 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 method for treating endocrine tumors by adminstration of an mTOR inhibitor, 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

mTOR inhibitors.

An mTOR inhibitor is a compound which targets intracelluiar mTOR ("mammalian Target of

rapamycin"). mTOR is a family member of phosphatidylinositoi 3-kinase(P13-kinase) related

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathway via

a complex with its intracellular receptor FKBP12 (FK506—binding protein 12). mTOR

modulates translation of specific mRNAs via the regulation of the phosphorylation state of

several different transiation proteins, mainly 4E-PB1, PTOSBK (p7OS6 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 andlor 16 andlor 32, for example a compound of

formula E

wherein

R1 is CH3 or C3_5alkynyl,

R2 is H,—CH2—CH2~OH, 3~hydroxy~2~(hydroxymethyt)-2-methyl-propanoyl or tetrazolyl, and

X is = O, (H, H) or (H, OH), provided that R2 is other than H when X is =0 and R1 is CH3, or

a prodrug thereof when R2 is-CH2-CH2-OH, e. g. a physioiogically hydrolysable ether thereof,

for instance -CH2-CH2-O-(C1,5)alkyl.
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Representative examples of compounds of formula l 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-4D-O- (2-

hydroxyethyl)-rapamycin, 40- [3—hydroxy—2- (hydroxy- methyl)—2-methylpropanoate}

rapamycin(a|so known as CCIT/'9) or 40-epi~(tetrazo|yl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WOO1143B7 and

WOO364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA—93 and biolimus.

A preferred compound is e. g. 40—0- (2—hydroxyethyl)—rapamycin disclosed in Example 8 in

WO940901O (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 mTOR inhibitors are e.g. disclosed in WO200410‘l 583,

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-O- (2—hydroxyethyl)—rapamycin, and/or

40- [3-hydroxy~2— (hydroxy- methyl)-2-methylpropanoate}—rapamycin (also known as CCl779)

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-93 or biolimus.

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 forthe 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. ln 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 _a_mine Qrecursor gptake and gecarboxylation 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, VlPomas, 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. Barakat et al, Endocrine-

related cancer 2004:1111-18 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 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 Gl 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 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 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.

Carcionoid 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 8. Obstetrics 1973;137:637-844). The

most frequent symptoms of carcinoid syndrome are flushing and diarrhea. Other less

frequent symptoms include cardiac manifestations secondary to fibrosis of the endocardium

(Jacobsen MB et al, Eur Heart J 1995;16:263—268) which may result 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

number of 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 recommend a 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 fortreatment in 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 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 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 mTOR inhibitor.

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, 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). 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.

ln 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 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 therapeuticai effective amount of an mTOR inhibitor.

1.9 A method as indicated under 1.1 to 1.8. wherein an mTRO inihibor 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-D-

(2-hyd roxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyi)-2-methylpropanoate]—

rapamycin, 40-epi-(tetrazoiy|)- rapamycin, a rapalog, or a compound disclosed underthe

name TAFA-93 or biolimus;

such as 40-O-(2-hydroxyethyl)~rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyioxy-32 (S or R) -dihydro-rapamycin or 16-pent-

2— ynyioxy-32 (S orR)-dihydro-40-O- (2-hydroxyethyl)-rapamycin,

e.g. 40-O~(2—hydroxyethyl)-rapamycin (herein aiso designated as "compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the mTOR inhibitor 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 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 mTRO inhibitor 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

comprising

a) a first agent which is an mTOR inhibitor 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 mTOR inhibitor 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 mTOR inhibitor.

Such chemotherapeutic agents include e.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 W097-47317, preferably octreotide, e.g. sold under the trade name

Sandostatin® or Sandostatin LAR®, Iaureotide (BlM23014), vapreotide (RC—160), e.g. sold

under the trade name Sansar® or Don'sed®, Ianreotide, e.g. sold under the trade name

Somatuline LAa® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, lntron A®,

— fitgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or NeuEasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant

growth hormone),

— receptor tyrosine kinase inhibitors, such as SUO11248 (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 Iiposomal 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 as it is marketed, e.g. under the trademark ETOPOPHOS®

— 5—F|uorouracil,

—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 mTOR inhibitors, e.g. to result in

beneficial effects, e.g. include

- calcineurin inhibitors, e.g. cyclosporin A or FK 506;

— ascomycins having immuno—suppressive properties, eg. ABT—281, ASM981;

— corticosteroids; cyclophosphamide; azathioprene; methotrexate; leflunomide; mizoribine;

— mycophenolic acid or salt; mycophenolate mofetil;

15 — 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 MAP kinase inhibitors,

- VEGF receptor tyrosine kinase inhibitors,

- PKC inhibitors, e.g. as disclosed in W0 0238561 or W0 0382859, e.g. the compound of

Example 56 or 70;

— JAK3 kinase inhibitors, e.g. N—benzyl-3,4—dihydroxy—benzylidene—cyanoacetamide oc-cyano-

(3,4—dihydroxy)—}N—benzylcinnamamide (Tyrphostin AG 490), prodigiosin 25-0

25 (PNU156804), [4—(4'—hydroxyphenyl)—amino—6,7—dimethoxyquinazolinel (WHI-P131), [4-(3'-

bromo—4'—hydroxylpheny|)—amino—6,7—dimethoxyquinazoline] (WHI-P154), [4-(3',5'—dibromo—

4'-hydroxyiphenyl)—amino—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—propionitri|e,

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 W0O5066156;

- S1P receptor agonists or modulators, e.g. FTY720 optionally phosphorylated or an analog

thereof, e.g. 2—amino-2—[4—(3—benzyIoxyphenylthio)-2—ch|orophenyl]ethy!-1,3-propanediol

optionally phosphorylated or 1-{4-[1-(4-cyclohexyl—3—trifluoromethyl—benzyIoxyimino)-ethyI]-

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., BlyslBAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, lL-12 receptor, IL-17 receptor, lL-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. CTLA4lg (for ex. designated ATCC 68629) ora mutant thereof, e.g.

LEAZQY;

- adhesion molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3 antagonists, VCAM—4

antagonists or VLA-4 antagonists,

— CCRQ antagonists,

- MlF inhibitors,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azu|fidine®, Asaco|®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- antibodies which bind to TNF-alpha, such as infliximab (Remicade®),

- nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINOD);

- phospordiesterase, e.g. PDE4B—inhibitors,

- caspase ihibitors,

- 'mu|ti-functional anti-inflammatory‘ drugs (MFAlDs), 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,

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®.

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-
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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 pegfllgrastim, 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.

ln each case where citations 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, 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 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 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 mTOR inhibitors 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 iine, e. g. the Compound A resistant A549 iine(lC5o in low nM range) versus the

comparative Compound A resistant KB-31 andHCT116 lines (iC_r,o in the, micromolar range),

is added to 96-well plates (1,500 cells/well in10O 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 lC5o 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. lC5os 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; O.85—O.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, eg. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 celi viability and ceii

death when it 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 SBK1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTOR inhibitor,

e.g. in the p70S6 kinase 1 (S6K1) assay, see eg. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A which is 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 evaluation is performed every 12 weeks. Study

duration: 6 months.
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In that study practicaiiy 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

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 therapeuticai 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 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 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

mTOR inhibitor.

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 mTOR inhibitor.

A method of any one of ciaims 1 to 8, wherein an mTRO inihibor is rapamycin, 40—O-(2-

hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,

16-pent-2-yny|oxy—32 (S or R) -dihydro—rapamycin, 16-pent—2— ynyloxy-32 (S orR)-
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dihydro-40-O- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy~2- (hydroxy~ methyl)-2-

methylpropanoate]—rapamycin, 40—epi-(tetrazolyi)- rapamycin, a rapalog, or a

compound disclosed under the name TAFA-93 or bioiimus.

. A method of claim 9 wherein an mTRO inihibor is 40-O—(2-hydroxyethyl)—rapamycin, 32-

deoxorapamycin32-deoxorapamycin, 16-pent-2-ynyioxy-32-deoxorapamycin, 16-pent-2-

ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent—2- yny|oxy—32 (S orR)-dihydro—40-O-

(2-hydroxyethyl)-rapamycin.

. A method of any one of claims 9 or 10, wherein an mTRO inihibor 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 mTOR inhibitor 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 mTRO inhibitor together with one or more pharmaceuticaliy 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 mTOR inhibitor 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 mTOR inhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

5 20. A method of claim 19, wherein the mTOR inhibitor 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 mTOR inhibitor and as a

second agent 5—f|uorouracii, 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, filg rastim or pegfilgrastim, or interferon alpha.

SC/20-Nov—05
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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 present invention relates to organic compounds, more specificaiiy to a new use of

mTOR inhibitors.

An mTOR inhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"). mTOR is a family member of phosphatidylinositol 3—l<inase(P13-kinase) reiated

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathway via

a complex with its intraceliular receptor FKBP12 (FK506—binding protein 12). mTOR

modulates translation of specific mRNAs via the regulation of the phosphoryiation 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 mTOR inhibitors include substituted rapamycin, e. g.

rapamycin substituted in position 40 andlor 16 andlor 32, for example a compound of

formula I

wherein

R1 is CH3 or C3_5alkynyi,

R2 is H,-CH2-CH2-OH, 3-hydroxy-2-(hydroxymethyl)—2—methyl—propanoyi or tetrazolyl, and

X is = 0, (H, H) or (H, OH), provided that R; is other than H when X is =0 and R1 is CH3, or

a prodrug thereof when R; is—CH2—CH2—0H, e. g. a physiologicaiiy hydrolysable ether thereof,

for instance 'CH2'CH2'O'(C1-E)a|ky|.
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Representative examples of compounds of formula I 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 CCITTQ) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WO011438T and

WO0364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA—93 and biolimus.

A preferred compound is e. g. 40-0- (2—hydroxyethyl)-rapamycin disclosed in Example 8 in

WO9409010 (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 mTOR inhibitors are e.g. disclosed in WO2004101583,

WO9205179, WO9402136, WO9402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-O-(2—hydroxyethyl)-rapamycin, andlor

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, andlor

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, andlor

40- [3—hydroxy-2- (hydroxy- methyl)—2—methy|propanoate]-rapamycin (also known as CCIT‘/9)

and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), andlor

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO0364383,

such as AP235T3, AP23464, AP23675 or AP23841 and/or

compounds disclosed 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, 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 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 gptake and gecarboxylation 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, VlPomas, 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. 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 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

eg. 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 syndrome is 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, 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 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 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.
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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 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

been attributed 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 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).

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 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 be initial 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 tumor in 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.

Other less frequent symptoms include cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MB et 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 number of patients. Patients with pulmonary carcinoid often show symptoms like

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

dacarbazinelfluorouracil or 5-fluorouracill 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 treatment in 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 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 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 la subject in need thereof a therapeutically

effective amount of an mTOR inhibitor.

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 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). 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 method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeutically 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 therapeutica! effective amount of an mTOR inhibitor.

1.9 A method as indicated under 1.1 to 1.8, wherein an mTRO inihibor 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-(tetrazoIy!)- rapamycin, a rapalog, or a compound disclosed under the

name TAFA-93 or biolimus;

such as 40-O-(2—hydroxyethyI)-rapamycin, 32—deoxorapamycin32-deoxorapamycin, 16—pent-

2-yny!oxy-32-deoxorapamycin, 16—pent-2-yny|oxy—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—hydroxyethy|)—rapamycin (herein also designated as "compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the mTOR inhibitor 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 mTOR inhibitor for use in any method as defined under 1.1 to 1.10 above.

3.1 An mTOR Enhibtor 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
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1.1 to 1.10 above comprising an mTRO inhibitor together with one or more pharmaceuticaliy

acceptable diluents or carriers therefor.

5.1 A pharmaceuticai combination, e.g. composition, use as indicated under 1.1 to 1.10

comprising

a) a first agent which is an mTOR inhibitor 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 therapeuticaily effective amount an mTOR inhibitor 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 especiaily any chemotherapeutic agent other

than an mTOR inhibitor.

Such chemotherapeutic agents include e.g. those which are listed as chemotherapeutic

agents in WOO2066019 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 Dorised®, Ianreotide, e.g. soid under the trade name

Somatuline LAa® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.g. soid under the trade name Roferon®, Intron A®,

- fiigrastim or pegfilgrastim, e.g. soid 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 PDGFR and C~kit, but also the VEGF

recepto r),

- topoisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin

(Adriamycin®, including liposomal formulation, e.g. CAELY)(®), daunorubicin, epirubicin,
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idarublcin 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.

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

- 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—ab| tyrosine kinase inhibitors;

- c-kit receptor tyrosine kinase inhibitors;

- PDGF receptor tyrosine kinase inhibitors, e.g. Gleevec (imatinib);

- p38 MAP kinase inhibitors,

— VEGF receptor tyrosine kinase inhibitors,

- PKC inhibitors, e.g. as disclosed in W0 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 o.-cyano-

(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490), prodigiosin 25~C

(PNU156804), [4-(4'-hydroxyphenyl)-amino-6,7-dimethoxyquinazoline] (WH|—P‘l3‘l), [4-(3'-

bromo-4'-hydroxylphenyl)-amino—6,7-dimethoxyquinazoline] (WHI-P154), [4-(3',5'-dibromo-

4'~hydroxylphenyl)—amino~6,7—dimethoxyquénazoline] WHl—P97, KRX—21 1, 3—{(3R,4R)-4-

methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimEdin-4-yl)-amino]-piperidin~1—yl}-3-oxo-propionltrile,

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 WOO4052359 or WO05066156;

— S1 P receptor agonists or modulators, e.g. FTY720 optionally phosphorylated or an analog

thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)—2~chlorophenyl]ethyl-1,3-propanediol
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optionally phosphorylated or 1—{4—[1—(4—cyclohexy|—3—trifluoromethyl—benzyloxyimino)—ethy|]—

2—ethyl—benzyl}—azetidine—3—carboxylic acid or its pharmaceutically acceptable salts;

— immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte

receptors, e.g., B|yslBAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, lL-12 receptor, lL-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

10 sequence, e.g. CTLA4lg (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,

15 — MIF inhibitors,

— 5—aminosalicy|ate (5—ASA) agents,- such as sulfasalazine, Azulfidine®, Asaco|®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Co|azal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- antibodies which bind to TNF-alpha, such as infliximab (Remicade®),

20 - nitric oxide releasing non-steriodal anti—inlammatory drugs (NSAlDs), e.g. including COX-

inhibiting NO—donating drugs (CINOD);

— phospordiesterase, e.g. PDE4B—inhibitors,

- caspase ihibitors,

- 'multi—functionaI antl—inflammatory' drugs (MFAlDs), 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,

pleuromutilins, fluoroquinolones, e.g. metronidazole, ciprofloxacin; probiolics and

commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

— antldiarrheal 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 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, fiigrastim 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

pharmaceuticaily active agents are in the same formulation; kits, in which two or more

pharmaceuticaily active agents in separate formulations are soid 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 reiating 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, diastereoisomers, enantiomers, tautomers as weil 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, respectiveiy. 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 the first agent and the co-agent are

not the identical ingredient.

Utility of the mTOR inhibitors in treating endocrine tumors as hereinabove specified, may be

demonstrated in vitro, in animal test methods as weil as in ciinic, 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 Compound A resistant A549 line(lC5o in tow nM range) versus the

comparative Compound A resistant KB—31 andHCT116 lines (lC5o in the, micromoiar range),

is added to 96—weil plates (1,500 cellslweil 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 lC5.; 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. iC5os are subsequently determined using the Calcusyn program, which provides

a measure of the interaction, namely the so—ca|ied non-exciusive 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

antiproiiferative 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 ceii viability and cell

death when it is used in combination with a second drug, such as octreotide.

B. ln vitro assay

The phosphorylation status of downstream markers 36 (the inhibition of S6K1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTOR inhibitor,

eg. in the p70S6 kinase 1 (SGK1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A which is inter aiia

hypersecreted in carcionoid ceils, see e.g. Davis et ai, Gynecoiogy & Obstetrics

197 3:1 37:637-644.

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.

Further clinical studies using Compound A in a_n amount of 5 mg or 10 mg daiiy (5 to 70 mg

weekly) in monotherapy, and in combination therapy together with 30 mg of Sandostatin

LAR® daily are investigated.



Par Pharm., Inc. 
Exhibit 1002 

Page 241

Case TXl4—34678P3/NFI 8102

Patent claims

1. A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeuticai 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 therapeuticai effective amount of

an mTOR inhibitor.

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 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

mTOR inhibitor.

A method for inhibiting or controliing 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 therapeuticai effective amount of an mTOR inhibitor.

A method of any one of claims 1 to 8, wherein an mTRO inihibor 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— ynyioxy—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, or a

compound disclosed under the name TAFA-93 or biolimus.

. A method of claim 9 wherein an mTRO inihibor 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-4D-0-

(2-hydroxyethyl)-rapamycin.

. A method of any one of claims 9 or 10, wherein an mTRO inihibor 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 fortreating 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 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 mTRO inhibitor 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 mTOR inhibitor 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 ciaims 1 to 15. comprising co-administration, concomitantly or in

sequence, of a therapeutically effective amount an mTOR inhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

20. A method of claim 19, wherein the mTOR inhibitor is 40-O-(hydroxyethyi)rapamycin and

the second drug is somatostatin or a somatostatin analog. '

21. A pharmaceutical combination. comprising as a first agent an mTOR inhibitor and as a

second agent 5—fIuorouraciI, 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-Feb-O6
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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 present invention relates to organic compounds, more specifically to a new use of

mTOR inhibitors.

An mTOR inhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"). mTOR is a family member of phosphatidylinositol 3-kinase(P13-kinase) related

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathway via

a complex with 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 (p70S6 kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macroiide antibiotic produced by

Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.

rapamycin substituted in position 40 andfor 16 and/or 32, for example a compound of

formula I

wherein

R1 is CH3 or C_a,_e,alkynyl,

R2 is H,—CH2~CH2-OH, 3-hydroxy-2-(hydroxymethyi)—2—methyl—propanoy| ortetrazolyl, and

X is = O, (H, H) or (H, OH), provided that R2 is otherthan H when X is =0 and R1 is CH3, or

a prodrug thereof when R2 is-CH2-CH2-OH, e. g. a physiologically hydrolysable ether thereof,

for instance -CH2—CH2-O-(C1-g)alkyl.
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Representative examples of compounds of formula I include e. g. 32~deoxorapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-yny|oxy-

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 CCl779) or 40-epi—(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WOQBOZ441, WOO114387 and

W0O364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA-93 and biolimus.

A preferred compound is e. g. 40—0~ (2—hydroxyethyl)-rapamycin disclosed in Example 8 in

W0940901O (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 mTOR inhibitors are e.g. disclosed in WO2004101583,

W09205179, W09402136, WO9402385, WO96132'/'3.

Preferred mTOR inhibitors include

rapamycin, andlor

40-O-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, andlor

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, andlor

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, andlor

40- [3—hydroxy—2— (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CC|'/'79)

andlor

40-epi-(tetrazoly|)- rapamycin (also known as ABT578), andlor

the so-called rapalogs, e. g. as disclosed in W09802441, WOO114387 and WO03643B3,

such as AP23573, AP23464, AP23675 or AP23841 andlor

compounds disclosed 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, 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 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 Qrecursor _uptake and gecarboxylation 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, VlPomas, 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. 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 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 syndrome is 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—cel| 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—ce|l 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 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 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.
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Large-cell neuroendocrine carcinoma of the lung is a newly recognized clinicopathologic

entity, which is distinct from smal|—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 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

been attributed 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 colon, stomach, and small

intestine, see e.g. Modlin EM 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).

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 syndrome is caused by hypersecretion of numerous hormone products by the

tumor cells, including kinins, prostaglandins, substance P, gastrin, corlicotrophin and

chromogranin A (see e.g. Davis et al, Gynecology 8. Obstetrics 1973;137:637—644). Various

endocrine or neuroendocrine syndromes can be initial 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 tumor in a patient who is

othenvise 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.

Other less frequent symptoms include cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MB et 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 number of patients. Patients with pulmonary carcinoid often show symptoms like

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

dacarbazinelfluorouracil or 5-fluorouracill epirubicin, the authors conclude that that they are

unable to recommend a specific chemotherapeutic regimen for patients with well-

differentiated neuroendocrine malignancies of the Gl tract (Arnold R, Rinke A et al, Clinical

Gastroenterology 2005;‘l9(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 hormones and the pituitary gland accomplish many homeostatic and specialized

functions, like bone growth and uterine contractions.

Neurons carry messages regarding the production of honnones 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 hormones that circulate in the

bloodstream, controlling things like growth and hair pigmentation. Hormones are the long-

distance messengers that can inform cells when to become active 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. \_/asopressin is 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, 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.

Hormones control 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 what type of tumor is

growing and what area 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 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 common type of pituitary tumor is called a clinically nonfunctioning tumor, because

patients do not have the classic pituitary syndromes from excess hormones, such as in

acromegaly. These types oftumors 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.
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Another common pituitary 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 uncommon pituitary 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

uncommon pituitary tumor results in Cushing's disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommon inherited 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 who inherits 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 persons life. MEN 1 can lead to

overactivity and enlargement of the three endocrine glands listed 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 hormones in the

blood to 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 usually occur in all areas of an endocrine gland at the

same point in 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.

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 changes in hormonal balance. Symptoms of pituitary adenomas

can vary considerably, largely depending on whether or not the tumor is secreting one or



Par Pharm., Inc. 
Exhibit 1002 

Page 253

Case TX/4-34678P4/NFI 8102

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 may e.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, grovvlh of skull, hands, and

feet , deepening of voice, changes in facial appearance (due to changes in 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 or hot, difficulty falling asleep, anxiousness, frequent bowel

movements, lump in the front of the neck (enlarged thyroid).

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 method for 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 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 la subject in need thereof a therapeutically

effective amount of an mTOR inhibitor.

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 Gl 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 subsequently a tumor, a tumor disease, a carcinoma or a cancer is

mentioned, also metastasis in the original organ or tissue andlor in any other location are

implied alternatively or in addition, whatever the location of the tumor andlor 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 method for inhibiting 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 mTRO inihibor 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—93 or biolimus;



Par Pharm., Inc. 
Exhibit 1002 

Page 255

Case TX/4-3467BF'4/NFI 8102

such as 40-O-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-

2-ynyloxy-32-deoxorapamycin, 16-pent—2-ynyioxy-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 mTOR inhibitor 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 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 pharmaceuticai combination, e.g. composition, for use in any method as defined under

1.1 to 1.10 above comprising an mTRO inhibitor together with one or more pharmaceuticaliy

acceptable diluenls or carriers therefor.

5.1 A pharmaceuticai combination, e.g. composition, use as indicated under 1.1 to 1.10

comprising

a) a first agent which is an mTOR inhibitor 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 mTOR inhibitor 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 mTOR inhibitor.

Such chemotherapeutic agents inciude e.g.

ispinesib, oxalipiatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozolidine,

daunorubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chlorambucil, melphalan, cyclophosphamide, 6—mercaptopurine, 6—thioguanine, cytarabine

(CA), 5-fluorouraci|(5-FU),floxuridine (5-FUdR), methotrexate (MTX), colchicine, vincristine,

vinblastine, etoposide, teniposide, cisplatin, diethylstilbestrol (DES), tipifarnib, bortezomib

and drugs such as disciosed 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, 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 (B|M23014), vapreotide (RC-160), e.g. sold

under the trade name Sansar® or Dorised®, Eanreotide, e.g. sold under the trade name

Somatuiine LAa® or Somatuline Autogela®, SOM23D;

— interferons, e.g. interferon alpha, e.g. soid under the trade name Roferon®, lntron A®,

- fiigrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegyiated form of mutant

growth hormone),

— receptor tyrosine kinase inhibitors, such as SUO11248 (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.inc|uding, 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 as it is marketed, e.g. under the trademark ETOPOPHOS®

- 5-Fluorouracil,

-alkylating agents, such as dacarbazine,

— streptozotocin.

WOD2D66019 is introduced herein by reference, specifically regarding the "second drug

substance" indication therein.

Other chemotherapeutic agents eg. 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 resuit in

beneficial effects, e.g. inciude

- 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; Eeflunomide; mizoribine;

- mycophenolic acid or salt; mycophenolate mofetil;

— 15-deoxyspergualine or an immunosuppressive homoiogue, 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. Gieevec (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 WOO238561 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~benzy|idene—

cyanoacetamide wcyano-(3,4-dihydroxy)-3N-benzyicinnamamide {Tyrphostin AG 490),

prodigiosin 25-C (PNU1568D4), [4—(4'-hydroxyphenyl)-amino-6,7—dimethoxyquinazoline]

(WHI-P131), [4-(3'-bromo-4'-hydroxylphenyi)-amino-6,7-dimethoxyquinazoline] (WHI-

P154), [4-(3',5'-dibromo-4'-hydroxy|phenyl)—amino—6,7—dimethoxyquinazoline] WHI-P97,

KRX-211, 3-{(3R,4R)—4—methyl-3-[methyl-(7H-pyrroto[2,3-d]pyrimidin-4-yl)-amino]-piperidin-

1—yl}—3—oxo-propionitriie, in free form or in a pharmaceutically acceptable salt form, e.g.

mono-citrate (also called CP—69D,550), or a compound as disclosed in WO20D4D52359 or

WO2D05066156;
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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-

chlorophenyl]ethyl-1,3-propanediol optionally phosphorylated or 1-{4-[1-(4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino)—ethyl]—2—ethyl—benzy|}-azetidine—3-carboxylic acid or its

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, lL-12 receptor, lL-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. CTLA4lg (for ex. designated ATCC 68629) or a mutant thereof, eg.

LEA29Y;

- mediators, e.g. inhibitors of adhesion molecule activities, e.g. LFA-1 antagonists, lCAM-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. dmgs 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,

- 'mu|ti-functional anti—inflammatory’ drugs (MFAlDs), e.g. cytosolic phoshpholipase A2

(cPl.A2) 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 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, Ioperamide, 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 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, 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 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 scope of this invention could

inctude three active ingredients or more. Further both the first agent and the co—agent are

not the identical ingredient.

Utility of the mTOR inhibitors in treating endocrine tumors as hereinabove specified, may be

demonstrated in vitro, in animal test methods as welt 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 iine, e. g. the Compound A resistant A549 line(iC5o in tow nM range) versus the

comparative Compound A resistant KB-31 andHCT116 lines (lC5o in the, micromoiar range),

is added to 96-well plates (1,500 cellslwell in100 ul medium) and incubated for 24 hr.

Subsequentiy, 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 lC5o of each compound) either alone or in paired combinations, and the dilutions are

added to the welis.

The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amount of bound dye (proportionai to the number of surviving cells that bind the dye)

determined. lC5us are subsequently determined using the Caicusyn program, which provides

a measure of the interaction, namely the so-called non—exciusive 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 anaiogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 cell viability and cell

death when it is used in combination with a second drug, such as octreotide.

B. In vitro assay



Par Pharm., Inc. 
Exhibit 1002 

Page 261

Case TXI4-346'/8P4/N Fl 8102

The phosphorylation status of downstream markers S6 (the inhibition of SESK1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTOR inhibitor,

e.g. in the p7OS6 kinase 1 (SSK1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A which is 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 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 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 method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to ia subject in need thereof a therapeuticaily

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 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

mTOR inhibitor.

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 therapeuticai effective amount of an mTOR inhibitor.

A method of any one of claims 1 to 8, wherein an mTRO inihibor is rapamycin, 40—O-(2-

hydroxyethyl)-rapamycin, 32-deoxorapamycin, ‘l6-pent-2—ynyioxy-32-deoxorapamycin,

16—pent-2—ynyloxy—32 (S or R) -dihydro-rapamycin, 16-pent—2- ynyloxy—32 (S orR)-
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dihydro—4D-0- (2-hyd roxyethyl)-rapamycin, 40- [3-hydroxy—2— (hydroxy— methyl)-2-

methylpropanoate]-rapamycin, 40-epi-(tetrazo|yl)- rapamycin, a rapalog, or a

compound disclosed under the name TAFA-93 or biolimus.

. A method of claim 9 wherein an mTRO inihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-

deoxora pa mycin32-deoxora pa mycin, 16-pent-2-ynyioxy-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 ciaims 9 or 10, wherein an mTRO inihibor is 40-O-(2-

hydroxyethyl)-rapamycin.

. A method of any one of ciaims 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 mTOR inhibitor 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 ciaims 1 to 15,.

comprising an mTRO inhibitor 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 mTOR inhibitor 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 mTOR inhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

5 20. A method of claim 19, wherein the mTOR inhibitor 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 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. SUO11248, growth Hormone——Receptor Antagonists, such as

pegvisomant, fiigrastim or pegfilgrastim, or interferon alpha.

SCI1 9—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 present invention relates to organic compounds, more specifically to a new use of
mTOR inhibitors.

An mTOR inhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"). mTOR is a family member of phosphatidylinositol 3-kinase(P13-kinase) related

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathway via

a complex with its intracellular receptor FKBP12 (FK5D6-binding protein 12). mTOR

modulates translation of specific mRNAs via the regulation of the phosphorylation state of

several different translation proteins, mainly 4E-PB1, PTOSGK (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 I

wherein

R1 is CH3 or Cgasalkynyl,

R2 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 R2 is other than H when X is =0 and R1 is CH3, or

a prodrug thereof when R2 is—CH2—CH2—OH, e. g. a physiologically hydrolysable ether thereof,

for instance -CH2-CH2-O-(C1_g)all<yl.
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Representative examples of compounds of formula I 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)—dlhydro-40-O- (2-

hydroxyethyl)—rapamycin, 40- [3-hydroxy-2- (hydroxy— methyl)-2—methylpropanoate]—

rapamycin(a|so known as CCl779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and

WOO364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA-93 and biolimus.

A preferred compound is e. g. 40—O- (2—hydroxyethyl)-rapamycin disclosed in Example 8 in

WO9409010 (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 mTOR inhibitors are e.g. disclosed in WO2004101583,

WO9205179, W09402136, WO9402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, andlor

4D-O-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, andlor

16-pent-2-ynyloxy-32-deoxorapamycin, andlor

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 CCl779)
andlor

40-epi-(tetrazo|yl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WOO364383,

such as AP23573, AP23464, AP23675 or AP23841 andlor

compounds disclosed 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, 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 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 gptake and gecarboxylation 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, VlPomas, somatostatinomas, GRl'-'omas,

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. Barakat et al, Endocrine-

related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 200‘l;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 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 appendiceai carcinoids, which are often benign and rarely give rise to

metastatic disease. The midgut carcinoids dominate the malignant carcinoid tumors,

particularly when the carcinoid syndrome is 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, Kulchitsky cell carcinoma

(KCC), bronchial carcinoid tumors, bronchial adenomas. typical carcinoids, atypical

carcinoids, carcinoid syndrome, small-cell carcinomas, Kulchitsky cells, argentaflin cells,

pulmonary carcinoids, neuroendocrine lung tumors, (primary) pulmonary neoplasms,

bronchopulmonary carcinoid tumors, lung neoplasms, lung cancers, pulmonary cancers,

intrabronchial mass.

Bronchiai 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 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 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.
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Large—cell neuroendocrine carcinoma of the lung is a newly recognized clinicopathologic

entity, which is distinct from smal|—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 brcnchopulmonary 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

been attributed 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 colon, stomach, and small

intestine, see e.g. Modlin lM 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).

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 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 8. Obstetrics 1973;137:637-644). Various

endocrine or neuroendocrine syndromes can be initial 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 tumor in a patient who is

othenivise 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.

Other less frequent symptoms include cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MB et al, Eur Heart J 1995;16:2l-33-268) 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 number of patients. Patients with pulmonary carcinoid often show symptoms like

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—slded 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

dacarbazinelfluorouracil or 5—fluorouraci|/ epirubicin, the authors conclude that that they are

unable to recommend a specific chemotherapeutic regimen for patients with well~

differentiated neuroendocrine malignancies of the G! 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 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 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 hormones that circulate 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 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 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, 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.

Hormones control 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 what type of tumor is

growing and what area 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 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 common type of pituitary tumor is called a clinically nonfunctioning tumor, because

patients do not have the classic 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 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 common pituitary 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 uncommon pituitary 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

uncommon pituitary tumor results in Cushing's disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommon inherited 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 who inherits 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 persons life. MEN 1 can lead to

overactivity and enlargement of the three endocrine glands listed 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 hormones in the

blood to check for overproduction of each specific hormone). lncreased hormone production

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

same point in time. Some parts of overactive endocrine glands grow more rapidly than

others, and produce more hon'none 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.

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 changes in hormonal balance. Symptoms of 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. Even if the tumor is not producing any hormones, its location

at the base of the brain can cause significant symptoms. Symptoms may e.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, changes in facial appearance (due to changes in 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 or hot, difficulty falling asleep, anxiousness, frequent bowel

movements, lump in the front of the neck (enlarged thyroid).

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 method fortreating 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 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 la subject in need thereof a therapeutically

effective amount of an mTOR inhibitor.

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., 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 inciude 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 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 therapeuticaliy effective amount of an mTOR

inhibitor.

1.? A method for inhibiting 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 mTRO inihibor 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-(tetrazoIyl)- rapamycin, a rapalog, or a compound disclosed under the

name TAFA—93 or biolimus;
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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- yny|oxy—32 (S orR)—dihydro-40-O- (2-hydroxyethyl)-rapamycin,

e.g. 40—O—(2—hydroxyethyi)—rapamycin (herein also designated as "compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the mTOR inhibitor 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 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 under1.1 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 mTRO inhibitor 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 mTOR inhibitor 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 mTOR inhibitor 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 mTOR inhibitor.

Such chemotherapeutic agents include e.g.

ispinesib, oxaliplatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozolidine,

daunorubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chlorambucii, meiphalan, cyclophosphamide, S-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 WOO2066019, 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, e.g. octreotide, and a somatostatin anaiogue, e.g. including such as disciosed

and referred to in W097-47317, preferabiy octreotide, e.g. soid under the trade name

Sandostatin® or Sandostatin LAR®, laureotide (BlM23014), vapreotide (RC-160), e.g. sold

under the trade name Sansai® or Dorised®, lanreotide, e.g. sold under the trade name

Somatuline LAa® or Somatuline Autoge|é‘I®, SOM230;

— interferons, e.g. interferon alpha, e.g. soid under the trade name Roferon®, Entron 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 inciudes not oniy 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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-13-

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.

WOO2066019 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. inciude

— 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; ieflunomide; mizoribine;

- mycophenolic acid or salt; mycophenolate mofetil;

- 15—deoxyspergua|ine 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 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),

prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl)-amino-6,7-dimethoxyquinazoline]

(WHl~P131), [4-(3'~bromo-4'—hydroxylphenyl)-amino~6,7~dimethoxyquinazo|ine] (WHI-

P154), [4-(3',5'-dibromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoiine} WHI-P97,

KRX-211, 3-{(3R,4R)-4-methyl-3-[methyl-(TH-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~6QO,550), or a compound as disciosed in WO2004052359 or

WO2005066156;
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— mediators. e.g. agonists or modulators of 81 P receptor activity, e.g. FTY720 optionally

phosphorylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-

ch|oropheny|]ethyl—1,3-propanediol optionally phosphorylated or 1—{4—{1—(4—cyclohexyl—3-

trifluoromethy|—benzyloxyimino)—ethyi]—2-ethyl—benzyl}-azetidine—3—carboxyiic acid or its

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, EL-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. CTLA4lg (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, |CAM—1

or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists,

- mediators, e.g. antagonists of CCR9 acitiviy,

— mediators, e.g. inhibitors, of MEF 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®),

— nitric oxide releasing non—steriodal anti—inlammatory dmgs (NSAIDS), e.g. including COX-

lnhibiting N0—donating drugs (CINOD);

— phospordiesterase, e.g. mediators, e.g. inhibitors of PDE4B activity,

— mediators, e.g. inhibitors, of caspase activity,

- 'mu|ti—functiona| anti—inflammatory' drugs (MFAlDs), 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. metronldazole, quinolones such as ciprofloxacin; levofloxacin;

probiotics and commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;
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- antiviral drugs. such as ribivirin, vidarabine, acyclovir, ganciclovir, zanamivir, oseltamivir

phosphate, famciclovir, atazanavir, amantadine, didanosine, efavirenz, foscarnet, indinavir,

iamivudine, 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 Horrnone—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 compounds is hereby incorporated into the present application

by reference, eg. 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



Par Pharm., Inc. 
Exhibit 1002 

Page 281

Case TXI4-34678P5/NFI 8102

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 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 mTOR inhibitors 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.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the Compound A resistant A549 line(lC5u in low nM range) versus the

comparative Compound A resistant KB—31 andHCT116 lines (lC5,, 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 |C5o 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. lC5os are subsequently determined using the Calcusyn program, which provides

a measure of the interaction, namely the so-called non—exclusive combination index (Cl),

where:Ci ~ 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 when it 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 SSK1 activity) is

used as a read out, reflecting the immediate pharmacodynamic effect of the mTOR inhibitor,

e.g. in the p‘/OS6 kinase 1 (S6K1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A which is inter alia

hypersecreted in carcionoid cells, see e.g. Davis et at, 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 SBK1 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 symptoms of flushing and diarrhea,

pharmakinetics and pharmadynamics. For efficacy assessment progression and response

are assessed per RECIST criteria. 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 lJ-\R® 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 goal is to

determine the response rate. 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 therapeuticai effective amount of an mTOR inhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeuticai 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 therapeuticai effective amount of

an mTOR inhibitor.

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 therapeuticaliy 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

mTOR inhibitor.

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 therapeuticai effective amount of an mTOR inhibitor.

A method of any one of claims 1 to 8, wherein an mTRO inihibor 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—O- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy— methy|)-2-

methylpropanoate]-rapamycin, 40—epi—(tetrazoly|)— rapamycin, a rapalog, or a

compound disclosed under the name TAFA—93 or biolimus.

10. A method of claim 9 wherein an mTRO inihibor 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- ynyioxy-32 (S orR)—dihydro-40-0-

(2-hydroxyethyl)-rapamycin.

. A method of any one of claims 9 or 10, wherein an mTRO inihibor is 40-O-(2-

hydroxyethyl)—rapamycin.

. A method of any one of ciaims 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 mTOR inhibitor for use in a method of any one of ciaims 1 to 12.

. An mTOR inhibtor for use in the preparation of a pharmaceuticai 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 mTRO inhibitor together with one or more pharmaceuticaiiy 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 mTOR inhibitor 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 mTOR inhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

5 20. A method of claim 19, wherein the mTOR inhibitor is 40-0-(hydroxyethyl)rapamycin and

the second drug is somatostatin or a somatostatin analogs.

21. A pharmaceutical combination, 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.

SCI1 0—May-06
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Abstract

A method for treating endocrine tumors by adminstration of an mTOR inhibitor, optionatty 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.
mTOR inhibitors.

An mTOR inhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"). mTOR is a family member of phosphalidylinositol 3-kinase(P13—kinase) related

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathway via

a complex with 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, PTOSBK (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 l

wherein

R1 is CH3 or C3.5alkyny|,

R2 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 R; is other than H when X is =0 and R1 is CH3, or

a prodrug thereof when R; is—CH2—CH2-OH, e. g. a physiologically hydrolysable ether thereof,

for instance —CH2—CH2—O—(C1.g)alkyl.
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Representative examples of compounds of formula I include e. g. 32-deoxorapamycin, 16-O-

substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent—2—ynyioxy—

32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-O- (2-

hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-

rapamycin(a|so known as CCi779) or 40-epi-(tetrazo|yl)- rapamycin (also known as

ABT578), the so-called rapalogs, e. g. as disclosed in WO9802441, WOO114387 and

WOO364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA-93 and biolimus.

A preferred compound is e. g. 40-O- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in

WO940901O (referred hereinafter as Compound A), or 32—deoxorapamycin or 16-pent-2-

ynyloxy-32 (S) -dihydro- rapamycin as disclosed in W096-41807, or a compound as

disclosed in WO9516691.

Further exampies of other mTOR inhibitors are e.g. disclosed in WO2004101583,

WO9205‘l 79, WO9402136, WO9402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-O-(2-hydroxyethyl)-rapamycin, andlor

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, andlor

16-pent-2- ynyloxy-32 (S orR)-dihydro—40-O- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCI779)

andlor

40—epi—(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g, as disclosed in WO9802441, WOO114387 and W00364383,

such as AP23573, AP23464, AP23675 or AP23841 and/or

compounds disclosed 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, 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. ln 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 QFGCUFSOF gptake and gecarboxylation 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, VlPomas, 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. 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 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 syndrome is 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 histopathoiogic 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,

bronchopuimonary 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 local invasion, their

tendency for local recurrence, and their occasional metastases to extrathoracic sites.

Bronchial carcinoids beiong 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 ceils, which belong to the

amine precursor uptake and decarboxylation (APUD) system. They have the capacity to

synthesize serotonin (5-hydroxytryptamine), 5—hydroxy1ryptophan, 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 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

been attributed 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 colon, stomach, and small

intestine, see e.g. Modlin lM 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)_

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 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 8. Obstetrics 1973;137:637-644). Various

endocrine or neuroendocrine syndromes can be initial 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 tumor in a patient who is

othewvise 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 inciude carcinoid syndrome, Cushing's

syndrome, and ectopic growth hormone-releasing hormone secretion.

Other less frequent symptoms inciude cardiac manifestations secondary to fibrosis of the

endocardium (Jacobsen MB et 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, peliagra—like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmai hypotension are also seen

in a number of patients. Patients with pulmonary carcinoid often show symptoms like

recurrent pneumonia, cough, hemoptysis or chest pain. The majority of pulmonary carcinoid

tumors are in the perihilar area. Ectopic secretion of coiticotropin from pulmonary carcinoid

tumors may also account for Cushing's syndrome. Eariy in the course, symptoms are usuaily

episodic and may be provoked by stress, catecholamines, and ingestion of food or alcohoi.

During acute paroxysms, systoiic blood pressure typically falis 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/fiuorouracil or 5-fluorouracill 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 avaiiable 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 controis many

of the other giands 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 and 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, carefuily protected. They are connected by a bunch of neurons called the
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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 messangers that can inform cells when to become active 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. Vasopressin is 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, 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.

Hormones control 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 what type of tumor is

growing and what area 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 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 common type of pituitary tumor is called a clinically nonfunctioning tumor, because

patients do not have the classic 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 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 common pituitary tumor is called a prolactinoma, a benign tumor that produces the

prolactin hormone. Prolactin stimulates breast milk production after child birth. Women with a

prolactinoma may have reduced or absent menstrual cycles along with breast milk

production.

An uncommon pituitary tumor causes excess growth honnone 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

uncommon pituitary tumor results in Cushing's disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommon inherited 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. Aimost

everyone who inherits 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 persons life. MEN 1 can lead to

overactivity and enlargement of the three endocrine glands listed 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 hormones in the

blood to check for overproduction of each specific hormone). Increased hormone production

is usualiy 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

same point in 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 "|umpy". 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 changes in hormonal balance. Symptoms of 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. Even if the tumor is not producing any hormones, its location

at the base of the brain can cause significant symptoms. Symptoms may e.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, changes in facial appearance (due to changes in 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 or hot, difficulty falling asleep, anxiousness, frequent bowel

movements, lump in the front of the neck (enlarged thyroid).

It was now surprisingly found that mTOR inhibitors may be used for the treatment of such

special type of tumors, eg. it was found that suppression of the ASK1/JNK pathway is

responsible for resistancy of cells against endocrine agent treatment and that mTOR

inhibitors, e.g. Compound A, are able to restore that pathway.

ln 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.

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 la subject in need thereof a therapeutically

effective amount of an mTOR inhibitor.

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, eg. 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). Symptoms of 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 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 method for inhibiting 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 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 mTOR inhibitor 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 pathway is blocked at least

partially, or totally.

1.10 A method as indicated under 1.1 to 1.9, wherein an mTRO inihibor is rapamycin, 40-O-

(2—hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16—pent—2—yny|oxy—32-deoxorapamycin, 16-

pent—2—ynyloxy-32 (S or R) —dihydro—rapamycin, 16-pent-2- ynyloxy—32 (S orR)-dihydro—40—O—

(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—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- yny|oxy—32 (S orR)—dihydro—4D-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.

ln 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 1.11 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 1.11 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 mTOR inhibitor 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 mTOR inhibitor 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 mTOR inhibitor 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 mTOR inhibitor.

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—f|uorouracil(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 WOO2066019, 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, 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 (BlM23014), 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®, SOM230;

— interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, lntron 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 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.

WO020660‘l 9 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 cafcineurin, 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, eg. Gfeevec (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]

(WHl-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] (WHI-

P154), [4-(3',5'—dibromo—4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] WHl-P97,

KRX-21 1, 3—{(3R,4R)—4-methyl—3-[methyl-(TH-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

WO2005066156;

- mediators, e.g. agonists or modulators of 81 P receptor activity, e.g. FTY720 optionally

phosphorylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-

ch|orophenyl]ethyl-1,3-propanediol optionally phosphorylated or 1-{4-[1-(4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid or its

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, CD36, lL-12 receptor, lL-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 thereofjoined to a non-CTLA4 protein

sequence, e.g. CTLA4lg (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, \/CAM~4 antagonists or VLA-4 antagonists,

- mediators, e.g. antagonists of CCR9 acitiviy,

- mediators, e.g. inhibitors, of MIF activity,

- 5—aminosa|icylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asaco|®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Co|azal®, 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 (NSAlDs), 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 (MFA|Ds), 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; levoffoxacin;

probiotics and commensai bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antiviraf 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 diphenoxyfate, 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. SUO11248,

growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent aiso inciude 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 sofd 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 simuftaneous or sequential

administration are given.
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ln each case where citations 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, 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 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 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 mTOR inhibitors 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.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the Compound A resistant A549 line(lC5D in low nM range) versus the

comparative Compound A resistant KB-31 andHCT116 lines (lC5n in the, micromolar range),

is added to 96-well plates (1,500 cellslwell 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 lC5., 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. lC5Ds are subsequently determined using the Calcusyn program, which provides

a measure of the interaction, namely the so-called non-exclusive combination index (Cl),

where:C| ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =

synergy. ln 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 when it 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 pharrnacodynamic effect of the mTOR inhibitor,

e.g. in the p70S6 kinase 1 (SBK1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A which is inter alia

hypersecreted in carcionoid cells, see e.g. Davis et al, Gynecology 81. Obstetrics

19'/'3;13T:637—644.

C. In vitro findings

Compound A 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 agents like

estrogen receptor inhibitors, 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 DANSK1 cells. Co—treatment of

resistant myrAkt1 MCF-7 cells with Compound A, however, restores activation of the

ASKIJNK pathway and increases endocrine therapy sensivity.

D. Clinical Trial

27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin U5-.R® 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 totai inhibition of SSK1 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 controiied 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 RECIST criteria. 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 ‘I0 mg/day in 100 patients with

measurable advanced (metastatic or unresentable) pancreatic neuroendcrine tumors (islet

cell tumor) after faiiure of cytotxic chemotherapy as a monotherapy. Primary goat is 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 ciaims

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 method for treating endocrine tumor invasiveness or symptoms associated with such

tumor growth, comprising administering to la subject in need thereof a therapeuticaiiy

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 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

mTOR inhibitor.

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 mTOR inhibitor.

A method of any one of claims 1 to 8, wherein an mTRO inihibor is rapamycin, 40-O—(2—

hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16—pent-2-ynyloxy—32—deoxorapamycin,

16—pent—2—yny|oxy—32 (S or R) —dihydro—rapamycin, 16—pent—2— ynyloxy-32 (S orR)-
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dihydro—40—0- (2—hydroxyethyi)-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 biolimus.

10. A method of claim 9 wherein an mTRO inihibor 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—O—

(2-hydroxyethyl)-rapamycin.

. A method of any one of claims 9 or 10, wherein an mTRO inihibor 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 mTOR inhibitor 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 mTRO inhibitor together with one or more pharmaceutically acceptable

diiuents 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 mTOR inhibitor 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 mTOR inhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

5 20. A method of ciaim 19, wherein the mTOR inhibitor 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 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. SUO11248, growth Hormone—Receptor Antagonists, such as

pegvisomant, filg rastim or pegfilgrastim, or interferon alpha.

SC/18-May-O6
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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 present invention relates to organic compounds, more specifically to a new use of
mTOR inhibitors.

An mTOR inhibitor is a compound which targets intracellular mTOR ("mammalian Target of

rapamycin"). mTOR is a family member of phosphatidylinositol 3—kinase(P13-kinase) related

kinase. The compound rapamycin and other mTOR inhibitors inhibit the mTOR pathway via

a complex with 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, PTOSBK (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 andlor 16 andlor 32, for example a compound of
formula I

wherein

R1 is CH3 or C3_5a|kynyl,

R2 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 R2 is otherthan H when X is =0 and R1 is CH3, or

a prodrug thereof when R2 is-CH2-CH2—OH, e. g. a physiologically hydrolysable ether thereof,

for instance -CH2-CH2-O—(C1.a)alkyl.
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Representative examples of compounds of formula I 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-methyipropanoate}-

rapamycin(a|so known as CCl779) or 40-epi—(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapaiogs, e. g. as disclosed in WO9802441, WO0114387 and

WOO36-4383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed

under the name TAFA-93 and biolimus.

A preferred compound is e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in

WO9409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-

ynyloxy-32 (S) —dihydro— rapamycin as disclosed in WO9641B07, or a compound as
disclosed in WO9516691.

Further examples of other mTOR inhibitors are e.g. disclosed in WO2004101583,

WO9205179, 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- yny|oxy—32 (S orR)-dihydro-40-O- (2—hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCl779)
and/or

40-epi—(tetrazolyl)- rapamycin (also known as ABT57B), 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-93 or biolimus.

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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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 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 gptake and gecarboxylation 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, VlPomas, 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. 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 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 foreg ut 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 syndrome is 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, 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, pulmonarycancers,

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 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 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.
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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 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

been attributed 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 colon, stomach, and small

intestine, see e.g. Modlin lM 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).

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 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 be initial 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 tumor in 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 inctude 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 MB et al, Eur Heart J 1995;162:263-268) 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, peElagra—like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension are also seen

in a number of patients. Patients with pulmonary carcinoid often show symptoms like

recurrent pneumonia, cough, hemoptysis or chest pain. The majority of puimonary 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 biood pressure typicatly falls 20 to 30 mmHg. Endocardial

fibrosis can cause valvular heart disease, usually affecting the proximal side of the tricuspid

and puimonary valves and ieading to tricuspid insufficiency and secondary right-sided heart

faiture.

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

dacarbazineffluorouracil or 5-ftuorouracill 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 20D5;19(4):649-656). The apparent refractoriness of such tumors to

currentty available therapies points to an unmet medical need for treatment in this patient

popuiation.

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 and the pituitary gland accomplish many homeostatic and speciatized

functions, like bone growth and uterine contractions.

Neurons carry messages regarding the production of hormones between the pituitary gland

and the hypothatamus. 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 hormones that circulate 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 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 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, such as prolactin that stimulates lactation in women. Melanocyte spurs the

body to produce melanin for skin and hair pigmentation. Follicle—stimu|ating 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.

Hormones control 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 what type of tumor is

growing and what area 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 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 common type of pituitary tumor is called a clinically nonfunctioning tumor, because

patients do not have the classic 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 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 common pituitary 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 uncommon pituitary 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

uncommon pituitary tumor results in Cushing’s disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommon inherited 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 who inherits 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 persons life. MEN 1 can lead to

overactivity and enlargement of the three endocrine glands listed 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 hormones in the

blood to check for overproduction of each specific hormone). lncreased hormone production

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

same point in 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.

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 changes in hormonal balance. Symptoms of 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. Even if the tumor is not producing any hormones, its location

at the base of the brain can cause significant symptoms. Symptoms may e.g. include double

or blurred vision, ioss of peripheral vision, sudden biindness, 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, changes in facial appearance (due to changes in 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 or hot, difficulty failing asieep, anxiousness, frequent bowel

movements, lump in the front of the neck (eniarged thyroid).

It was now surprisingly found that mTOR inhibitors may be used for the treatment of such

special type of tumors, e.g. it was found that suppression of the ASK1IJNK pathway is

responsible for resistancy of ceils 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 method for 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 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 therapeuticai 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 mTOR inhibitor.

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

therapeuticaily 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., bronchiai or gastric carcinoid; midgut, e.g., small

intestine or appendiceal carcinoid tumors; or hindgut, e.g. rectai 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 subsequently a tumor, a tumor disease, a carcinoma or a cancer is

mentioned, aiso metastasis in the original organ or tissue andlor in any other iocation are

implied alternatively or in addition, whatever the iocation of the tumor andlor metastasis is.

in a series of further specific or alternative embodiments, the present invention aiso 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 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 for reducing or avoiding resistance of endocrine cancer cells in the treatment

with endocrine agents, comprising treating resistant ceiis with an effective amount of a

combination of an mTOR inhibitor and an endocrine agent.

An "endocrine agent" e.g. inciudes an aromatase inhibitor, such as letrozole, or an estrogen

inhibitor, e.g. tamoxifen.
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Resistant cancer cells inlcude such wherein the ASKIJNK pathway is blocked at least

partially, or totaiiy.

1.10 A method as indicated under 1.1 to 1.9, wherein an mTRO inihibor 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-O-

(2-hydroxyethyl)-rapamycin. 40- [3-hydroxy—2- (hydroxy— methyl)-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-ynyioxy-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 mTOR inhibitor for use in any method as defined under 1.1 to 1.11 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 1.11 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 mTOR inhibitor 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 mTOR inhibitor 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 mTOR inhibitor 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 mTOR inhibitor.

Such chemotherapeutic agents include e.g.

LHRH peptidomimetics, 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, oxatiplatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozolidine,

daunorubicin, dactinomycin, doxorubicin, bteomycin, mitomycin, nitrogen mustard,

chlorambucil, melphaian, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine

(CA), 5—ftuorouracil(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 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, e.g. octreotide, and a somatostatin analogue, e.g. including such as disclosed

and referred to in W09747317, preferably octreotide, e.g. sold under the trade name

Sandostatin® or Sandostatin LAR®, laureotide (BlM23014), 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 LAa® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, lntron A®,

- filgrastim or pegfilgrastim, e.g. soid under the trade name Neupogen® or Neuiasta®,

5 - growth Hormone—Receptor Antagonists, such as pegvisomant (a pegyiated 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 oniy PDGFR and C-kit, but atso the VEGF

receptor),

10 - topoisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin

(Adriamycin®, including liposomai formulation, e.g. CAELYX®), daunorubicin, epirubicin,

idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the

podophiiiotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the

form as it is marketed, e.g. under the trademark ETOPOPHOS®

15 — 5—F|uorouraci|,

-aikylating agents, such as dacarbazine,

— streptozotocin.

WOO2066019 is introduced herein by reference, specificaily 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 resuit 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; cyciophosphamide; azathioprene; Eeflunomide; mizoribine;

- mycophenolic acid or salt; mycophenoiate mofetil;

- 15-deoxysperg ualine or an immunosuppressive homologue, analogue or derivative thereof;

- mediators, e.g. inhibitors, of bcr-abi 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,
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— mediators, e.g. inhibitors, of PKC activity, e.g. as disciosed in WO0238561 or WO0382859,

e.g. the compound of Example 56 or 70;

- mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzyi-3,4—dihydroxy—benzy|idene—

cyanoacetamide u—cyano—(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490),

prodigiosin 25~C (PNU156804), [4-(4'-hydroxyphenyi)-amino-6,7-dimethoxyquinazoline]

(WHE-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline} (WHI-

P154), [4-(3',5'-dibrom04’-hydroxylphenyi)-amino-6,7-dimethoxyquinazoline] WHI-P97,

KRX-21 1, 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrro|o[2,3-d]pyrimidin—4-yi)-amino]-piperidin-

1-yl}—3-oxo-propionitrile, in free form or in a pharmaceuticaily acceptable salt form, e.g.

mono-citrate (aiso called CP-690,550), or a compound as disclosed in WO2004052359 or

WO2005066156;

- mediators, e.g. agonists or modulators of S1 P receptor activity, e.g. FTY720 optionaiiy

phosphorylated or an analog thereof, e.g. 2-amino-2-[4—(3-benzyloxyphenylthio)-2-

chiorophenyflethyi-1,3-propanediol optionaliy phosphoryiated or 1—{4-[1—(4~cyc|ohexyl—3~

trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid or its

pharmaceuticaily acceptabie salts;

- immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte

receptors, e.g., BEyslBAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,

CD40, CD45, CD52, CD58, CD80, CD86, lL—12 receptor, IL-1? receptor, lL-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecuie having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extraceliular portion of CTLA4 or a mutant thereofjoined to a non-CTLA4 protein

sequence, e.g. CTLA4lg (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 sulfasaiazine, Azulfidine®, Asacol®, Dipenturn®,

Pentasa®, Rowasa®, Canasa®, Colaza|®, 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-aipha, e.g. infiiximab (Remicade®),
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- nitric oxide releasing non-stenodal anti-inlammatory drugs (NSAlDs), e.g. including COX-

inhibiting NO-donating drugs (CENOD);

- phospordiesterase, e.g. mediators, e.g. inhibitors of PDE4B activity,

- mediators, e.g. inhibitors, of caspase activity,

- 'multi-functional anti-inflammatory’ drugs (MFAlDs), e.g. cytosolic phoshpholipase A2

(cPLA2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to

glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erylhromycins, tetracyclines, sulfonamides,

such as sulfadiazine, sulfisoxazole; sulfones, such as dapsone; pleuromutilins,

fluoroquinolones, e.g. metronidazole, quinolones such as ciprofloxacin; Ievofloxacin;

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 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 pharmaceuticaily

active agents are packaged separateiy, 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 reiating to the compounds is hereby incorporated into the present appiication

by reference, e.g. comprised are likewise the pharmaceutical acceptable salts thereof, the

corresponding racemates, diastereoisomers, enantiomers, tautomers as weil 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 pharmaceuticai 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 mTOR inhibitors in treating endocrine tumors as hereinabove specified, may be

demonstrated in vitro, in animai 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(lC5g in low nM range) versus the

comparative Compound A resistant KB-31 andHCT116 lines (lC5g in the, micromolar range),

is added to 96-well plates (1,500 ceiisfweli in10D ul medium) and incubated for 24 hr.

Subsequently, a two-fold diiution 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 |C5g of each compound) either alone or in paired combinations, and the diiutions are

added to the wells.

The ceils 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 ceils that bind the dye)
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determined. |C5os 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; 0.85-0.53 = 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 when it 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 mTOR inhibitor,

e.g. in the p70S6 kinase 1 (S6K1) assay, see e.g. WO2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A which is inter alia

hypersecreted in carcionoid cells, see e.g. Davis et al, Gynecology & Obstetrics

1973; 1 37:637-644.

C. In vitro findings

Compound A is able to restore activity of endocrine agents, like estrogen inhibitors andlor

aromatase inhibitors in cells which are othenrvise 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 agents like

estrogen receptor inhibitors, 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 eitherthe 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 SBK1 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 symptoms of flushing and diarrhea,

pharmakinetics and pharmadynamics. For efficacy assessment progression and response

are assessed per RECIST criteria. 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 goal is 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 ciaims

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 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 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

mTOR inhibitor.

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 mTOR inhibitor.

A method of any one of claims 1 to 8, wherein an mTRO inihibor is rapamycin, 40—O—(2-

hydroxyethy|)—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— (hyd roxy- methy|)-2-

methyipropanoate]-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 mTRO inihibor 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 ciaims 9 or 10, wherein an mTRO inihibor is 40-O-(2-

hydroxyethyi)-rapamycin.

. A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered

intermittentiy.

. 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 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 pharmaceuticai combination for use in a method of any one of claims 1 to 15,.

comprising an mTRO inhibitor 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 mTOR inhibitor 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 mTOR inhibitor and a second drug

substance, said second drug substance being a chemotherapeutic agent.

. A method of claim 19, wherein the mTOR inhibitor 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 mTOR inhibitor and as a

second agent 5—f|uorouracil, 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-O6
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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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Patent claims

1 . A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutically 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 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 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 inhibitor.

A method for the treatment of a disorder associated with endocrine tumors, com prising

administering to a subject in need thereof a therapeutically effective amount of an

mTOR inhibitor.

A method according to any one of claims 1 to 7, comprising administering in addition a

therapeutically effective amount of 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 mTOR inhibitor 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 inihibitor is 40-O-(2—hydroxyethyi)—

rapamycin.

SC/17—NoV-O6
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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 mTOR inhibitor as used herein is a compound which targets intracellular mTOR

("mammalian Target of rapamycin"). mTOR is a family member of phosphatidylinositol 3-

kinase(P’l3—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 mRNAs via the regulation of the

phosphorylation state of several different translation proteins, mainly 4E—PB1, P70S6K

(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 andfor 32.

Examples of other mTOR inhibitors include 40-0-alkyl-rapamycin derivatives, e.g. 40-O-

hydroxyalkyl-rapamycin derivatives, for example 40-O—(2—hydroxy)—ethy|-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—O—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—hydroxyethyl)-rapamycin,

rapamycin derivatives which are acylated at the oxygen in position 40, e.g. 40—[3—hydroxy-2-

(hydroxy—methy|)—2—methy|propanoate]—rapamycin (also known as CCITTQ or temsirolimus),

rapamycin derivatives (also sometimes designated as rapalogs) as disclosed in WO9802441

or WOO1 14387, e.g. including AP23573, such as 40—O—dimethyfphosphiny|—rapamycin,

compounds disclosed under the name biolimus (biolimus A9), including 40—O-(2-

ethoxy)ethyI—rapamycin, and compounds disclosed under the name TAFA-93, AP23464,

AP23675 or AP23841; or

mTOR inhibitors as e.g. disclosed in WO2004‘lO‘l583, WO92D5179, WO9402136,

WO9402385 and 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)-dihydro—40—O— (2—hydroxyethyl)-rapamycin, andior

40- [3-hydroxy-2- (hydroxy- methyl)-2—methylpropanoate]-rapamycin (also known as CCl'/'79)

andlor

40-epi-(tetrazo|yl)- rapamycin (also known as ABT578), and/or

the so—called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO03643B3,

AP23573, AP23464, AP23675 or AP23B-41, e.g. AP23573, and/or

com pounds disclosed under the name TAFA—93, and/or

compounds disclosed under the name biolimus.

More preferably an mTOR inhibitor is selected from the group consisting of

rapamycin, and/or

40-O-(2-hydroxyethyl)-rapamycin, and/or

32—deoxorapamycin, and/or
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‘l6-pent—2—ynyloxy—32—deoxorapamycin, and/or

‘i6—pent—2—ynyloxy-32 (S or R) -dihydro—rapamycin, andfor

‘I6-pent-2- ynyloxy-32 (S orR)-dihydro-40—O— (2—hydroxyethy|)—raparnycin, and/or

40» [3-hydroxy—2— (hydroxy— methyl)-2-methylpropanoate]vra parnycin (also known as CCl779)

and/or

40—epi—(tetrazolyi)-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, e.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 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 gptake and gecarboxylation system), comprise

less than half of all neuroendicrine tumors and only ‘l-2% of all pancreatic tumors.

Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,

nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcernia) or at both

pancreatic and extrapancreatic sites (gastrinomas, VlPomas, 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. Barakat et al,

Endocrine—reIated cancer 2004;11:1-18 and Tomassetti et al, Ann Oncoi 2001 ;‘i2(Supp|

2):S95-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 present with

liver metastases. The most common cause of death from pancreatic NET is hepatic failure

(Warner RRP, Gastroenterology 2005;128:166B—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 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

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 syndrome is 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 hig h—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 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 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 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 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 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

been attributed 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 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 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 ‘l97'3;13?:637'—S44). Various

endocrine or neuroendocrine syndromes can be initial 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 tumor in 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

diarrhea. Paraneoplastic syndromes are 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 MB et 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—|ike symptoms, pellagra-like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension are also seen

in a number of patients. Patients with pulmonary carcinoid often show symptoms like

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



Par Pharm., Inc. 
Exhibit 1002 

Page 344

W0 2007/057457 PCT/EP2006/068656

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;‘l9(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 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 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

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 messangers that can inform cells when to become active 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. Vasopressin is 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, such as prolactin that stimulates lactation in women. Melanocyte spurs the

body to produce melanin for skin and hair pigmentation. Fol|icle—stimu|ating 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.

Hormones control 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 iocation of the pituitary gland, at the base of the skull, a

pituitary tumor grows upward. And, eventually, many pituitary tumors press against the optic
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nerves, causing vision problems. Symptoms vary depending upon what type of tumor is

growing and what area 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 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

The most common type of pituitary tumor is called a clinically nonfunctioning tumor, because

patients do not have the classic 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 may lead to failure of sexual function, reduced sperm production, and

cessation of a woman's menstrual period, along with fatigue.

Another common pituitary 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 uncommon pituitary 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

uncommon pituitary tumor results in Cushing’s disease, a disorder of excess steroid

production.

Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommon inherited 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 who inherits 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 persons life. MEN 1 can lead to

overactivity and enlargement of the three endocrine glands listed above (the endocrine

glands which start 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 hormones in the

blood to 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 usually occur in all areas of an endocrine gland at the

same point in 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.

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 changes in hormonal balance. Symptoms of pituitary adenomas

can vary considerably, largely depending on whether or not the tumor is secreting one or

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 may e.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, changes in facial appearance (due to changes in 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 or hot, difficulty falling asleep, anxiousness, frequent bowel

movements, lump in 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 accordance with 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 method for inhibiting growth of endocrine tumors, comprising administering to a

Subject in need thereof a therapeutical effective amount of an mTOR inhibitor.
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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 inhibitor.

A method for the treatment of a disorder associated with endocrine tumors, com prising

administering to a subject in need thereof a therapeutically effective amount of an

mTOR inhibitor.

The use of an mTOR inhibitor for the manufacture of a medicament for use in any

method of 1.1 to 1.7 above.

A pharmaceutical com position comprising an mTOR inhibitor 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 tumors in 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 hlgh—grade large—cell

neuroendocrine carcinoma and small—cell lung carcinoma; eg. including carcinoids arising

from the

— foregut e.g., bronchial, pulmonary or gastric carcinoicls, eg. including primary foregut

tumors confined to the thymus, lung, stomach, and duodenum; e.g. carcinoid tumors of the
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GI tract, e.g. located in the colon, stomach or small intestine. e.g. smal|—intestinal

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, |arge—ce|| neuroendocrine carcinoma of the lung, (primary)

pulmonary neoplasms, bronchopulmonary carcinoid tumors, lung neoplasms, lung cancers,

pulmonary cancers, intrabronchiai 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, V|Pomas, somatostatinomas, GRFomas.

Endocrine or neuroendocrine tumor symptoms as indicated 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

syndromes carcinoid 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 secondary to fibrosis of the endocardium (endocardial

fibrosis), valvular regurgitation (valvular heart disease), tricuspid insufficiency, secondary

right—sided heart failure, wheezing or asthmawlike symptoms, pellagra-like skin lesions with

hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension, recurrent

pneumonia, cough, chest pain.

Tumors in parathyroid, pancreas and pituitary glands as indicated herein, e.g. include

pituitary tumors, nervous system tumor, such as adenomas, multiple endocrine neoplasia

type’i (MEN 1).
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Pituitary tumor symptoms as 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 tumor that 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 hormonal balance,

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, changes in facial appearance (due to changes in 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 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/or in 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 and pituitary 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, eg for

any use as indicated under 1.1 to 1.8 above.
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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.

A pharmaceutical composition comprising an mTOR inhibitor in combination with at least

one second drug substance and one or more pharmaceuticaily acceptable excipient(s),

e.g. for any use as indicated under 1.1 to 1.8 above.

The use of an mTOR inhibitor for the manufacture of a medicament for use in

combination with a second drug substance, e.g. for any use as indicated under 1.1 to

1.8 above.

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.

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.

Any method as indicated under 2.1 to 2.6 above, wherein the mTOR inhibitor is

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 substance in separate formulations are provided in the same

package. eg. 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 comprising a first 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

211 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.

212- 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 mTOR inhibitor 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 above the 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, eg. 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) a second 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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