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| 3# 6-?8; ‘&.S:

T AND POWER OF ATTORNEY FOR UNITED STATES PATENT APPLICATION

Original O Supplemental O Substitute

As a below named inventor, | hereby declare that:
My residence, post office address and cltizenship are as stated below hext to my name, and

I believe | am the origlnal, first and scle Inventor (if only one name is listed below) or an original, first
and joint inventor {if more than one name Is isted below) of the subject matter which is claimed and for
which a United Slates patent [s sought on the Invention entitled

Neuroendocrine tumor treatment

the specification of which:
O is attached hereto,

O was filed on as Application No.,

(day/month/year)
and, if this box {{1) containg an x
O | was amanded on .

{day/month/year)

154 was filed as Patent Cooperation Treaty intemational Application No.

PCT/EP2006/06B658 on 20.11.2008
(day/month/year)

and, if this box (C1} contalns an *
O entered the national slage in the United States and was accorded Application No.

and, if this box () contains an X
| was amended, subsaquent to entry into the national stage, on

(dayiﬁanth!yaar}

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

| acknowladge rmy duty to disclose information which is material to patentablity as defined in 37 C.F.R.
1,568, including, for continuation-in-part applications, material information which became aveilabie
between the fiing date of the prior applicetion and the nationai or Patent Cooperation Treaty
international filing date of the continuation-in-part application.
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1 hereby claim the benefit under 35 U.S5.C. 119(a)-(d) or (f) or 365{b) of any foreign application{s) for
patent, inventor's certificate or plant breeder's right certificate listed befow and under 35 U.S.C. 365{a)
of any Patent Cooperation Treaty international application{s) designating at least one country other
than the United States listed below and have also listed below any foreign application{s) fur patent,
inventor's centificate or plant breeder's right cenificate and Patent Cooperation Treaty Intematlonal
application(s) designating at lsast ona country other than the United States for the same subject matter
and having a filing date before that of the application the pricrity of which is claimed for that subject
matter:

COUNTRY/REGION - APFLICATION No. FILING DATE PRICRITY GLAIMED
{OR F.C.T.) ) ] (day/month/year)
Great Britaln 0523658.3 21.11.2005 X Yes O No
Grest Britaln 06010821 18.01.2006 X Yes O No
Great Britain 0602747.8 10.02,.2006 E Yes O Neo
Great Britain 0607942.0 —  21.04.2006 Yes O No
Great Britain 0609272.0- 10.05,2006 B Yes O No
Great Britain 0609912.1 18.05.2008 X Yes O No
Eurcpean Procedura 06120650.3 14.09.2008 E Yes O No

| hereby claim the benefit under 35 U.5.C. 119(e) of any United States provisional application(s) listed
below:

APPLICATION NO. FILING DATE
[day/monih/year)

| hereby claim the benefit under 35 U.S.C. 120 of any United Slates application(s} listed helow and
under 35 V.S.C. 365(c) of any Patent Cooperation Treaty international application{s) designating the
United States listed below:

United States United States Status {Pending, International
Application No. Filing Date Abandoned or U.S. Application Na. and Filing Date
{day/month/year) Patent No.) (day/manth/yaar)
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1 hereby appoelint all of the registered practitioners assoclated with Customer No. 001095, respectivaly
and individually, as my attomeys and agents, with full power of substitution end revocation, to
prosecute this application and to transact all business In the Patent and Trademark Office connecled
therewith.

If this box (IJ) comalns an x M@, | hereby authorize the registered practitioners assoclated with
Customer No. 001085 and any others acting on my behalf to take any action relating to this application
based on communications from Corporate Intellectual Property of Novartis Intemational AG, Basle,
Swilzerland, or an affiliate thereof or a succaessor therelo, without direct communication from ma.

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

1 hereby declare that all statements made herein of my own knowledge are trua and that all statements
made on information and belief are belleved to be inue; and further that these statements were made
with the knowledge that willlul false statoments and the like so made are punishable by fine or
imprisonment, or both, under 18 U.S.C. 1001 and that such willful felse sialements may jecpardize the
validity of the application or any patant issuing thereon.

Full name of sole

or first joint inventor FPoter Wayne MARKS
inventor's signature L?@,}J Ay gfw ff}{ _/? Date -4 /; i f Fagns
i {day/rhonth/year)
Residence Woadbridge, CT 06525-1913, US
Citizenship ' UsSA
Post Office Address 145 Rimmon Road
Woodhbridge, CT 06525-1913
Us
Fulil name of second
joint inventor, if any David LEBWOHL
Inventor's signature /O MW Date &2 DEC 200 for
{day/month/year)
Residence Madison, New Jersey 07940 US
Citizenship USA
. Post Office Address 55 Pomearcy Road

Madison, New Jersey 07640
us

IMPORTANT: Befora this declaration is signed, the patent appiication {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™ UINDER 37 CFR 114

Express Mail Label Number Date of Deposit

Form PTO-1396-MOD U. 8. Depariment of Commerce Patent and Tradamark Office ATTORNEY'S DOCKET NUMBER

{REV 10-96)

34678-US-PCT

TRANSMITTAL LETTER TO THE UNITED STATES US- APPLICATION NO. ko, see 37 GPR 1.
DESIGNATED/ELECTED OFFICE (DO/EO/US)
CONCERNING A FILING UNDER 35 U.S.C. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE | PRIORITY DATE CLAIMED
PCT/EP2006/068656 20 November 2006 (20.11.06) 21 November 2005 (21.11.05)

TITLE OF INVENTION
NEUROENDOCRINE TUMOR TREATMENT USING MTOR INHIBITORS

APPLICANT(S) FOR DO/EC/US
MARKS ET AL.

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

O OO

OXC]

&d

®O

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(f) at any time rather than delay
examination until the expiration of the applicable time [mit 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 priority
date.

A copy of the International Application as filed {35 U.S.C. 371(cK2))

a. L] is transmitted herewith (required only if not transmitted by the International Bureau).

b. has been transmitted by the International Bureau. {See Form PCT/IB/308)

c. [ is not required, as the application was filed in the United States Receiving Office (RQ/US).

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) ().

a. [] are transmitted herewith {required only if not transmitted by the International Bureau).

b. [] have been transmitted by the International Bureau.

c. [ have not been made; however, the time limit for making such amendments has NOT expired.

d. have not been made and will not be made.

A translation of the amendments to the claims under PCT Arlicle 19 (35 .S.C. 371 (c)(3)).

An executed Declaration and Power of Attorney {original or copy) (35 L.S.C. 371(c)(4)).

A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C.
371(c)(5)).

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

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

[

000000 KIR O

An Information Disclosure Statement under 37 CFR 1.97 and 1.93.
An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.

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

An Application Data Sheet under 37 CFR 1.76,

A substitute specification,

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

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821-1.825.
A second copy of the published International Application under 35U .S.C. 154(d){4).

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

Other items or information:
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1.5 APPLICATION NC. (if known, ss« 37 CFR 1.5) INTERNATIONAL APPLICATION NO,

PCT/EP2006/068656
The following fees are submitted:

21, [ Basicnationalfee. .. ... ... . . ... $310
22. Examination Fee
L1 !fInternational preliminary examination report was prepared by USPTO
and all claims satisfy provisions of PCT Article 33(13-(4 . ... .. ... .. ... $
Er All other situations, . ... ... .. .. e $210
25. Search fee
[ If Search fee (37 CFR 1.445(a)(2)) has been paid on the international
application to the USPTO as an International Searching Authority. . ... . .
[ If International Search Report was prepared and provided to the Office. . . $410

LI Al other stUations. . . ...\ o e e e e e e

TOTAL OF 21, 22 AND 23 =

ATTORNEY'S DOGKET NUMBER
34678-US-PCT

CALCULATIONS rrouse
ONLY

$ 930

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 fraction
theraof,
Total Sheeis Extra sheets Number of each addittonal 50 or fraction RATE
thereof (round up to a whole number)
40 -100 = 0 | /50 = 0 X  $ 280 $
Surchatge of $130 for furnishing the oath of declaration later than 130 $
moanths from the earliest claimed priority date (37 CFR 1.492(s)).
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 12 -20 = 0 X g 50 3
Independent claims 7 -3 = 4 X g 210 $ 840
MULTIPLE DEPENDENT CLAIM(S) (if applicable)} + [3 370 $
TOTAL OF ABOVE CALCULATIONS = $ 1,770
Reduction of 1/2 for filing by small entity, if applicable. Verified Small Entity Staternent must also be
filed (Note 37 CFR 1.9, 1.27, 1.28). 3
SUBTOTAL=[ % 1,770
Processing fee of $130 for furnishing the English translation later than [} 30 months from the
earliest claimed priority date (37 CFR 1.492(f)). + $
TOTAL NATIONAL FEE = | § 1,770
Fee for recording the enclosed assignment (37 CFR 1.27(h)}. The assignment must be accompanied
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per property + 5
TOTAL FEES ENCLOSED = | § 1,770
Amountto | $
be: refunded
charged | §

A chack in the amount of § to cover the above fees is enclosed.

a [
b. ®
duplicate copy of this form is enclosed.
c.

Deposit Account No. 19-0134 in the name of Novartis.

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 1.137(a)

or (b)) must be filed and granted to restore the application to pending status,

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

éf

Please charge Deposit Account No. 19-0134 in the name of Novariis in the amount of $1,770 to cover the above fees. A

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any averpayment to

Gregoryf@. Hflghton 7
Attorney for Applicants
Reg. No. 47 666

(862) 778-2614

Novartis Pharmaceuticals Corp.
Patents Pharma

One Health Plaza, Building 104
East Hanover, NJ 07936-1080

Page 2 of 2
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FILING BY "EXPRESS MAIL™ UINDER 37 CFR 114

Express Mail Label Number Date of Deposit

Form PTO-1396-MOD U. 8. Depariment of Commerce Patent and Tradamark Office ATTORNEY'S DOCKET NUMBER

{REV 10-96)

34678-US-PCT

TRANSMITTAL LETTER TO THE UNITED STATES US- APPLICATION NO. ko, see 37 GPR 1.
DESIGNATED/ELECTED OFFICE (DO/EO/US)
CONCERNING A FILING UNDER 35 U.S.C. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE | PRIORITY DATE CLAIMED
PCT/EP2006/068656 20 November 2006 (20.11.06) 21 November 2005 (21.11.05)

TITLE OF INVENTION
NEUROENDOCRINE TUMOR TREATMENT USING MTOR INHIBITORS

APPLICANT(S) FOR DO/EC/US
MARKS ET AL.

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

O OO

OXC]

&d

®O

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(f) at any time rather than delay
examination until the expiration of the applicable time [mit 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 priority
date.

A copy of the International Application as filed {35 U.S.C. 371(cK2))

a. L] is transmitted herewith (required only if not transmitted by the International Bureau).

b. has been transmitted by the International Bureau. {See Form PCT/IB/308)

c. [ is not required, as the application was filed in the United States Receiving Office (RQ/US).

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) ().

a. [] are transmitted herewith {required only if not transmitted by the International Bureau).

b. [] have been transmitted by the International Bureau.

c. [ have not been made; however, the time limit for making such amendments has NOT expired.

d. have not been made and will not be made.

A translation of the amendments to the claims under PCT Arlicle 19 (35 .S.C. 371 (c)(3)).

An executed Declaration and Power of Attorney {original or copy) (35 L.S.C. 371(c)(4)).

A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C.
371(c)(5)).

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

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

[

000000 KIR O

An Information Disclosure Statement under 37 CFR 1.97 and 1.93.
An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.

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

An Application Data Sheet under 37 CFR 1.76,

A substitute specification,

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

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821-1.825.
A second copy of the published International Application under 35U .S.C. 154(d){4).

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

Other items or information:
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1.5 APPLICATION NC. (if known, ss« 37 CFR 1.5) INTERNATIONAL APPLICATION NO,

PCT/EP2006/068656
The following fees are submitted:

21, [ Basicnationalfee. .. ... ... . . ... $310
22. Examination Fee
L1 !fInternational preliminary examination report was prepared by USPTO
and all claims satisfy provisions of PCT Article 33(13-(4 . ... .. ... .. ... $
Er All other situations, . ... ... .. .. e $210
25. Search fee
[ If Search fee (37 CFR 1.445(a)(2)) has been paid on the international
application to the USPTO as an International Searching Authority. . ... . .
[ If International Search Report was prepared and provided to the Office. . . $410

LI Al other stUations. . . ...\ o e e e e e e

TOTAL OF 21, 22 AND 23 =

ATTORNEY'S DOGKET NUMBER
34678-US-PCT

CALCULATIONS rrouse
ONLY

$ 930

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 fraction
theraof,
Total Sheeis Extra sheets Number of each addittonal 50 or fraction RATE
thereof (round up to a whole number)
40 -100 = 0 | /50 = 0 X  $ 280 $
Surchatge of $130 for furnishing the oath of declaration later than 130 $
moanths from the earliest claimed priority date (37 CFR 1.492(s)).
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 12 -20 = 0 X g 50 3
Independent claims 7 -3 = 4 X g 210 $ 840
MULTIPLE DEPENDENT CLAIM(S) (if applicable)} + [3 370 $
TOTAL OF ABOVE CALCULATIONS = $ 1,770
Reduction of 1/2 for filing by small entity, if applicable. Verified Small Entity Staternent must also be
filed (Note 37 CFR 1.9, 1.27, 1.28). 3
SUBTOTAL=[ % 1,770
Processing fee of $130 for furnishing the English translation later than [} 30 months from the
earliest claimed priority date (37 CFR 1.492(f)). + $
TOTAL NATIONAL FEE = | § 1,770
Fee for recording the enclosed assignment (37 CFR 1.27(h)}. The assignment must be accompanied
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40 per property + 5
TOTAL FEES ENCLOSED = | § 1,770
Amountto | $
be: refunded
charged | §

A chack in the amount of § to cover the above fees is enclosed.

a [
b. ®
duplicate copy of this form is enclosed.
c.

Deposit Account No. 19-0134 in the name of Novartis.

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 1.137(a)

or (b)) must be filed and granted to restore the application to pending status,

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

éf

Please charge Deposit Account No. 19-0134 in the name of Novariis in the amount of $1,770 to cover the above fees. A

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any averpayment to

Gregoryf@. Hflghton 7
Attorney for Applicants
Reg. No. 47 666

(862) 778-2614

Novartis Pharmaceuticals Corp.
Patents Pharma

One Health Plaza, Building 104
East Hanover, NJ 07936-1080
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CASE 34678-US-PCT

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF

MARKS ET AL.

INTERNATIONAL APPLICATION NO: PCT/EP2006/068656
FILED: 20 NOVEMBER 2006

U.S. APPLICATION NQ: Not yet known

35 USC 8371 DATE: Herewith

FOR: NEUROENDOCRINE TUMOR TREATMENT USING MTOR
INHIBITORS

MS: Amendment
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

This 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. 19-0134.

In accordance with 37 C.F.R. §1.56, applicants wish to call the Examiner's attention to
the references cited on the attached form(s) PTO-1449.

The listed references were cited in the international stage search report. Since these
references are of record in the instant PCT application PCT/EP2006/068656, copies are not
enclosed herewith.
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The Examiner is requested tc consider the foregoing information in relation to this

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

PTQO 1449 form(s).

Novartis Pharmaceuticals Corp.

Patents Pharma

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

Date:

Respectfully submitted,

Greggdty &/ Houghton
Attorney for Applicants

Reg. N¢. 47,666
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PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 : {11) International Publication Number: WO 97/47317
ABIK 38/31 Al . L

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

(21) International Application Number: PCT/EPS7/03036 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,

BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,

(22) International Filing Date: 11 June 1997 (11.06.97) GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ LC, LK, LR,

LS, LT. LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ,
PL, PT, RO, RU, 8D, SE, SG, 81, 5K, TI, T™, TR, TT,

(307 Priority Data: Ua, UG, 11§, UZ, VN, YU, ZW, ARIPO patent (GH, KE.
95121710 11 June 1996 (11.06.96) GB LS, MW, 8D, SZ, UG, ZW), Eurasian patent (AM, AZ, BY,
9610310.7 16 September 1996 (16.00.96) GB KG, KZ, MD, RU, TI, TM), European patent {AT, BE, CH,

DE, DK, ES, Fi, FR, GB, GR, IE, IT, LU, MC, NL, PT,
SE), OAPI patent (BF, Bl, CF, CG, CI, CM, GA, GN, ML,
(71) Applicant (for all designated States except US}: NOVARTIS MR, NE, SN, TD, TG).

AG [CH/CH]; Schwarzwaldalles 215, CH-4058 Basel (CH).

{72} Inventor; and Published
(75) Inventor/Applicant {for US oniy) WECKBECKER, Gisbert Wirh international search repori.
[DE/CH]; Loeliring 31, CH-4105 Biel-Benken (CH).

(74) Agent: ROTH, Bemhard, M.. Novaris AG, Patent- und
Markenabteilung, Klybeckstrasse 141, CH-4002 Basel (CH),

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

A combination of a compound of the sometostatin class and a rapamycin macrolide is useful for the prevention of treatment of cell
hyperproliferation.
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Codes used to identify States party to the PCT on the front pages of pamphlets publishing intemational applications under the PCT.

Albania
Amenig
Ausria
Australia
Arerhaijan
Bosria and Herzegoving
Barbados
Belgum
Buwrkina Paso
Rulgaria

Benin

Brazil

Belarua

Canada

Central African Repoblic
Conga
Switzerland
Cixe d'lveire
Cameroon
China

Cubz

Cazech Republic
Germany
Denmark
Estonia

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Greotgia

Ghana

Guinea

Greece

Hungary

Ireland

Lsracl

ccland

baly

Japan

Kenya
Kyrgyzstan
Democmatic People's
Repuhilic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS

Lesotho

Lithuania
Luxcmbourg

Lalvia

Monaco

Republic of Moklova
Madagascar

The former Yugaslay
Republic of Mecedonia
Mali

Mongolia

Maurilania

Malawi

Mexico

Niger

Metherlands

Norway

New Zealand

Poland

Portugal

Romania

Rusgsian Federation
Sudan

Sweden

Singapor:

SI
SK
SN
SZ
™D
TG
TS
™
TR
™
UA
LY
us
Uz
VYN
YU
w

Slovenia

Slovakia

Scncgal

Swaziland

Chad

Togo

Tagikistan
Turkmenistan
Turkey

Frinidad and Tobage
Ukraine

Upanda

United Stares of America
Uzbekistan

Viet Nam
Yugostavia
Zimbabwe
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W0 97147317 PCT/EP97/03036

COMBINATION OF A SOMATOSTATIN ANALOGUE AND A RAPAMYCIN

The present invention relates to a pharmaceutical combination and its use in the
wreatment of disorders associated with excess benign and malignant cell proliferation, e.g.

tumors or intimal cel} 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 1s provided a pharmaceutical 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-14 and analogues having somatostatin related activity, e.g. as
disclosed by A.S. Dutta in Small Peptides, Vol.19, Eisevier (1993). By "somatostatin
analogue” as used herein is meant any straight-chain or cyclic polypeptide having a
structure based on that of the naturally occurring somatostatin-14 wherein one or more
amino acid units have been omitted and/or replaced by one or more other amina radical(s)
and/or wherein ane or more functional groups have been replaced by one or more other
functional groups and/or one or more groups have been replaced by one or several other
isosteric groups. In general, the term covers all modified derivatives of the native
somatostatin-14 which exhibit a somatostatin related activity, e.g. they bind to at least one
somatostatin receptor (RSST-1. h8§T-2, hSST-3, hSST-4 or hSST-5), preferably in the

nMolar range, more preferably to at least the hS5T-2 receptor in the nMolar range.

Cyclic, bridge cyclic and straight-chain somatostatin analogues or derivatives are
known and have been described together with processes for their production e.g. in US
Patent Spectfications 4,310,518 and 4,235,886, in European Patent Specifications EP-
A-1295; 23,192; 29,310; 29,579; 30,920; 31,303; 63,308; 70,021; 83,305; 215,171;
203,031; 214.872; 143.307; 298,732; 277,419, 389,180; 395,417; 450,480A2; in Belgian
Patent Specification BE-A-900,089; and in WO 91/09056; WO 97/01579; WQ 97/14715,
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WO 97/47317 PCT/EP27/03036

the contents thereof, 1n particular with respect to the compounds, being incorporated

herein by reference.

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

CH,-S-Y, Y,-S-CH,
A* -
™~
_N-CH-CO-B-C-D-E-NH-CH-G @
A

wherein
Ais C.alkyl, C; ophenylalkyl or a group of formulz RCO-,
whereby

i) R is hydrogen, C, ,,alkyl, phenyl or C, ;phenylalkyl, or
i) RCO-is

a) 4 D-phenylalanine residue optionally ring-substituted by halogen, NO,, NH,, OH,
C...alkyl and/or C| ;alkaxy; or

b)  the residue of a natural or 2 synthetic o-amino-acid other than defined under a)

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

¢}  a dipeptide residue in which the individual amino acid residues are the same or
different and are selected from those defined under a) and/or b) above,

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

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

C, salkanoyl;

A" is hydrogen or C, jalkyl,

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

B is -Phe- optionally ring-substituted by halogen, NO,, NH,, OH, C,,alky] and /or
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C, ;alkoxy (including pentafluoroalanine}, naphthylalanine or pyridylalanine,

C  is (L)-Trp- or (D)-Trp- optionally o-N-methylated and optionally benzene-
ring-substituted by halogen, NO,, NH,, OH, C, ;alkyl and/or C,_alkoxy,

D is Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly
E is Thr. Ser, Val, Tyr, lle, Leu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula

R
~ 11
-COOR,. -CHOR,, CONL_ oo -CON X
12

wherein

R, is hydrogen or C ,alkyl,

R,, is hydrogen or the residue of a physiologically acceptable, physiologicatly
hydrolysable ester, e.g. formyl, C,.j,alkylcarbonyl, benzoyl,

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

R,, is hydrogen, C, jalkyl or a group of formuta -CH(R,}-X,,

R,. is CH,OH, -(CH,),-OH, -(CH,),-OH, -CH(CH,)OH, isobutyl, butyl, benzyl,
naphthyl-methy! or indol-3-yl-methyl, and

X, isa group of formula
/Ria

~
R

-COOR,, -CH R jor -CO-N

13
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wherein

R, and R, have the meanings given above,

R,, is hvdrogen or C ,alkyl and

Ry is hydrogen, C, ,alkyl, phenyl or C, ,phenylalkyl, and
R,. is hydrogen or hydroxy,

with the proviso that

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

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

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

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

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

the following somatosiatin analogues:

. (D)Phe-(!ys—Phe-(D)Trp-Lys—Thr-éys-Thr—ol

4

also known as octreotide

éﬁ 1
b. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThiNH,

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

also known as vapreotide

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

1
e (D)F’he-Cys-Phe-(D)Trp-Lys-'l'hr-éys;-ThrNH:b

f. 3-(2-(Naphthyl)—(D)Ala-(JJys-Tyr—(D)Trp-Lys-Val-&ys-ThrNH1

alsc known as janreotide

West-Ward Pharm.
Exhibit 1002
Page 016



WO 97/47317 PCT/EP97/03036

[
g (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-B-Nal-NH,

)
h. 3-(2-naphthyl)-AIa\-C‘lys-Tyr—(D)Trp-L),rs.-Val-Cys-ﬁ-Na]~NH2

1. (D)Phe-([Jys-B—Na]-(D)Trp-Lys-Val-('lys—Tl'u-]\I}-I1

[ ]
j. (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH,

Lys. <&
k. (D)Phe-Cys-Tyr-(D)Trp-Lys-Cys-Thr-NH,.
A preferred compound of formula 1 is octreotide.

Compounds of formula I may exist e.g. in free form, salt form or in the form of
complexes thereof. Acid addition salts may be formed with e.g. organic acids, polymeric
acids and inorganic acids. Such acid addition salt forms include e.g. the hydrochlorides
and acetates. Complexes are e.g. formed from compounds of the invention on addition of
inorganic substances, e.g. inorganic salts or hydroxides such as Cz- and Zn-sals, and/or

an addition of polymeric organic substances.

Further somatostatin analogues suitable for use in accordance with the present
invention are:
cyclo [-Asn-Phe-Phe-DTrp-Lys-Thr-Phe-Gaba-],
cyclo(Asu-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Tyr-Thr-Set), and

{
(DIN al-Glu-Tyr-(D)Trp-Lys-Val-Ilys—Thr-NH,

According to an aliematively preferred embodiment of the invention, the somatostatin
component of the combination is a somatostatin analogue comprising the amino acid

sequence of formula (II)
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-(D/L)Trp-Lys-X,-X;-
wherein X, is a radical of formula (a) or (b)

NH-CH-CO-
CH-O-CH,R,

|
CH,

or -NH-c[:H-co-

CH,

R,

wherein R, is optionaliy substituted phenyl,

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

—@— 0-CH,-R, or

wherein Z, is O or §,

and

PCT/EP97/03036
(I
(a)
(b)
OH
CH,-R,

X; Is an a-amino acid having an aromatic residue on the C, 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 Lys of said sequence corresponding to the residue Lys® of the native
M q g

somatostatin- 14,

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

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

Preferably the sequence of formula I as defined above corresponds to the residues
at positions B through 11 of the somatostatin-14. More preferably the somatostatin
analogue as disciosed 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
o-carbonyl group of the residue at position 6 and the a.-amino group of the residue at

position 1.

While Lys, X, and X, in the sequence of formuia II have the L-configuration, Trp

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

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

When X, compriscs an aromatic residue on the C, side chain, it may suitably be a
natural or unnatural oi-amino acid, e.g. Phe, Tyr, Trp, Nal, Pal, benzothienyl-Ala, Tic and
thyronin. preferably Phe or Nal. more preferably Phe. X, is preferably an a-amino acid

bearing an aromatic residue on the C, side chain.

When R, is substituted phenyl, it may suitably be substituted by halogen, methyl,
ethyl, methoxy or ethoxy e.g. in ortho and/or para. More preferably R, is unsubstituted

phenyl, Z, is preferably O.

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

compounds of formula (III}

cyciofA - ZZ - Trp - Lys - X - X ] an
1t 273 a4 578
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wherein
X, and X, are as defined above,

A, is a divalent residue selected from Pro,

(R_,-NH-CO—O)P{O-, R5-I\|I-R5a—Prc|)-, HO‘RSa'PT'v

R,

(y-co
RACT NN

R,,R;.N~(CH,), -CO-NH-Pro- , R,, Ry N-(CH,), ,-S-Pro-

R,-NH-CO-0O-R,-CH(NR,)-CO-, R;;-CH(NR,})-CO- and -NR,,-CH,-CO-

wherein R, is NRgR,-C, salkylene, guanidino-C, ,alkylene or C, alkylene-COOH,
R, is H, C,,alkyl or has independently one of the significances given for R, R,is
H or C,,alkyl, R, 15 OH or NRR,, R, is -(CH,), ;- or -CH(CH,)-, R, is H or CH,,
R, is optionally ting-substituted benzyl, each of R, and R, independently is H,
C,,alkyl, w-amino-C _alkylene, w-hydroxy-C, _alkylene or acyl, R,, is a direct
bond or C, calkylene, each of Ry and R, independendy is H, C, aiky],
w-hydroxy-C,_jalkylene, acyl or CH,OH-(CHOH)-CH,- whereinc is 0, 1, 2, 3 or
4, or R; and R, form together with the nitrogen atom to which they are attached a
heterocyclic group which may comprise a further heteroatom, and R, is optionally
ring-substituted benzyl, -(CH,), ;-OH, CH,-CH(OH}- or

-{CH,), :-NR(R,, and

ZZ, is a natral or unnatural o-amino acid unit.

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

acid unit, it may suitably be e.g. Thr, Ser, Ala, Val, Ile, Leu, Nle, His, Arg, Lys, Nal, Pal,

West-Ward Pharm.
Exhibit 1002
Page 020



WO 97/47317 PCT/EP97/03030

Tyr, Trp. optionally ring-substituted Phe or N°-benzyl-Gly. When ZZ, is Phe, the benzene
ring thereof may be substituted by e.g. NH;, NO,, CH,, OCH, or haiogen, preferably in

para position. When ZZ, 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 form, e.g.

-0

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

individually as well as mixwres thereof.

When A, is (NRBRQ-CI_Galkyl::ne-NH-CO-O)Plro- where NRR, forms a

heterocyclic group, such group may be aromatic or saturated and may comprise one
nitrogen or one nitrogen and a second heteroatom selected from nitrogen and oxygen.
Preferably the heterocyclic group is e.g. pyridyl or morpholino. C,  Alkylene in this
residue is preferably -CH,-CH,-.

Any acy! as Ry, R, Ryand R, in A, may be e.g. R,,CO- wherein Rz is H, C, ,alkyl,
C,_alkenyl, 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 2
lateral -NH-CO-O- moiety. A further group of preferred compounds of formula IT are
such wherein A, comprises a basic lateral radical, e.g. a R,-NH-CO-O- or R-N-R,,-

R,
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moicty.

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 IIT wherein A, is 4-substituted Pro.

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

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

cyc}o[4-(NH,-C,H,-NH-CO-0-)Pro-Phe-DTrp-Lys-Ser(Benzyl)-Phe}.

The term "macrolide” as used herein, refers to a macrocyclic factone, for example 2
compound having a 12-membered or larger lactone ring. Of panicular interest are the
“lactam macrolides”, i.e. macrocyclic compounds having a lactam (amide) bond in the
macrocycle in addition to a lactone (ester) bond, for example rapamycin and its numerous
derivatives and analogues. Rapamycin is an immunosuppressive lactam macrolide that is

produced by Strgptomyces hygroscopicus. and having the structure depicted in Formula
A

(A}

4
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"

See, e.g.. McAlpine, 1.B., et al., J. Antibiotics (1991) 44: 688; Schreiber, S.L.. et al..
J. Am. Chem. Soc. (1991) 113: 7433; US Patent No. 3 929 992. One group of rapamyvcin
derivatives are 40-O-substituted derivatives of rapamycin having the structure of

Formula TV:

Iv

wherein

X, is (HH) or O,

Y, is (H,OH) or O

R,, and R,, are independently selecied from H, alkyl, arylalkyl, hydroxyalkyl,
dibydroxyalkyl, hydroxyalkoxycarbonylalkyl, hydroxyalkylarylalkyl,
dihydroxyalkylarylalkyl, acyloxyalkyl, aminoalkyl, alkylaminoalkyl,
alkoxycarbonylaminoalkyl, acylaminoalkyl, aryisulfonamidoalkyl, allyl,
dihydroxyalkylallyl, dioxolanylallyl, dialkyl-dioxolanylalky!l, di(alkoxycarbonyl)-
triazolyl-alkyl and hydroxyalkoxy-alkyl; wherein "alk-" or "alkyl" refers to C, calkyl,
branched or linear, preferably C,alkyl,; "aryl" is phenyl or tolyl; and acyl is a radical

derived from a carboxylic acid; and

R,, is methyl or Ry, and Ry, together form C, qalkyl:
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provided that R, and R, are not both H; and hydroxyalkoxyalky) is other than
hydroxyalkoxymethyl.

Such compounds are disclosed in WO 94/09010 the contents of which, in particular
with respect to the specifically exemplified compounds, are incorporated herein by

reference.

A preferred 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 WO 96/41807, the
contents thereof, in particular with respect to the specifically exemplified compounds of
formula I disclosed therein, being incorporated herein by reference. Particularly preferred
are 32-deoxo-rapamycin, 16-O-pent-2-ynyl-32-deoxo-rapamycin,
16-O-pent-2-ynyl-32-deoxo-40-O-(2-hydroxyethyl)-rapamycin,
16-O-pent-2-ynyl-32-(5)-dihydro-rapamycin and 16-O-pent-2-ynyl-32-(S)-dihydro-40-O-
{2-hydroxyethyi)-rapamycin.

Further rapamycin derivatives are known, e.g. carboxylic acid esters such as disclosed
in WO 92/05179, amide esters such as disclosed in US 5 118 677, carbamates such as
described in US 5 118 678, fluorinated esters such as disclosed in US 5 100 BEB3, acetals,
e.g. i US 5 151 413, silyl ethers, e.g. in US 5 120 842, arylsulfonates and sulfamates,
e.g. in US 5 177 203, derivatives wherein the methoxy group at the position 16 is
replaced with alkynyloxy, e.g. in WO 95/16691 and further derivatives such as disclosed
in WO 93/11130, WO 94/02136, WO 94/02385 and WO 95/14023, all incorporated

herein by reference.

Rapamycin and above mentioned derivatives have been shown 1o have potent
immunosuppressant properties. Rapamycin has also been shown 1o inhibit smooth muscle

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

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

twumor 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 thereef, can be combined

and synergistically inhibit cell hyperproliferation.

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

a first aspect:

. 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
svnergistically effective amounts in the prevention or treatment of cell
hyperproliferation in combination with a rapamycin macrolide, e.g. for the manufaciure

of a kit as disclosed hereinafter.

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

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

rapamycin macrolide for the prevention or treatment of cell hyperproliferation.

. 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 pharmaceutical 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
turnor growth, e.g. breast, lung, GEP 1umors, pituitary adenomas, lymphomas, etc.. for the
prevention or treatment of proliferative vascular diseases, ¢.g. biologically or
mechanically induced vascular injury causing intimal thickening, e.g. restenosis,
atheroscierosis, vascular occlusion, injury following percutaneous transluminal coronary
angioplasty, vascular surgery or transplantation surgery, transplant vasculopathies, for
example chronic rejection of various tissues and organs such as heart, kidney, pancreas,

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

The combination is particularly indicated for preventing intimal smooth muscle cell

hyperplasia, restenosis and vascular occlusion in 2 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. In vjtro Assay

AR42]) cell cultures are propagated in DMEM suppiemented with 10 % fetal calf
serum (FCS) at 5 % CO,. Cells are grown in the absence of antibiotics or antifungal
agents. Subconfluent AR42] cells growing in DMEM and suppiemented with 10 % FCS
are trypsinized, diluted in DMEM + 2.5 % FCS and seeded in uncoated 96-well plates
(5'000 to 10°000 celis per well in 180 pl). After a 48-hr incubation period (Day O), the
number of cells in a separate control plate is determined both by counting cells in a
Coulter counter and by the sulforhodamine B (SRB) staining assay. The cells are then
exposed either to the somnatostatin analogue zlone, e.g. octreotide, or to rapamycin or a

derivative thereof alone or to a combination of the somatostatin analogue and rapamyein
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or its derivative up to 5 days at various concentrations. Total drug exposure lasts for up
to S days following the first addition and SRB analysis as described above is performed
e.g. on day 2 and day 5. Growth is determined as difference in absorbance (OD) between
day 0 and day x values (= delta OD). Calculations are made based on the fractional
product method of Webb (Valeriote and Lin, 1975; Cory and Carter, 1986, Berenbaum,

] Theor. Biol. 114: 413-431, 1985} and the method by Chou and Talalay

{Adv. Enz. Regul. 22: 27-35, 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
to 10* M with a rapamycin macrolide thereof at a concentration of from 1 to 1000 nM

significantly mhibits 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

Webh Method is confirmed by using the Chou-Talalay Methed.

Cell Growth (% of CONTROL)
Concentration Cell Growth QObserved Calculated
(nM) (AOD) (%) (Webb Method)
(%) (%)
Control 664 + 9 100
Octreotide 1.2 397 = 16 5.8
Compound B 12.0 420 = 12 63.3
Qctreotide 1.2
+ + 103 £ 5 15.6 37.9
Compound B 12.0

B. In Vivg Assay
The AR42J (AR4-2J) rat pancreatic umor cell iine 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%
CQ.. 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 §
animals in macrolon cages (type IH, 16 x 22 x 11 cm). The cages are placed in ventilated
cabinets (Iffa Credo) that are maintained at 24 + 1° C. The animals have free access to
drinking water and a pathogen-free rodent diet (Diet A, Kliba, Basel, Switzeriand). To
initiate tamors from cultured cells, AR42I cells are trypsinized and 10x10° tamor cells (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 mjection of a slow release form at 30 mg/kg s.c.. The size of the tumors is
determined with a caliper. To calculate the tumor volume in ml the equation "volume

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

Results
After 4 weeks the following tumor size were determined.
(Please note that vaiues in the control group correspond to 3 week values, since animals

were killed afterwards for tumors became excessively large.)

Treatment Volume SE
mm’

Control 4020 579

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

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

C} Octreotide pamoate (biodegradable,
sustained release formulation),

30 mg/kg, single inj. 2205 339

West-Ward Pharm.
Exhibit 1002
Page 028



WO 97/47317 PCT/EDP97/03036

17

Compound B + octreotide (C) 130 75

Rapamycin + octreotide (C) 106 44

C. Clinica) trial

Patients are included who have breast cancer as evidenced by histological biopsy
(glandular analysis - EOA). They present a metastatic illness and/or loco-regional
localisation which is measurable and evatuable. 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 [UCC response criteria, €.g.

progression, stabilization, partial or complete remission.

The somatostatin analogie, e.g. octreotide, is administered parenterally, e.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 form of a pharmaceutical composition. Rapamycin and
its derivatives, e.g. Compound B, may be administered by any conventional route, in
particular enterally, e.g. orally, e.g. In the form of tablets, capsules, drink solutions,

emulsions or microemulsion preconcentrates, nasally, pulmonary (by inhalation),
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parenteraily, e.g. in the form of injectable solutions or suspensions, or topically.
Rapamycin and its derivatives are preferably administered per

os and the somatostatin analogue is preferably administered parenterally, e.g by infusion,
The somatostatin analogue may also be administered in a slow release form, e.g. as
disclosed in UK Patent Specification 2,265,311B. The administration of each component
of the combination may take place either separately, simuitaneously or seguentially, e.g.
rapamycin or Compound B may be administered at first followed later, e.g. 8 10 24 hours

later, by the somatostatin analogue.

The amount of each component administered is determined taking into account various
factors such as the etiology and severity of the disease, and the patient's condition.
Rapamycin or its derivatives may conveniently be administered at doses which are in the
range used in immunosuppressive applications such as prevention and treatment of
graft vs. host disease, transplant rejection or autoimmune diseascs e.g. at a daily dosage
from about 0.5 10 500 mz as a single dose or in divided doses. Such doses may aiso be
given intermittently, for example, every other day or every third day. The somatostatin
anaiogue may be administered, e.g. subcutancously, in a dosage range of about 100 ug 1o
10 mg per day as a single dose or in divided doses. Thus octreotide may be administered
at a dose of from 0.2 mg to 10 mg twice or three times daily. When administered as a
slow release form, such formulation may comprise the somatostatin peptide in a
concentration from 2.0 to 10% by weight. The reiease period of such a formulation may
be from 1 week to about 2 months. The combination of the somatostatin analogue with

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 pharmaceutically acceptable diluents and carriers.
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Formulation Examples:
A. Somatostatin Formulations:
1. Ampoules

Octreotide 0.5 mg

Mannitol 45.0 mg

Lactic acid (88%) 3.4 mg

Sodium hydrogeno-

carbonate to pH 4.2

Water [inject.grade) to | ml

Carbon dioxide g.s.
2. Biodegradabie sustained release fo ion:

Octreotide Acetate 4.65 % (by weight)

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

Sierile Mannitol 17 %
Vehicle: Carboxymethylcellulose 0.5 % (by weight)
Mannitol 0.6 %
Water for injection 98.9 %
B. Rapamycin (or derivative thereof) formuljation: e.g. capsules
Ethanol 20.0 mg
1,2-propylence glycol 81.0mg
Refined ail 121.5mg
Cremophor RH40 202.5mg
Rapamycin or Compound B 20.0mg
Total -500 mg
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CLAIMS

1. Use of a compound of the somatostatin ciass, in free form or in pharmaceutically
acceptable sait form, for manufacturing a pharmacentical composition for use in
synergistically effective amounts in the prevention or treatment of cell

hyperproliferation in combination with a rapamvcin macrolide.

2. Use of a compound of the somatostatin ciass, in free form or in pharmaceutically
acceptable salt form, in combination in synergistically effective amounts with a

rzapamycin macrolide for the prevention or treatment of cell hyperproliferation.

3 Use according to claim 1 or 2, wherein the compound of the somatostatin class s

a compound of formula I

CH:'S‘Y] Yz"S" H2

“N-CH-CO-B-C-D-E-NH-CH-G M
A

wherein

A is C, ,alkyl, C, ,phenyialkyl or a group of formula RCO-,
whereby

i} R is hydrogen, C, ,alkyl, phenyl or C, yphenylalkyl, or

i)  RCO-is

a)  a D-phenylalanine residue optionally ring-substituted by halogen, NO,, NH,, OH,
C,..alkyl andfor C ,alkoxy; or
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b)  the residue of a natural or a synthetic o-amino-acid other than defined under a)

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

c) a dipeptide residue in which the individual amino acid residues are the same or
different and are selected from those defined under a) and/or b) above,

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

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

C, zalkanoyl;

A' is hydrogen or C, alkyl,

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

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

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

C  is {L)-Trp- or (D)-Trp- optionally o-N-methylated and optionally benzene-
ring-substituted by halogen, NO,, NH,, OH. C alkyl and/or C, jalkoxy,

D s Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly
E s Thr, Ser, Val, Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula
Ry

/ Rl }
-COOR,, -CHIORW, -CON R or -CO-N X

12

wherein
R, is hydrogen or C, jalkyl,
R,, is hydrogen or the residue of a physiclogically acccptable, physiologically

hydrolysable ester,
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R,, is hydrogen, C, ,alkyl, phenyl or C, ,phenyl-alkvl,

Ry; 1s hydrogen, C ,alkyl or a group of formuia -CH(R ;)-X,,

R;, is CH,0H, (CH,),-OH, -(CH,);~OH. -CH(CH,)OH. isobutyl, butyl, benzyl,
naphthyl-methyt or indol-3-yl-methyl, and

X, is a group of formula

o
—COORT -CHZORmor -CO-N

wherein

R, and R, have the meanings given above,

R,. s hydrogen or C, jalkyl and

R;s 1s hydrogen. C, jalkyl, phenyl or C, ,,phenylalky], and
R,, is hydrogen or hydroxy,

with the proviso that

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

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

7-position each independently have the {(L)- or (D)- configuration
or a somatostatin analogue comprising the amino acic sequence of formuia 11
-(D/L)Trp-Lys-X,-X,- (1)

wherein X, is a radical of formula (a) or (b)
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or -NH-(;.:H-CO-
CH-O-CH,-R, (a)
I
CH,
NH-CH-CO-
!
CH, )

i

wherein R, is opticnally R
2

substituted phenyl,
R, ts -Z,-CH;-R,, -CH,-CO-0O-CH;,-R,,

—@‘ O-CH,R, ar —Q OH

CH,-R,

wherein Z, is O or §,

and

X, 1s an o-amino acid having an aromatic residue on the C, 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 Lys of said sequence comresponding to the residue Lys’ of the native

somatostatin-14,
in free form or in pharmaceutically acceptable salt form.

4. Use according to claim 3, wherein the compound of the somatostatin class 1s

octreotide, lanreotide or vapreotide.

5. A method for preventing or treating cell hyperproliferation in a subject in need of
such treatment which comprises administering to such subject a synergistically
effective amount of a compound of the somatostatin class in free form or in

pharmaceutically acceptable sait 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 form. and a
pharmaceutical composition comprising a rapamycin macrolide, together with

instructions for use.

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

class is a compound of formula I

CH,-S-Y, Y,-S-CH,

“N-CH-CO-B-C-D-E-NH-CH-G M
A/

wherein

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

1)

1)

a)

b)

c)

whereby

R is hydrogen, C, j,alkyl, phenyl or C, ,phenylalkyl, or
RCO- is

a D-phenylalanine residue optionally ring-substituted by halogen, NO,, NH,, OH,
C,,alkyl and/or C alkoxy; or

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

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

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

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

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

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

C, salkanoyl;
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A' 15 hydrogen or C, jalkyl,

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

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

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

C  is (L)-Trp- or (D}-Trp- optionally a-N-methylated and optionally benzene-
ring-substituted by halogen, NO,, NH,, OH, C ,alkyl and/or C, ,alkoxy,

D  is Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly
E is Thr, Ser, Val, Tyr. [le, Leu or an aminobutyric or aminoisobutyric acid residue

G 15 a group of formula

/Rl 1
-COOR,, -CH,OR,,, -CON\R or -CO-N X
12

wherein

R, is hydrogen or C, ,alkyl,

R,, is hydrogen or the residue of a physiologically acceptable, physiclogically
hydrolysable ester,

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

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

R,; is CH,OH, -(CH,),-OH. -(CH,),-OH, -CH(CH,)OH, isobutyl, butyi, benzyl, naphtyl-
methyl or indol-3-yl-methyl, and

X, 1is a group of formula
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R

-COOR,, -CH OR, jor -CO-N{

15

wherein

R, and R, have the meanings given above,

R,, is hydrogen or C, ,alkyl and

R, is hydrogen, C, ,alkyl, phenyl or C, sphenylalkyl, and
R,, is hydrogen or hydroxy,

with the proviso that

when R, is -CH{(R;}-X, then R,, is hydrogen or methyl,

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

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

or a somatostatin analogue comprising the amino acid sequence of formula Il
-(D/L)Trp-Lys-X,-X,- {In

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

-NH-CH-CO-
|
CH-O-CH,R, (2)
|
CH,

-NH-CH-CO-
(v)

or
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wherein R, is optionally substituted phenyl,
R, is -Z,-CH,-R,, -CH,-CO-O-CH,R,,

—@— O-CHR,  or @ OH

CH,-R,

wherein Z, 15 O or §,
and
X, is an g-amino acid having an aromatic residue on the C, side chain, or an
amino acid unit selected from Dab, Dpr, Dpm. His,(Bzl)HyPro, thienyl-
Ala, cyclohexyl-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 pharmaceutically acceptable salt form.

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

class is octteotide, lanreotide or vaprectide.

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

synergistically effective amounts.
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SOMATOSTATIN-ANALOGOUS CYCLIC PEPTIDES WITH INHIBITORY

ACTIVITY ON GROWTH HORMONE

The present invention relates to cyclic peptides
which are homologues of somatostatin and have inhibitory
activity on growth hormone.

BACKGROUND OF THE INVENTION

Somatostatin, or somatotropin-release inhibition
factor, is a neurcpeptide 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. QOctreotide is also indicated as an agent
inhibiting gastric secretion. This compound is described
in U.S. 4.395.403 (in Sandcz name) and has the formula:

D—Phe—gys—Phe—D—Trp—Lys—Thr—?ys—NHCH(CHZOH)CHOHCHB

The octapeptide described above lies within a
general formula of monocyclic polypeptides, comprising
an hexapeptide residue containing a phenylalanine
residue, optionally substituted at the 1- position of
the aromatic ring, a cysteine residue at the 2-
position, a D-trypthophan residue optionally substituted
at the 4- position of the indole ring, a lysine residue
at the 5- ©position, optionally N-alkylated at the
position €, an amino acid residue at the 6- position and

a cysteine residue at the 7- position, the two sulfur
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atoms of the 2 and 7 cysteine residues are 1linked

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-CYSMTyr~D~Trp—Lys—val:gys—ThrNHZ.
SUMMARY OF THE INVENTION

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

A-Cys-B-D-Trp-Lys-C-Cys-R

wherein

A is D-2A1kTrp, D-BNal, D-Phe;

B is Tyr, Phe;

C is Vval, Thr;

R is ThrNHZ; 2AlkTrpNH2

with the provisc that when A is D-BNal, B is not
Tyr, € 1is not Val and R 1s not ThrNE, 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 Kkeeps the somatostatin-like
activity, but alsc shows further advantages in terms of
specificity (see for example the expression of receptor
sub~types 1in pituitary adenomas (G.M. Miller et al.
J.C.E.M. 80, 1386, 1995) and in bronchial carcinoid
tumcrs (H. Lefabre et al. J.C.E.M. 80, 1423, 199%5}.

DETAILED DISCLOSURE OF THE INVENRTIOR

The abbreviations for the residues of amino acids
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therein used are 1in 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-Z2-alkyvltryptophan;
D-B~Nal = D-B-naphthylalanine;

D-Phe = D-phenylalanine;
Tyr = L-tyrosine;

Phe = L-phenylalanine;
val = L-valine;

Thr = L-threcnine;
ThrNH, = L-threonine amide

Rlk TrpNH,= L-2-alkyltryptophan amide.

According to the present invention, for alkyl at
position 2- of the tryptophan residue it 1is intended
lower alkyl, comprising from 1 to 3 carbon atoms.
Examples of lower alkyl are methyl, ethyl, propyl,
isopropyl. Amcng them, the methyl group 1is most
preferred, and the abbreviation MeTrp is used to
indicate 2-methyltryptophan.

All the three letter-abbreviations of the amino
acids preceded by a "D" indicate the D-configuration of
the amino acidic residue.

Preferred compounds according to the present
invention are:

D-MeTrp-Cys-Tyr-D-Trp-Lys-Val-Cys-ThrNH, (Sequence Id

no. 1j;

D—BNal—gzg—Tyr—D-Trp-Lys-Val-gys—HeTrpNHz (Sequence Id

no. 2);
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D—MeTrp—gys—Phe-D—Trp—Lys-Thr—qu—MeTrpNHz {Sequence 1d

no. 3});

D—Phe—gys—Tyr—D-Trp—Lyg:Eys—MeTrpNH2 (Sequence Id no. 4)

wherein MeTrp is 7-methyltryptophan.

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 preésent
invention can be synthesized according to the wusual
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 chioromethylated resin is sold with
the Trade Mark BIOBEADS (R) s¥x 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 1is commercially available Dy 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 (HC1l) dissolved in organic
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solvents at room temperature. After the removal of the

protecting group of the alpha-amino acid, the remaining
protected amino acids can be coupled step by step in the
desired order. Each protected amino acid can generally
be reacted in excess of about three times using a
suitable carboxyl activating group, such as
dicyclohexylcarbodiimide (DCC) or diiscopropylcarbodi-
imide (DIC) dissolved, for example, in methylene
chleoride (CH2C12) or dimethylformamide (DMF) and their
mixtures. After the desired amino acidic seguence 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-phese procedure 1is Known
in the art and was described by Atherton and Sheppard,
Solid Phase Peptide Synthesis {(IRL Press, Oxford, 1989).

Some methods in solution, which c¢an be used to
synthesize the peptide moieties of the present invention
are detailed in Bodansky et al., Peptide Synthesis, 20d
edition, John Wiley & Sons, New York, N.Y. 1976 and in
Jones, The Chemical Synthesis of Peptides, (Clarendon
Press, Oxford, 1994}.

These compounds can ke 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. Fer example, in humans, when
intravenously administered, the preferred dose falls in
the range frcoem about 0.1 npg to 10 ng of total peptide
per kg of body weight. When orally administered,
typically higher ameunts are necessary. For example, in
humans fer the oral administration, the dosage level is
typically from about 30 pg to about 1000 pg of
polypeptide per kg of boedy 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 ahove
described polypeptides and their combinations,
opticnally, in admixture with a vehicle, diluent, matrix
or delayved release coating, are also comprised in the
scope of the present invention. The delayed release
pharmaceutical forms, comprising bicercdible matrixes
suitable for subcutanecus implant, are particularly
interesting. Examples of these matrices are described in
W09222600 and WO09S12629.

The biological activity of the peptides according

to the present invention has been evaluated in vitro and

in wivo.

The study of the binding of the peptides on
somatostatin receptors has been carried out according to
the displacement method which censists in replacing from
the receptors the radioligand (11-Tyr radiociodinated
somatostatin 14-) before electrophoretic analysis on a

denaturant polyacrylaminde gel (Prévost et al. European
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J. Cancer, 11, 1589-1592,1993).
The bioclogical activity was tested on rat and
human c¢ell 1lines, namely a GH 3 rat cell line

established starting from a pitultary 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 cf

the present invention listed below:

D—MeTrp—gys—Tyr—D—Trp—Lys—Val—gys—ThrNH2; (b)
D—BNa1—gys—Tyr—D—Trp—Lys—Val—st—MeTrpNH; (c)
D—MeTrp-gys—Phe—D-Trp-Lys—Thr—gys-MeTrpNHz; {d)
D-Phe—(Eys—Tyr—D—Trp—Lys—gys—MeTrpNHz; (e}

wherein MeTrp is 2-methyltryptophan, respectively
indicated with the letters b, c, 4, 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 correspcochds to the sub-type 3 or 5.

The tested peptides were suspended 1in 0,1% acetic
acid at the final concentration of 10mM and stored at
4°C.

Tests were carried out at a 10~% M concentration.
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Auto-radiographies 1in electrophoresis have shown

that the 70 kDa complex 1is 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, 10“6, 10‘7,
10~8 M, have shown that the compounds according to the
present invention are particularly active compared with
the known compoundés and somatostatin.

The compounds according to the present inventicn
have inhibitory activity on the release of growth
hermene, 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 (I) shown above as a
support for a radicactive marker, for example 12510dine
or 11lindium or 99Mrechnetium 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
5 (B} STREET: Cheseaux Dessus Bl
(C) CITY: St. Cergue
(E) COUNTRY: Switzerland
(F) POSTAL CCDE (ZIP): 1264

10 (ii) TITLE OF INVERTION: SOMATOSTATIK-ANALOGOUS
CYCLIC PEPTIDES WITH
INHIBITORY ACTIVITY ON GROWTH HORMONE

(iii} NUMBER OF SEQUENCES: 4
15
{iv} CCMPUTER READABLE FORM:
{A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
{C) OPERATING SYSTEM: PC-DOS/MS-DOS
20 (D) SOFTWARE: PatentIn Release #1.0, Version
#1.30 (EPO}

{vi) PRIOR APPLICATION DATA:
{A) APPLICATION NUMBER: IT MI95A001670
25 (B) FILING DATE: 28~JUL-1995

(2) INFORMATION FOR SEQ2 ID NO: 1:

{i1) SEQUENCE CHARACTERISTICS:
30 {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} LOCATION:1
(D} OTHER INFORMATION:/product= "QOTHER"
/note= "Trp is D-2-Methyl-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:S8
(D) OTHER INFORMATION:/product= "OTHER"
/note= "Thr is Thr-NHZ"

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

{rp Cys Tyr Trp %ys Val Cys Thr

{2} INFORMATION FOR SE{ 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= "QOTHER"
/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= "QOTHER™
/note= "Trp is 2Z-Methyl-Trp-NH2"

{xi) SEQUENCE DESCRIPTION: EEQ ID NO: 2:
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?la Cys Tyr Trp %ys Val Cys Trp

{2) INFORMATION FOR SEQ ID NO: 3:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS:
(D) TOPOLOGY: circular

(ii) MOLECULE TYPE: peptide

(ix)} FEATURE:
{A) NAME/KEY: Disulfide-bond
(B) LOCATION:2..7

(ix) FEATURE:
{A) NAME/XEY: Modified-site
(B) LOCATION:1
(D) OTHER INFORMATION:/product= “"OTHER"
/niote= "Trp is D-2-Metnyl-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: Modified-site
(B) LOCATION:8
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{D) OTHER INFORMATION:/product= "OTHER"

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

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

S
Erp Cys Phe Trp gys Thr Cys Trp
{2) INFORMATION FOR SEQ ID NO: 4:
i0
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: aminc acid
{C) STRANDEDNESS:
is (D) TOPOLOGY: circular
{ii) MOLECULE TYPE: peptide
{ix) FEATURE:
20 (A) NAME/KEY: Disulfide-bond
(B) LOCATION:2..6
{ix) FEATURE:
({A) NAME/KEY: Modified-site
25 (B) LOCATION:1
(D) OTHER INFORMATION:/product= “OTHER"
/note= "Phe is D-Phe"
(ix) FEATURE:
3o {A) NAME/KEY: Modified-site

{B) LOCATION:4
{D} OTHER INFORMATION:/product= "OTHER"
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/note= "Trp is D-Trp"

{ix) FEATURE:
{A) NAME/KEY: Modified-site
5 (B) LOCATION:7
(D) OTHER INFORMATION: /product= "QOTHER"
/note= "Trp is 2-Metnhyl-Trp-NHZ"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:
10

Ehe Cys Tyr Trp %YS Cys Trp
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CLAIMS
1. Compounds of formula (I)
A-Cys-B-D-Trp-Lys-C-Cys-R
wherein

A 1s D-AlkTrp, D-fNal,D-Phe;

B is Tyr, Phe;

C is val, Thr;

R is ThrNHz; AlkTrpNH2

with the provisoc that when A is D-BNzl, B is not
Tyr, C is not Val and R 1is not Thr NH, and the
rharmaceutically acceptable salts of said compounds.
2. Compound according to c¢laim 1, selected frem the
group consisting of:

D—MeTrp—Eys—Tyr—D-Trp—Lys—Val—gys—ThrNHZ {Sequence Id

no. 1};

D—BNal—Qgs—Tyr—D—Trp—Lys—Val—st—MeTrpNH2 (Sequence Id

no. 2);

D—MeTrp—gys-Phe—D—Trp—Lys-Thr—gys—MeTrpNHz ({Sequence 1Id

no. 3);

D—Phe—pys—Tyr-DfTrprys_gys#HeTrpNHz (Sequence Id no.

4};

wherein MeTrp 1s 2-methyltryptophane.

3. The use of the compounds of claims 1-2 for the
preparation of a medicament with inhibitery 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 1ingredient in admixture with carriers
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and/or pharmaceutically acceptable excipients.

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

7. The use of the compounds of claim 6 for the prepa-
ration of a diagnostic agent for the detection of

tumors.
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This invention relates to antineoplastic combinations, more particularly to the
use of combinations of an mTOR inhibitor {e.g. rapamycin 42-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 in vilro and in vivo [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 3,829,992; and U.S. Patent 3,993,749]. Additionally,
rapamycin alone {UJ.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-508, other macrocyclic molecules, also have
beén 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 (197B); and U.S. Patent 5,100,899]. R. Martel et al. [Can. J.
Physiol. Pharmacol. 55, 48 (1977)] disclosed that rapamycin is effective in the
experimental allergic encephalomyelitis model, a model for multiple sclerosis; in the
adjuvant arthritis model, a model for rheumatoid arthritis; and effectively inhibited the
formation of IgE-like antibodies.

Rapamycin is also wuseful in preventing or ftreating systemic Ilupus
erythematosus [U.S. Patent 5,078,999}, pulmonary inflammation [U.S. Patent
5,080,899], insulin dependent diabetes mellitus [U.S. Patent 5,321,008], skin
disorders, such as psoriasis [U.S. Patent 5,286,730)], bowet disorders [U.S. Patent
5,286,731], smooth muscle cell proliferation and intimal thickening following vascular
injury [U.S. Patents 5,288,711 and 5,516,781], adult T-cell leukemia/lymphoma
[European Patent Application 525960 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].

ANTINECPLASTIC COMBINATIONS SUCH AS RAPAMYCIN TOGETHER WITH GEMCITARBINE OR
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Rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyt)-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 CCI-779, are disclosed in U.S. Patent
5,362,718

CCI-779 exhibits cytostatic, as opposed to cytotoxic properties, and may delay
the time to progression of tumors or time to tumor recurrence. CCI-779 is considered
tc have a mechanism of action that is similar to that of sirolimus. CCI-779 binds to
and forms a complex with the cyloplasmic protein FKBP, which inhibits an enzyme,
mTOR (mammalian target of rapamycin, alsc known as FKBP12-rapamycin
associated protein [FRAP]). Inhibition of mTOR's kinase activity inhibits a variety of

signal transduction pathways, including cytokine-stimulaled cell proliferation,

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

cycle, and IL-2-induced transcription, leading to inhibition of progression of the cell
cycle from c1to S. The mechanism of action of CCI-779 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 a number of
histologically diverse tumor cells. Central nervous system {CNS} cancer, leukemia {T-
cell), breast cancer, prostate cancer, and melanoma lines were among the most
sensitive to CCI-779. The compound arrested cells in the G1 phase of the cell cycle.

In vivo studies in nude mice have demonstrated that CCI-779 has activity
against human tumor xenografts of diverse histological types. Gliomas were
particularly sensitive to CCI-779 and the compound was active in an orthotopic glioma
model in nude mice. Growth factor (platelet-derived)-induced stimulation of a human
glioblastoma cell line in vitro was markedly suppressed by CCI-779. The growih of
several human pancreatic tumors in nude mice as well as one of two breast cancer
lines studied in vivo also was inhibited by CCI-779.

DESCRIPTION OF THE INVENTION

This invention provides the use of combinations of an mTOR inhibitor and an
antimetabalite antineoplastic agent as antineoplastic combination chemotherapy. In
particular, these combinations are usefut in the treatment of renal cancer, soft tissue
cancer, breast cancer, neuroendocrine tumor of the lung, cervical cancer, utetine
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 antimetabolite antineoplastic agent for use as antineoplastic
combination chemotherapy, in which the dosage of either the mTOR inhibitor or the
antimetabolite antineoplastic agent or both are used in subtherapeutically effective
dosages.

As used in accordance with this invention, the term "treatment” means treating
a mammal having a neoplastic disease by providing said mammal an effective amount
of a combination of an mTOR inhibitor and an antimetabaolite 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-stimulated cell proliferation,
translation of mRNAs for several key proteins that regulate the G1 phase of the cell
cycle, and IL-2-induced transcription, leading to inhibition of progression of the cell
cycle from G1to 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, S., J. Biol. Chem. 274: 33493 (1999)). One of these proteins p70s6 kinase is
phosphorylated by mTOR on serine 389 as well as threonine 412.  This
phosphorylation can be observed in growth factor treated cells by Western blotting of
whole cell extracts of these cells with antibody specific for the phosphoserine 389
residue.

As used in accordance with this invention, an "mTOR inhibitor" means a
compound or ligand which inhibits cell replication by blocking progression of the cell
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cycle from G1 to S by inhibiting the phosphorylation of serine 389 of p70s6 kinase by
mTOR.

The following standard pharmacclogical test procedure can be used to
determine whether a compound is an mTOR inhibitor, as defined herein. Treatment of
growth factor stimulated celis with an mTOR inhibitor like rapamycin completely
blocks phosphorylation of serine 382 as evidenced by Western blot and as such
constilutes 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 acrytamide gel capable of being labeled with
an antibody specific for serine 389 of p70s6K.

Materials:

NuPAGE LDS Sample Buffer {(Novex Cat # NPOOOT)
NUuPAGE Sample Reducing Agent (Novex Cat # NP0004)
NuPAGE 4-12% Bis-Tris Gel {Novex Cat # NP0321)
NuPAGE MOPS SDS Running Buffer (Novex Cat # NPQ0O1)
Nitrocellulose Novex Cat # LC2001)
NuPAGE Transfer Buffer Novex Cat # NP00O06)

Hyperfim ECL
ECL Western Blotting Deteclion Reagent

Amersham Cat # RPN3114H)
Amersham Cat # RPN2134)

S~ —— —

Primary antibody: Phospho-p70 S6 Kinase (Thr389) ({Cell Signaling Cat # 9205)
Secondary antibody: Goat anti-rabbit IgG-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 penicillintreptomycin.  For phosphorylation studies, cells were
subcultured in 6-well plates. After the cells have completely attached, they were
either serum-starved.  Treatment with mTOR inhibitors ranged from 2 to 16
hours. After drug treatment, the cells were rinsed once with PBS (phosphate
buffered saline without Mg++ and Ca++) and then lysed in 150-200 pl NuPAGE
LDS sample buffer per well. The lysates were briefly sonicated and then

centrifuged for 15 minutes at 14000 rpm. Lysates were stored at minus -80°C until

use,
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The test procedure can also be run by incubating the cells in growth medium

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

conditions should be the same for an mTOR inhibitor.

B. Western Blot Analysis

1)

2)

5)

Prepare total protein samples by placing 22.5 pl of lysate per tube and then
add 2.5 ul 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 NuUPAGE transfer buffer.
The membrane are blocked for 1 hour with blocking buffer (Tris buffered
saline with 0.1%-Tween and 5% nenfat-milk). Rinse membranes 2x with
washing buffer {Tris buffered saline with 0.1%-Tween).

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

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

Blots are rinsed 3x for 10 minutes each with washing buffer, and incubated
with secondary antibody (1:2000) in blocking buffer for 1 hour at rcom
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 centaining either an acidic or basic moiety.
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RAPAMYCIN

It is preferred that the esters and ethers of rapamycin are of the hydroxyl
groups at the 42- and/or 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-hydroxyl group) and of 27-ketone of the rapamycin

nucleus.

Preferred 42- and/or 31-esters and ethers of rapamycin are disclosed in the
following patents, which are all hereby incorporated by reference: alkyl esters (U.S.
Patent 4,316,885); aminoalky! esters (U.S. Patent 4,650,803); fluorinated esters (U.S.
Patent 5,100,883); amide esters (U.S. Patent 5,118,677); carbamate esters (U.S.
Patent 5,118,678); silyl ethers {U.S. Patent 5,120,842); aminoesters {U.S. Patent
5,130,307); acetals (U.S. Patent 5,51,413); aminodiesters (U.S. Patent 5,162,333);
sulfonate and sulfate esters {(U.S. Patent 5,177,203); esters (U.S. Patent 5,221,670},
alkoxyesters {U.S. Patent 5,233,036); O-aryl, -alkyl, -alkenyl, and -alkynyl ethers (U.S.
Patent 5,258,389); carbonate esters (U.S. Patent 5,260,300}, arylcarbonyl and
alkoxycarbonyl carbamates (U.S. Patent 5,262,423), carbamates (U.5. 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); 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 3,829,992),
CCI-779 [rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl}-2-methylpropionic
acid; U.S. Patent 5,362,718], and 42-0-(2-hydroxy)ethyl rapamycin [U.S. Patent
5,665,772)].

When applicable, pharmaceutically acceptable salts of the rapamycin can be
formed from organic and inorganic acids, for example, acetic, propionic, lactic, citnc,
tartaric, succinic, fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochioric,
hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, napthalenesulfonic,
benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known acceptable
aids when the rapamycin contains a suitable basic moiety. Salts may also be formed
from organic and inorganic bases, such as alkali metal salts {for example, sodium,
lithium, or potassium) alkaline earth metal salts, ammonium salts, alkylammonium
salts containing 1-6 carbon atoms or dialkylammonium salts containing 1-6 carbon
atoms in each alkyl group, and trialkylammonium salts containing 1-6 carbon atoms in
each alkyl group, when the rapamycin contains a suitable acidic mciety.
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It is preferred that the mTOR inhibitor used in the antinecplastic combinations
of this invention is a rapamycin, and more preferred that the mTOR inhibitor is
rapamycin, CCI-779, or 42-0-(2-hydroxy)ethyl rapamycin.

As described herein, CCI-779 was evaluated as a representative mTOR
inhibitor in the mTCR 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-779 is used as an antineoplastic agent,
it is projected that initial i.v. infusion dosages will be between about 0.1 and 100
mg/m? when administered on a dally dosage regimen (daily for 5 days, every 2-3
weeks), and between about 0.1 and 1000 mg/mZ when administered on a once
weekly dosage regimen. Oral or intravenous infusion are the preferred routes of
administration, with intravenous being more praferred.

As used in accordance with this invention, the term “"antimetabolite” means a
substance which is structurally similar to a critical natural intermediate (metabeolite) in
a biochemical pathway leading to DNA or RNA synthesis which is used by the host in
that pathway, but acts 1o inhibit the completion of that pathway (i.e., synthesis of DNA
or RNA). -More specifically, antimetabolites typically function by (1) competing with
metabolites for the catalytic or regulatory site of a key enzyme in DNA or RNA
synthesis, or {2) substitute for a metabolite that is normally incorporated into DNA or
RNA, and thereby producing a DNA or RNA that cannct support replication. Major
categories of antimetabolites include {1) folic acid analogs, which are inhibitors of
dihydrofolate reductase (DHFRY); (2) purine analogs, which mimic the natural purines
(adenine or guanine) but are structurally different so they competitively or irreversibly
inhibit nuclear processing of DNA or RNA; and (3) pyrimidine analogs. which mimic
the natural pyrimidines (cylosine, thymidine, and uracil} but are structurally different so
they competitively or irreversibly inhibit nuclear processing of DNA or RNA.

The following are representative examples of antimetaboliles of this invention.

5-Fluorouracil (5-FU; 5-fluoro-2,4(1H,3H)-pyrimidinedione} is commercially
available in a topical cream (FLUOROPLEX or EFUDEX) a topical solution
(FLUOROPLEX or EFUDEX}, and as an injectable containing 50 mg/mL S-fluorouracil
{(ADRUCIL or flurouracil}).
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Floxuradine (2'-deoxy-5-flugrouridine) is commercially available as an
injectable containing 500 mg/via! of floxuradine (FUDR or floxuradine).

Thioguanine  (2-amino-1,7-dihydro-6-H-purine-6-thione) is commercially
available in 40 mg oral tablets (thioguanine).

Cytarabine (4-amino-1-(beta)-D-arabinofurancsyl-2(1H)-pyrimidinone) s
commercially available as a lkiposomal injectable containing 10 mg/mL cytarabine
{DEPOCYT) or as a liquid injectable containing between 1mg - 1g#vial or 20 mg/mL
(cytarabine or CYTOSAR-U).

Fludarabine (9-H-Purin-6-amine,2-fluoro-9-(5-0-phosphono-(beta)-D-arabinc-
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)methyllmethylamino]-
benzoyl]-L-glutamic acid) is commercially available as a liqui¢ injectable containing
between 2.5 - 25 mg/mL and 20 mg - 1 gfivial {methotrexate sodium or FOLEX) and in
2.5 mg oral tablets (methotrexate sodium).

Gemgitabine  {2'-deoxy-2',2'-diflucrocytidine  monohydrochloride  ((beta)-
isomer)), is commercially available as a liquid injectable containing between 200 mg -
1g/vial (GEMZAR).

Capecitabine (5'-deoxy-5-fluoro-N-{{pentyloxy)carbonylj-cylidine) is
commercially available as a 150 or 500 mg oral tablet (XELODA).

Pentostatin ({R)-3-(2-deoxy-(beta)-D-erythro-pentofuranosyl)-3,6,7,8-tetra-
hydroimidazo[4,5-d]{1,3]diazepin-8-o!} is commercially available as a liquid injectable
containing 10 mg/vial (NIPENT).

Trimetrexate (2,4-diamino-5-methyl-8-[{3,4,5-trimethoxyanilino)methyl]-
quinazoline mono-D-glucuronale) is commercially available as a liguid injectable
containing between 25 - 200 mg#vial (NEUTREXIN).

Cladribine {2-chloro-6-amino-8-(2-deoxy-(beta)-D-erythropento-furanosyl)-
puring) 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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Drug

Dosage

Regimen

5-Fluerouracil

12 mg/kg oral
6 mg/kg orai

370 - 600 mg/m? iv.

daily for 4 days

days 6, 8,10, 12

no drug on days 5, 7, 9, and 11; doses
cut in half if toxicity abserved

daily for 5 days, every 3-4 weeks

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

Cytarabine (DEPOCYT) 50 mg every 14 days for 5 doses during
induction period; followed by every 28
days for maintenance

Cytarabine (injectable) | 100 mg/m?2 daily for 7 days
twice daily for 2-6 days

2.3g/m? Y Y

Fludarabine (FLUDARA) 25 mgfm2 30 min infusion for 5 consecutive days;
every 28 days

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

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

Methofrexate 15-30 mg oral daily for 5 day course; repeateg 3-5 times

Gemcitabine (GEMZAR)

1000 mg/m2/30 min

1000 -1250 mg/m2/
30 min

single agent: once weekly for 7 weeks,
followed by 1 week rest, then once weekly
for 3 out of every 4 weeks

combination therapy: days 1, B, 15 per 28
day cycle, or days 1 and 8 per 21 day
cycle

Capecitabine (XELODA) 2500 n‘:gfm2 daily for 2 weeks followed by 1 week rest
period

Pentostatin (NIPENT) 4 mg/m? as bolus injection or diuted as iwv.
infusion; every other week

Trimetrexate (NEUTREXIN) 45 mgim? i.v. infusion once daily for 21 days

Cladribine (LEUSTATIN) 0.09 ma/kgiday continuous infusion for 7 consecutive

days

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

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

term "bhiochemical medifying agent” is well known and understood to those skilled in

the arl 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.

maodifying agents for methotrexate and 5-FU therapy.
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Leucovorin (5-formyl-5,6,7,8-tetrahydrofolic acid} is commercially available as
an injectable liquid containing between 5 - 10 mg/mL or 50 - 350 mg/vial {leucovorin
calcium or WELLCOVORIN) and as 5 - 25 mg oral tablets (leucovorin calcium).

Levofolinate {pharmacologically active isomer of S-formyltetrahydrofolic acid)
is commercially available as an injectable containing 25 - 75 mg levofolinate
(ISOVORIN) or as 2.5 - 7.5 rmg oral tablets {ISOVORIN).

Preferred mTOR inhibitor plus antimetabolite combinations of this invention
include CCI-779 plus gemcitabine; CCI-779 plus S3-fluorouracil; and CCI-779 plus 5-
fluorouracil plus leucovorin. It is preferred that the CCI-779 plus gemcitabine
combination be used in treating pancreatic cancer and that the CCI-779 plus 5-
fluorouracil combination (with or without leucovorin) be used in treating colorectal
cancer.

The antineoplastic activity of the CCI-779 plus antimetabolite combination was
confirmed in in vitro and in vivo standard pharmacological test procedures using
combinations of CCI-779 plus gemcitabine; and CCI-779 plus 5-fluorouracil as
representative combinations of this invention. The following briefly describes the
procedures used and the results obtained.

Human rhabdemyasarcoma lines Rh30 and Rh1 and the human glioblastoma
line SJ-GBMZ were used for in vitro combination studies with CCI-779 and
antimetabolite agents. /n vivo studies used a human neuroblastoma (NB1643) and
human colon line GC3.

Dose response curves were determined for each of the drugs of interest. The
cell lines Rh30, Rh1 and SJ-G2 were plated in six-well cluster plates at 6x103, 5x103
and 2.5x104 cells/welt respectively. After a 24 hour incubation period, drugs were
added in either 10%FBS+RPMI 1640 for Rh30 and Rh1 or 15%FBS+DME for SJ-G2.
After seven days exposure (o 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 IC;q (drug concentration producing 50% inhibition of growth) for each drug

was determined by extrapolation. Because the IC50s varied slightly from experiment
to experiment, two values that bracketed the IC50 of each drug were used in the
interaciion studies. The point of maximum interaction between two drugs occurs
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when they are present in a 1:1 ratio if the isobole is of standard shape. Therefore,
each of the three approximate IC5; concentrations of CCI-779 was mixed in a 1:1

ratic with each of three approximated ICsys of gemcitabine or 5-FU. This resulted in
nine 1:1 combinations of drugs in each experiment plus three 1C5q concentrations for

CCI-779 and the other drug. This protocol usually resulted in at least one combination
for each drug containing an 1C5; value. The 1:1 combination of ICs, concentrations

for CCI-779 and each chemotherapy drug was then used to calculate additivity,
synergism, or antagonism using Berenbaum's formula: x/Xsg+y/Ysp,=1,<1,>1. I the

three concentrations of CCI-779 tested alone didn't produce an IC that matched any
of the three ICs of the other compound tested alone, all the 1:1 combinations were
checked to see if their ICs fell between the appropriate ICs of drugs tested singly. If
they did, the effect was considered additive.

The results obtained in the in vitro standard pharmacological test procedure
showed that in no case did the combinations yield less than a 50% inhibition of growth
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 c¢Gy) using a 137Cs source. Mice received 3 x 108 nucleated bone
marrow cells within 6-8 h of irradiation. Tumor pieces of approximately 3 mm?3 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 hearing 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 tumaors
to be spherical using the formula [(/6) x d 3], where d is the mean diameter. CCI-
779 was given on a schedule of 5 consecutive days for 2 weeks with this cycle
repeated every 21 days for 3 cycles. This resulted in CCI-779 being given on days 1-
5, 8-12 (cycle 1); 21-25, 28-32 (cycle 2); and 42-46, 49-53 (cycle 3). The schedule of
the other chemotherapy drug for each study was as follows:

Gemcitabine on days 1, 4, 8 in cycle 1 only
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The combination of CCI-779 and gemcitabine was evaluated in a human colon
(GC3} mouse xenograft test procedure. In this test procedure, CCI-779 was given
daily x 5 for 2 consecutive weeks every 21 days for 3 cycles and gemcitabine given on
days 1, 4, and 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 defayed 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 antinecplastic therapy. Moare particularly, these combinations useful in
treating treatment of remal carcinoma, soft tissue sarcoma, breast cancer,
neurcendocrine tumor of the lung, cervical cancer, uterine cancer, head and neck
cancer, glioma, non-small cell lung cancer, prostate cancer, pancreatic cancer,
iymphoma, 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 "cockiail.” 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 inhibitorfantimetabolite combination used in conjunction with other
chemotherapeutic agents, such as alkylating agents (i.e., cisplatin, carboplatin,
streptazoin, melphalan, chlorambucil, carmustine, methclorethamine, lomustine,
bisulfan, thiotepa, ifofamide, or cyclophosphamide); hormonal agents {i.e.,
estramustine, tamoxifen, toremifene, anastrozole, or letrozole); antibiotics {i.e.,
plicamycin, bleomycin, mitoxantrone, idarubicin, dactinomycin, mitomycin,
doxorubicin, or daunorubicin);, immunomodulators (i.e., interferons, IL-2, or BCG);
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antimitotic  agents (i.e., vinblastine, vincristine, teniposide, or vinocrelbine);
topoisomerase inhibitors (i.e., topotecan, irinotecan, or etoposide); and other agents
(i.e., hydroxyurea, trastuzumab, altretamine, retuximab, paclitaxel, docetaxel,

L-asparaginase, or gemtuzumab ozogamiciny.

As used in this invention, the combination regimen can be given
simuitaneously 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 dose, but that each of
the components are administered during a desired treatment pericd. 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-778 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 patiént response.

Accordingly this invention also provides a product comprising an mTOR
inhibitor and an antimetabolite antineoplastic agent as a combined preparation for
simuitaneous, 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, heatth of the patient,
and other concomitant disorders or treatments.

Based on the resulls obtained with the representative CCI-779 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/m?2, with between about 2.5
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and 70 mg/m? being preferred. It is also preferred that the mTOR inhibitor be
administered by i.v., typically aver a 30 minute period, and administered about once
per week. The initial dosages of the antimetaboiite 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 CCI-779 plus antimetabolite
combinations, it is projected that for the mTOR inhibitor plus gemcitabine
combination, the initial i.v. infusion dosage of the mTOR inhibitor will be between
about 0.1 and 100 mg/m2, with between about 2.5 and 70 mg/m?Z being preferred, and
the initial i.v. infusion dosage of gemcitabine will be between about 400 and 1500
mg/m2, with between about 800 and 1000 mg/m? being preferred. It is initially
projected that patients will receive a 30 minute i.v. infusion of the mTOR inhibitor,
followed immediately or preceded by a 30 minute i.v. infusion of gemcitabine on days
1 and 8 of a 21 day treatment cycle. After one or more treatment cycles, the dosages
can be adjusted upwards or downwards depending on the results obtained and the
side effects observed.

Based on the results obtained, when CCI-779 is used in combination with 5-FU
and leucovorin, it is projected that in an mTOR inhibitor plus 5-FU plus leucovorin
regimen, the initial L.v. infusion dosage of the mTOR inhibitor will be between about
0.1 and 100 mg/m2, with between about 2.5 and 70 mg/m? being preferred; the initial
i.v. infusion dosage of leucovorin will be between about 50 and 500 mgim?2, with about
200 mg/m? being preferred; and the initial i.v. infusion dosage of 5-FU will be between
about 500 and 7500 mg/mZ, with between about 1000 and 5000 mg/m2 being
preferred. |t 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. Alernatively, 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 orat liquids, suspensions or solutions.
Capsules may contain mixtures of the active compound(s) with inert fillers and/or
diluents such as the pharmaceutically acceptable starches (e.g. corn, potato or
tapioca starch), sugars, artificial sweetening agents, powdered celluloses, such as
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,
tale, sodium lauryl sulfate, microcrystalline cellulose, carboxymethylcellulose calcium,
polyvinylpyrrolidone, gelatin, alginic acid, acacia gum, xanthan gum, sodium citrate,
complex silicates, calcium carbonate, glycine, dextrin, sucrose, sorhitol, dicalcium
phosphate, calcium sulfate, tactose, kaolin, mannitol, scdium 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 ta alter the absorption of the active compaound{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 aerosal.

The compounds may also be administered parenterally or intraperitoneally.
Solutions or suspensions of these active compounds as a free base or
pharmacalogically 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

-16 -

West-Ward Pharm.

Exhibit 1002
Page 081



10

15

20

25

30

WO 02/080975 PCT/US02/10912

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 cils.

For the purposes of this disclosure, transdermal administrations are
understood to include all adminjstrations 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
petroleumn 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 meiting
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 antimetabolite antineoplastic agent.

2. A method of treating a neoplasm according to claim 1 wherein either the
mTQOR inhibitor, the antimetabalite, 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; melaroma; 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 clams 1 to 5 in which the
antimetabolite is gemcitabine.

18-
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9. A method according to claim 8, wherein the neoplasm is pancreatic

cancer.

10. A method according to any one of claims 1 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 methed 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 leucovorin.

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

neoplasm is colorectal cancer.

14. A method accerding to any one of claims 1 to 13, whergin 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)ethyl rapamycin.

17. A method according to claim 14, wherein the rapamycin is rapamycin
42-ester with 3-hydroxy-2-(hydroxymethyl}-2-methylpropionic acid.

18. An antineoplastic combination which comprises an effective amount of
an 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-O-
(2-hydroxy)ethyl rapamycin.

23. The combination according to claim 19, wherein the rapamycin is
rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyi)-2-methylpropionic acid.

24, A product comprising an mTOR inhibitor and an antimetabolite
antineoplastic agent as a combined preparation for simultaneous, separate or

sequential use in the treatment of a neoplasm in a mammal.

25, A product as claimed in claim 24 further comprising a biochemical
modifying agent.

26. A product as claimed in claim 24 or claim 25 wherein the neoplasm is
one of the following:
renal cancer; soft tissue sarcoma; breast cancer; a neuroendocrine tumor of the fung;
cervical cancer; uterine cancer;. a head and neck cancer, glioma; non-small cell fung
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 accorcing to claim 27, wherein the rapamycin is rapamycin.

29, A product according to claim 27, wherein the rapamycin is 42-O-(2-
hydroxy)ethy! 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-methylpropionic acid (CCI-779) and 4-dimethylamino-
but-2-enoic acid [4-(3—chloro-4-fluoro—phenyla_mino)~3—cyano-T—ethoxy—quinolin-B-yl]-
amide (EKB-569).

Rapamycin is a macrocyclic triene antibiotic produced by Streptomyces
hygroscopicus, which was found io have antifungal activily, particularly against
Candida_albicans, both in vitro and in vivo [C. Vezina et al., J. Anfibiot. 28, 721
{1975); S.N. Sehga! 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 3,993,748]. 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 U.S. Patent 5,100,899]. R. Martel et al.
[Can. J. Physiol. Pharmacol. £5, 48 (1977)] disclosed that rapamycin is effective in
the experimental allergic encephalomyelitis model, a model for multiple sclerosis; in
the adjuvant arthritis model, @ model for rheumatoid arlhritis; and effectively inhibited
the formation of IgE-like antibodies.

Rapamycin is also useful in preventing or treating systemic lupus
ervthematosus [U.S. Patent 5,078,999], puimonary inflammation [U.S. Patent
5,080,899], insulln dependent diabetes mellitus [U.S. Patent 5,321,008], skin
disorders, such as psoriasis [U.S, Patent 5,286,730], bowel disorders [U.S, Patent
5,286,731], smooth muscle cell proliferation and intimal thickening following vascular
injury [U.S. Patents 5,288,711 and 5,516,781], adult T-cell leukemia/lymphoma
[European Patent Application 525,860 A1), ocular inflammation [U.S. Patent
5,387,689], 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-methylproplonic acid
{CCI-779) is ester of rapamycin which has demonstrated significant inhibitory effects
on tumor growth in both in vifre and in vivo models. The preparation and use of
hydroxyesters of rapamycin, including CCI-779, are disclosed in U.S. Paient
5,362,718.

CCI-779 exhibits cytostatic, as opposed to cytoioxic properties, and may delay
the time to progression of tumors or time to tumor recurrence. CCl-779 is considered
1o have a mechanism of action that is similar to that of sirclimus. CCI-779 binds to
and forms a complex with the cytoplasmic protein FKBP, which inhibits an enzyme,
mTOR (mammalian target of rapamycin, also known as FKBP12-rapamycin
associated protein [FRAP]). Inhikition of mTOR's kinase activity inhibits a variety of
signal transduction pathways, inciuding cytokine-stimulated cell proliferation,
translation of mRNAs for several key proteins that regulate the G1 phase of the cell
cycle, and IL-2-induced transcriplion, leading to inhibition of progression of the cell
cycle from a: to S. The mechanism of action of CCI-779 that results in the G1 S
phase block is nove! 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 CCI-779 has activity
against human tumor xenografts of diverse histological types. Gliomas were
particularly sensitive to CCI-779 and the compound was active in an orthotopic glioma
model in nude mice. Growth factor (platelet-derived)-induced stimulation of a human
glioblastoma cell line In vitro was markedly suppressed by CCI-779. The growth of
several human pancreatic tumors in nude mice as well as one of two breast cancer
lines studied in vivo also was inhibited by CCI-778.

Protein tyrosine kinases are a class of enzymes that catalyze the transfer of a
phosphate group from ATP or GTP to tyrosine residue located on protein substrates.
Protein tyrosine kinases clearly play a role in normatl 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

.
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result of either mutation or overexpression, these receptors can become deregulated;
the result of which is uncontrolled cell proliferation which can lead to tumor growth and
ultimately fo the disease known as cancer [Wilks 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. Lippincott Co., Phila., 3 (1993) ]. Among the growth factor receptor
kinases and their proto-oncogenes that have been identified and which are targets of
the compounds of this invention are the epidermal growth factor receptor kinase
(EGF-R kinase, the protein product of the erbB oncogene), and the product produced
by the erbB-2 (also referred to as the neu or HER2) oncogene. Since the
phosphorylation event is a necessary signat 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 characlerized by uncontrolled or abnermal 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 epidermoid 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 [Gullick, W.J., Brit. Med. Bull., 47,
87 (1991)]. Because of the importance of the role played by deregulaied receptor
kinases in the pathogenesis of cancer, many recent studies have dealt with the
development of specific PTK inhibitors as potential anti-cancer therapeutic agents
[some recent reviews: Burke. T.R., Drugs Future, 17, 119 (1992) and Chang, C.J.;
Geahlen, R.L., J. Nal. Prod., 55, 1529 (1992)].

4-Dimethylamino-but-2-encic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-
7-ethoxy-quinolin-6-yl}-amide (EKB-569) is an EGFR kinase inhibitor which has
significant inhibitory effects on tumor growth in both in vitro and in vivo models. The
preparation and use of 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

FiG. 1 shows cytotoxicity curves of EKB-569, CCI-779, and combinations of
EKB-568 + CCI-779 in HCT116 cells.

FIG. 2 shows isobolograms (at the 50% effect level) of a EXKB-569 + CCl-778
combination.

FiG. 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 + CCI-779 combination.

FIG. 5 shows a contour plot of the 3-dimensional synergy plot of a EKB-569 +
CCI-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, ihese combinations are
useful in the treatment of renal cancer, soft tissue cancer, breast cancer,
neurcendocring tumor of the lung, cervical cancer, uterine cancer, head and neck
cancer, glioma, non-small lung cell cancer, prostate cancer, pancreatic cancer,
iymphoma, 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 CCI-779 and EKB-569 for use
as antineoplastic combination chemotherapy, in which the dosage of elther CCI-779
or EKB-569 or beth 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 CCI-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 descrtibed in U.S. Patent 5,362,718, which is
hereby incorporated by reference. An improved preparation of CCI-779 is disclosed in
US patent application SN 09/670,358, which is hereby incorporated by reference.
When CCI-779 is used as an antineoplastic agent, it is projected that initial i.v.
infusion dosages will be between about 0.1 and 100 mg/m2 when administered on a
daily dosage regimen (daily for 5 days, every 2-3 weeks), and between about 0.1 and
1000 mg/m? when administered on a once weekly dosage regimen. Oral or
intravencus 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
administerad), or can he administerad on a continuous basis for a longer treatment
period (for example, 6 manths or longer).

The antineoplastic activity of the CCI-779 plus EKB-569 combination was
confirmed in in vifro 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 Technolegies, Inc., Gaithersburg, MD)

supplemented with 10% fetal bovine serum (FBS, Life Technologies) and 50 pg/mi
gentamicin (Life Technologies) under 7% CQs at 37°C. Cells were plated in 96-well
microtiter dishes (6000 cells/well) in 200 pl RPMI 1640 medium centaining 5% FBS
and 50 pg/ml gentamicin and incubated overnight at 37°C. Compound dilutions were
prepared in the same medium, at 5X final concentration, and 50 pu 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 (8RB, Sigma-Aldrich, St Louis, MO), a protein binding dye. Cellular
protein was precipitated in each well by the addition of 50 w 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. Cell-associated dye was dissolved in 10 mM
Tris {150 pl) and the absorbance was read at 340 nm in a microtiter plate reader. The
concentration of compound that caused a fixed percentage inhibition of growth was
determined by plotting cell survival (relative to untreated cells) against the compound
dose.

Synergy Evaluation - Isobolograms were used to study the interaction of two

pharmacological agents. Here, the concentration of each drug alone which produces
a certain endpoint (e.g 50% inhibition of cell growth, ICs), is plotted on the two
graphical axes. The straight fine connecting the two points represents equally
effective concentrations of all combinations of the two 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 symmedrical isobologram
with unit-less measures on each axis, and allows a direct comparison of different
endpoints.

A second maodel Tor studying drug interactions was proposed by Prichard and
Shipman [Antiviral Research. 14: 181-208 (1990)]. This is a 3-dimensional model:
one for each drug and the third for the biclogical effect. Theoretical additive
interactions are calculated from the individual dose-response curves, based on a
dissimilar sites model of additivity (Bliss Independence). The calculated additive
surface, representing predicted cytotoxicity is subtracied from the experimental
surface to reveal areas of enhanced toxicity (synergy} or reduced toxicity
{antagonism). The resulting surface appears as a horizontal plane at 0% inhibition
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above the calculated additive surface, if the interaction is additive. Peaks and valleys
deviating from this plane are indicative of synergy and antagonism, respectively.
MacSynergyll, a Microsoft Excel-based software was used to perform all calculations
automatically. This spreadsheet calculates the theoretical additive interactions, and
locates and quantifies synergistic or antagonistic interactions that are significant at the
95% confidence levels. The results were plotted as a 3-dimensional plot, or as a
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 CCI-779, but are inhibited by high doses {5-10 pg/ml} of this
drug. HCT-116 cells were cultured in the presence of EKB-569 alone, CCI-779 alone,
or a dilution series of EXB-569 with fixed doses of CCI-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 ICy value of 0.31 pg/ml in HCT116 cells.
When this compound was combined with 2.08 pg/ml CCI-779 (which caused 41%
inhibition ¢f growth when administered alone}, the 1Cy; value is reduced to 0.03 pg/ml,

a 10-fold decrease. When combined with 0.026 pg/ml CCI-779 (which alone inhibits
cell proliferation by 36 %), the I1Cy, value dropped to 0.051 pg/ml, 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-5G9. To identify the nature of this drug
interaction, isobolograms (at 50% effect level) of the combination of EKB-569 and
CCI-779 were generated (Fig. 2). The isobologram was deeply indented with the
concave side up, indicating a substantial synergistic interaction between the two

drugs. At the most synergistic point, 0.03 pg/ml of EKB-569 combined with 0.077

pg/ml CCI-779 was iso-effective with 0.31 pg/ml of EKB-569 alone or 4.3 pg/mi CCl-
779 alone {ICs, for each drug alone). Thus, a 10-fold reduction in the dose of EKB-
569 and a 50-fold reduction in the dose of CCI-779 was required to inhibit cell
proliferation by 50% when the drugs were combined, compared to either drug alone.
Isobolograms derived from different endpoints, ranging from 50 to 65% were also
examined. As shown in Fig 3., the isobolograms produced were almost
superimposable, indicating synergy at all effect levels tested.
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The interaction between EKB-569 and CCI-779 was also evaluated using a 3-
dimensional analysis. Here, pharmacological interactions are presented in a 3-
dimensional plot with the plane at 0% representing additive interaction, and peaks and
valleys representing areas of synergy or antagonism, respectively, between the two
drugs. In Fig. 4, the combination of EKB-569 and CCI-779 resulted in a broad area of
synergistic interaction, consistent with the results shown in the isobologram studies.
A contour plot of the 3-dimensional synergy plot facilitates the identification of the
concentrations of drugs at which greatest synergistic toxicity occurs {Fig. 5). A broad

area of synergy was observed at 0.0005 to 3 pg/ml CCI-779 and 0.16 to 0.4 pg/ml
EKB-569. Within this area, two peaks of maximum synergy occurred at 0.0005 to
0.003 pg/ml and 0.05 to 0.3 pg/ml of GCI-779 and 0.25 to 0.37 pg/m! EKB-569.

Based on the results of these standard pharmacological test procedures,
combinations of CCI-779 plus EKB-569 acted synergistically together, and are useful
as antineoplastic therapy. More particularly, these combinations are useful in the
treatment of renal carcinoma, soft tissue sarcoma, breast cancer, neuroendocrine
tumor of the [ung, 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, gasiric
cancer, leukemia, colorectal cancer, and unknown primary cancer. As these
combinations contain at least two active antineoplastic agents, the use of such
combinaticns also provides for the use of combinations of each of the agenis in which
one or hoth 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 anlicipated 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 alsc covers the use of the
CCI-779/EKB-923 combination used in conjunction with other chemotherapeutic

agents, such as antimetabolites (i.e., S5-fluorouracil, floxuradine, thioguanine,
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cytarabine, fludarabine, 6-mercaptopurine, methotrexate, gemcitabine, capecitabine,
pentostatin, trimetrexate, or cladribine); DNA crosslinking and alkylating agents {i.e.,
cisplatin, carboplatin,  streptazoin, melphalan, chlorambucil, carmustine,
methclorethamine, lomustine, bisulfan, thiotepa, ifofamide, or cyclophosphamide);
hormonal agents (i.e., , tamoxifen, roloxifen, toremifene, anastrozole, or letrozole});
antibiotics (i.e., plicamycin, bleomycin, mitoxantrone, idarubicin, dactinomycin,
mitomycin, doxorubicin or daunorubicin); immunomodulators (i.e., interferons, IL-2, or
BCG); antimitotic agents (i.e., estramustine, paclitaxel, docetaxel, vinblastine,
vincristing, 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 componenis are administered during a desired treatment period. The agents may
also be administered by different routes. For example, in the combination of CCI-779
plus EKB-569, it is anticipated that the CCI-779 will be administered orally or
parenterally, with parenterally being preferred, while the EKB-569 may be
administered parenterally, orally, or by other acceptable means. These combination
can be administered daily, weekly, or even once monthly. As typical for
chemotherapeutic regimens, a course of chemotherapy may be repeated several
weeks later, and may follow the same timeframe for administration of the two agents,
or may be modified based on patient response.

As typical with chemotherapy, dosage regimens are closely monitored by the
trealing physician, based or 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 mglmz, with between about 2.5 and 70 mg/m?2 being preferred. It is also
preferred that the CCI-779 be administered by Lv., typically over a 30 minute period,
and administered about once per week. The inifial daily dosages of EKB-569 will be
between about 1 and 100 mg, with between 5 and 75 mg being preferred. After one
or more treatment cycles, the dosages can be adjusted upwards or downwards
depending on the results obtained and the side effects observed.

Oral formulations coniaining the active compounds of this invention may
comprise any conventionally used oral forms, including tablets, capsules, buccal
forms, troches, loZzenges and oral liquids, suspensions or solutions. Capsules may
contain mixtures of the active compound(s) with inert fillers andfor diluents such as
the pharmaceutically accentable 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 fo, 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, kaclin, mannitol, sodium chloride, talc, dry
starches and powdered sugar. Preferred surface modifying agents inciude nonionic
and anionic surface modifying agents. Representative examples of surface modifying
agents include, but are not limited to, poloxamer 188, benzalkonium chloride, calcium
stearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters, colloidal
silicon dioxide, phosphates, sodium dodecylsulfate, magnesium aluminum 'silicate,
and triethanclamine. 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 1o the
airways in the form of an aerosol.

-10 -

West-Ward Pharm.

Exhibit 1002
Page 103



10

15

20

25

30

WO 03/020260 PCT/US02/24841

The compounds may also be administered parenterally or intraperifoneally.
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 alse be prepared in
glycerol, liguid polyethylene glycols and mixtures thereof in oils. Under crdinary
conditions of sterage and use, these preparation contain a preservative to prevent the
growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sierile aqueous
sclutions 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 stakle under the
conditions of manufacture and storage and must be preserved against the
contaminating action of microcrganisms such as bacteria and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, polyol
(e.g., glycerol, propylene giycel and liquid polyethylene glycol), suitable mixtures
thereof, and vegetable oils.

For the purposes of this disclosure, transdermal administrations are
understood to include all administrations acress 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 liguid or semisclid 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 blocd stream such as a semi-permeable membrane covering a reservoir
containing the active ingraedient with or without a carrier, or a matrix containing the
active ingredient. Other occlusive devices are known in the literature.

-11 -
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Suppository formulations may be made from traditional materials, including
cocoa butter, with or without the addition of waxes to alter the suppository's melting
noint, and glycerin. Water soluble suppository bases, such as polyethylene glycols of
various molecular weights, may also be used.

The foliowing 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 TM3-4-bromocrotonate

A\/i . (CH3)2NH /\jL
BrCH; OSi(CH); ———— (CH,),NCH OSi(CH,);

THF 2

H0 /\jL
— \
(CH3),NCHy OH

211 mi 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 N,. The reaction mixture was stirred at room temperature for 30 minutes.

A white solid by-product was filtered off. 2 m! 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 GC-MS,
NMR was consistent with the structure).

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

0
A (CHp),NH /\j\
Br CH2 OCH3 - (CH3)2NCH OCH3

)
THF

120 ml dimethylamine (2M in THF, 0.24 maoles) was added drop-wise to a solution of
20 g methyl 4-bromocrotonate (85% purity, 0.095 moles) in 150 ml of THF at 0-50°C
under N,. The reaction mixture was stirred for 15 minutes at room temperature. TLC

12 -
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(9:1 CH,Cly: MeOH with few drops of EtsN) 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 evaperated to give a yellow ail (14 g). The
yellow oil was dissolved in 100 ml CH,Cl, and washed with H,O twice. The aqueous

layer was back extracted with 100 ml CH,Cl,. The CH,Cl, layers were combined,
dried over MgSQ, and filtered. The filtrate was evaporated to give an oil (12 g). Yield

was 88%. NMR indicated desired product with trace methy! 4- bromocrotonate.

Preparation of Methyl 4-N,N-dimethylaminocrotonate hydrochloride on large

scale:

/\/ﬁ\ (CHa),NH /\i
BrCH, OCH, »  (CH;),NCH, OCH;

THF

A 3L flask was charged with tetrahydrofuran (0.71 kg, 0.80 L). Methyl 4-
bromocrotonate (¢.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 dimethylaming in tetrahydrofuran and
added over (1 h 15 min) keeping the temperature at 0-10°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 < 2% detectable starting material (methyl 4-bromo-
crotonate) present. The mixture was filiered cold on a Buchner funnel inio a 3 L multi-
neck flask, rinsed with pre-chilled {0-10°C) tetrahydrofuran (2 x 0.18 kg, 2 x 0.20 L},
and suction maintained until dripping stops. The flask was equipped with an agitator,
thermometer, and a setup for vacuum distillation. The solution was concentrated by
distillation under a reduced pressure of (125-200 mm Hg} and at a maximum pot
temperature of (40°C) to a pot volume of (200 mL). Isopropanol (0.22 kg, 0.28 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 HCI in isopropanol, which was added
over 45 min until pH of 2.0-3.0 was reached, while maintaining a temperature 0-10°C.
The mixture was held for 2 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 18-20 h.

Preparation of 4-dimethylaminocrotonic acid hydrochloride from methyl
5  4-dimethylaminocrotonate

A\i NaOH aq. A\i
(CH;),NCH; OCH, > (CH,;),NCH OH

Z

MeOH
HC1 /\\J\
PA {CH;),NCH; OH HCl

A NaOH solution (3.35 g in 25 mi H,0O, 0.084 moles) was added drop-wise to a

solution of 12 g methyl 4-dimethylaminocrotonate (0.084 moles) in 100 ml MeOH at
room temperature. The reaction mixture was heated to 40-45°C for 1 hour then cooled

10  to room temperature. The pH was adjusted to 1~2 with 5 N HCI. The mixture was
concentrated to a thick oil which was triturated with dehydrated alcohol to form a selid.
The solid by-product was filtered off. The filirate was evaporated to an il 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.

15

Preparation of 4-N,N-dimethylaminocrotonic acid hydrochloride on large scale

/\i NaOH agq. /\\/ﬁ\
(CH,),NCH (OCH;, = (CH,),NCH OH

2 2

MeOH
IPA (CH4),NCH, OH HC1

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
g/mL) and addd over 20 min keeping the temperature at 0-10°C. A slight exotherm
was observed and the mixture tumed yellow. The mixturs was stirred for a minimum
of 156 min, and then warmed to 18-22°C, and held for a minimum of 4 h. The reaction
was checked for completion by TLC . The reaction is complete when there is < 2%
detectable starting material (methyl 4-N,N-dimethylaminocrotonate hydrochloride)
present. The mixture was cooled fo 0-10°C. An addition funnel was charged with a
solution of HCI in isopropanol and added over 40 min until pH 2.0-3.0 was attained,
while maintaining the pot temperature of 0-i0°C. The mixture was sturred for a
minimum of 30 min, and filtered cold on a Buchner funnel into a 2 L multi-neck flask,
rinsed with cold ethanol (0-10°C) (2 x 0.05 kg, 2 x 0.063 L) with suction maintained
until dripping stops. The flask was equpped with an agitator, thermometer, and setup
for vacuum distillation. Solvent was removed under a reduced pressure of 50-100
mm Hg and at a maximum pot temperature of (40°C) to a pot volume of 160-180 mL.
Isopropanol (0.049 kg, 0.063 L) was added, and the mixture warmed to 35-40°C over
10 min. Acetone (0.10 kg, 0.13 L) was added over 20 min while mainfaining the pot
temperature at 35-40°C. The mixture was seeded and cooled to ambient temperature
20-25°C, and held there for a minimum of 12-18 h. The mixture was cooled to
0-10°C, held there for a minimum of 1 h. A mixture of isopropanacl (0.049 kg, 0.083 L)
and acetone (0.10 kg, 0.13 L) was prepared, stirred fo homogenize, and cooled to
0-10°C. The mixture was filtered cold on a Buchner funne!, rinsed with isopropanol/
acetone (2 x 0.074 kg, 2 x 0.096 L), and the filter caked dammed while maintaining
suction untit dripping stopped. The product was dried in a vacuum oven at 50°C and
10 mm Hg for 18-20 h.
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Preparation of 4-dimethylaminocrotonyl anilide from 4-dimethylaminocrotonic
acid hydrochloride

0
/\\/lk thionyl chloride A\i
(CH;),NCH: OH ‘HCl CHCl/DMF (CH,),NCH, CIr'HCL

A

), /\j\
- e~ o0
CH,),NCH NE
CH,CI, {CH;), 3

Thionyi 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 CH,Cl, 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-dimethylaminocrotonoyichloride
hydrochloride

A well stirred suspension 4-dimethylaminocrotonic acld hydrochieride (3.0 g, 30 mmol)
in cold (0°C) THF (40 mL) and DMF (2 pipet drops) was treated with oxalyl chloride
(3.15 mL, 36 mmoel). The mixture was stimed at 20-25 °C for 3 h then cooled to 0°C
and held for 30 min. The solids were collected on Buchner funne! (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.

Altlernatively, 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 fiask was equipped with an agitator, thermometer, dip fube, 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-flucrophenyllamino-6-
amino-3-cyano-7-ethoxy quinoline {0.0748 kg) [see, US Patent 6,002,008] was added
and the mixture stirred while heating to 40-45 °C and held 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 keptat 0-10°C fora
minimum of 2 h. The reaction was checked for completion by HPLG. The reaction is
complete when there is «2% of the starting material {4-[3-chloro-4-flucrophenyl]-
amino-6-amino-3-cyano-7-ethoxy quincline) present. A 12 L muiti-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
unti! a solution was obtained. The solution was cooled to 20-24°C. The NMP-CH3CN

mixture was transferred, via dip tube and positive nitrogen pressure, to the 12 L flask
over 45-60 min, while maintaining 20-24°C. The mixture was maintained at 20-24°C
for a minimum of 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 fo give 78.5 g (86% vyield)
of product.
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CLAIMS

1. A meihod of treating a neoplasm in a mammal in need thereof, which
comprises providing to sald mammal an efiective amount of a combination comprising
CCI-779 and EKB-569.

2. The method accerding to claim 1; wherein the neoplasm is renal cancer.

3. The method according fo claim 1, wherein the neoplasm is soft tissue
sarcoma.

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

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

neuroendocrine tumor of the lung.

G. The method according to claim 1, wherein the neoplasm is c¢ervical
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 glioma.

10. The method according to claim 1, wherein the neoplasm is non-small
cell lung cancer.

11.  The method according to claim 1, whetein the neoplasm is prostate
cancer. '
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12.

cancer.

13.

14,

15.

lung cancer.

16.

cancer,

17.

cancer.

18.

cancer.

19.

cancer.

20.

21,

cancer.

22,

PCT/US02/24841

The method according to claim 1, wherein the neoplasm is pancreatic

The method according fo claim 1, wherein the neoplasm is lymphoma.

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

The method according to claim 1, wherein the neoplasm is small cell

The method according to claim 1, wherein the neoplasm is ovarian

The method according fo claim 1, wherein the neopiasm is colon

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

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

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

The method according to claim 1, wherein the neoplasm is colorectal

The method according to claim 1, wherein the neoplasm is unknown

primary cancer.

23.

A method according to any one of Claims 1 to 22 which comprises

providing to said mammal an effective amount of a combination comprising CCI-779
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and EKB-569, wherein either CCI779, EKB-669, or both are provided in
subtherapeutically effective amounts.

24. A method according to claim 23 in which CCI-779 is provided in a
subtherapeutically effective amount.

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

26. A method according to claim 23 in which both CCI-779 and EKB-569
are provided in subtherapeutically effective amounts.

27. An antineoplastic combination which comprises an antineoplastic
effective amount of a combination of CCI-779 and EKB-569.

28. A composition according to claim 27 in which CCI-779 is provided in a
subtherapeutically effective amount.

29, A composition according to claim 27 in which EKB-569 is provided in a
subtherapeutically effective amount,

30. A composition according to claim 27 in which both CCI-779 and EKB-
569 are provided in subtherapeutically effective amounts.

31, A praduct comprising CCI-779 and EKB-569 as a combined preparation
for simultaneous, separate or sequential use in the treatment of a neoplasm in a

mammal

32. A product according to claim 31 in which the neoplasm is one of the
following: renal cancer, soft tissue sarcoma, breast cancer, neuroendocrine tumor of
the lung, cervical cancer, uterine cancer, a head and neck cancer, glioma, non-small
cell lung cancer, prostate cancer, pancreatic cancer, lymphoma, melanoma, small cell
lung cancer, ovarian cancer, colon cancer, esophageal cancer, gastric cancer,
leukemia, colorectal cancer or unknown grimary cancer.
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33. Use of CCI-7792 and EKB-5692 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, neurcendocrine 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|-779 is provided in a
subtherapeutically effective amount.

36. A use according to claim 33 or 34 in which EKB-569 is provided in a
subtherapeutically effective amount.

37. A use according to claim 33 or 34 in which both CCI-779 and EKB-569
are provided in subtherapeutically efiective amounts.
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(57) Abstract: The invention provides a method of treataing abnormal ecll growth in a mammal, such as a human, by administering
Loy the mammal a therapeutically ellfective ameunt of a e-MET inhibitor and a mammalian larget of rapamycin (mT'OR) inhibitor.

Figure | shows PHA6G5752 inhibition of cell growth of TPR-MET transformed BaF3 cells.
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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 carncer, in
mammals. In particular, the invention provides methods of treatment of abnormal cell growth using a
¢-MET inhibitor and an mTOR 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
metasiasis {see, e.g., Ma, P.C., Maulik, G., Christensen, J. & Salgia, R. {2003b). Cancer
Meiastasis Aev, 22, 309-25; Maulik, G., Shrikhande, A., Kijima, T., Ma, P.C., Morrison, P.T. &
Salgia, R. (2002b). Cylokine Growih Factor Rev, 13, 41-59). c¢-MET can be activated through
overexpression or mutations in various human cancers including small cell lung cancer (8CLC)
(Ma, P.C., Kijima, T., Maulik, G., Fox, E.A,, Sattler, M., Griffin, J.D., Johnson, B.E. & 3algia, R.
{2003a). Cancer Res, 63, 6272-6281). Several c-MET inhibitors are known, including small
molecule, ligand and antiboedy inhibitors (see references herein).

it would be desirable fo 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.

Summary 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
¢-MET inhibitor and an mTOR inhibitor.

mTOR is an important signaling intermediate molecule downstream of ithe PI3K/AKT
pathway that inhibits apoptosis, and is important in nutritional status checkpoint (see, eg.,
Grunwald, V., DeGraffenried, L., Russel, D., Friedrichs, W.E., Ray, H.B. & Hidalgo, M. (2002).
Cancer Res, 62, 6141-5; Nave, B.T., Ouwens, M., Withers, D.J., Alessi, D.R. & Shepherd, P.R.
(1999). Biochem J, 344 Pt 2, 427-31; Ecoti, P.H., Brunn, G.l., Kohn, A.D., Roth, R.A. & Lawrence,
J.C., Jr. {(1098). Proc Natl Acad Sci U S A, 95, 7772-7; Stolovich, M., Tang, H., Hornstein, E., Levy,
G., Cohen, R., Bae, S.S.,'Birnbaum, M.J). & Meyuhas, O. (2002). Mol Cell Biol, 22, 8101-13).
mTOR is a large (M, ~289,000) multidomain serinefthreonine kinase, and is a member of the PI3K
family of protein kinases based on homology within its catalytic domain.

Mammalian target of rapamycin (“mTOR") regulates the activity of at least two proteins
involved in the translation of specific cell cycle regulatory proteins. One of these proteins, p/70s6
kinase, is phosphorylated by mTOR on serine 389 as well as threonine 412. This phosphorytation
can be observed in growth factor treated cells by Western blotting of whole cell extracts of these
cells with antibody specific for the phosphoserine 389 residue. As used herein, the term “mTOR
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inhibitor” means a compound or ligand which inhibits cell replication by blocking progression of the
cell cycle from G1 to S by inhibiting the phosphorylation of serine 383 of p70s6 kinase by mTOR.
One skilled in the art can readily determine if a compound, such as a rapamycin derivative, is an
mTOR inhibitor. A specific method of making such determination is disclosed in U.S. Patent
Application Publication No. 2003/0008923, the disclosure of which is incorporated heregin by
reference in its entirety.

A preferred mTOR inhibitor, rapamycin, is described in U.S. Paient No. 3,929,992, the
disclosure of which is incorporated herein by refersnce in its entirety. Rapamyein is also know by
its USAN generic name, sirolimus.

As used herein, the term “rapamycin derivatives” includes compounds having the
rapamycin core structure as defined in U.S. Patent Application Publication No. 2003/0008923,
which may be chemically or biologically modified while still retaining mTOR 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 o be rapamycin derivatives.

Specific examples of esters and ethers of rapamyein 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 hydroxyl
group at the 27-position (following chemical reduction of the 27-ketone). Specific examples of
oximes, hydrazones, and hydroxylamines are of a ketone at the 42-position {following oxidation of
the 42-hydroxyl group) and of 27-ketone of the rapamycin nucleus.

Examples of 42- and/or 31-esters and ethers of rapamycin are disclosed in the following
patents, which are hereby incorporated by reference in their entireties: alky! 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);
silyl ethers (U.S. Pat. No. 5,120,842); aminoesters {U.S. Pat. No. 5,130,307); acetals {U.5. Pat. No.
5,51,413); aminodiesters (U.S. Pai. No. 5,162,333); sulfonate and sulfate esters (U.S. Pat. No.
5,177,203); esters (U.S. Pat. No. 5,221,670}; alkoxyesters (U.S. Pat. No. 5,233,038); 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 alkoxycarbonyl carbamates (U.S. Pat. No. 5,262,423); carbamates (U.S. Pat. No.
5,302,584); hydroxyesters (U.S. Pat. No. 5,362,718); hindered esters {U.S. Pat. No. 5,385,908);
heterocyclic esters (U.S. Pat. No. 5,385,908); 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); catbamate esters (U.S. Pat. Ne. 5,411,967); carbamate esters {U. S. Pat. Ne.
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. 5,480,9808); carbamate  esters {U.S. Pat. No.
5,489,680); hindered N- oxide esters (U.S. Pal No. 5,491,231); biotin esters (U.S. Pat. No. 5,
504,001}; O-alkyl ethers (U.S. Pat. No. 5,665,772); and PEG ssters of rapamycin (U.S. Pat. No,
5,780,462).
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Examples of 27-gsters and ethers of rapamycin are disclosed in U. S. Pat. Ne. 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 detivatives® include those compounds
and classes of compounds referred to as “rapalogs” in, for example, WO 98/02441 and refersnces
cited therein, and “epirapalogs’ in, for example, WO 01/14387 and references cited therein, the
disclosures of which are incorporated herein by reference in their entireties.

Another compound within the scope of “rapamycin detivatives” is everolimus, a 4-O-(2-
hydroxyethyl)-rapamycin derived from a macrolide aniibiotic produced by Streptomyces
hygroscopicus {Novartis). Everolimus is also known as Certican, RAD-001 and SDZ-RAD.

Another preferred mTOR inhibitor is tacrolimus, a macrolide lactone immunosuppressant
isolated from the soil fungus Streptomyces tsukubaensis. Tacrolimus is also known as FK 506, FR
9005086, Fujimycin, L 679934, Tsukubaenolide, Protopic and Prograf.

Ancther preferred mTOR inhibitor is ABT-578 an antiproliferative agent (Abbott
Laboratories). ART-578 Is believed to inhibit smooth muscie cell proliferation with a cytostatic
effect resulting from the inhibition of mMTOR.

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

Preferred rapamycin derivatives include everolimus, CCI-779 [rapamycin 42-ester with 3-
hydroxy-2- {hydroxymethyl)-2-methyloropionic acid; U.S. Pat. No. 5,362,718]; 7-epi-rapamycin; 7-
thiomethyl-rapamycin;  7-epi-trimethoxyphenyl-rapamycin; 7-epi-thiomethyl-rapamycin,  7-
demethoxy-rapamycin; 32- demethoxy-rapamycin; 2-desmethyl-rapamycin; and  42-O-(2-
hydroxy)ethyl rapamycin [U.S. Pal. No. 5,865,772).

In one embodiment, the ¢-MET inhibitor is a small molecule c-MET inhibitor. Examples of
o-MET inhibitors include the 5-aralkyisulfonyl-3-{(pyrrole-2ylmethylidens)-2-indolinone compounds
disclosed in U.S. Patent No. 6,599,902, and the compounds disclosed in WO 2001/60814, the
disclosures of which are incorporated hereln In their entireties. One skilled in the art can readily
identify those compounds suitabie as c-MET inhibitors by carrying out the assays as desctibed, for
example, in U.S. Patent No. €,539,902.

Preferred c-MET inhibitors include those having ¢-MET inhibitory activity as defined by any
one or more of ICs, Ki, or percent inhibition. One skilled in the art can readily determine if a
compound has such aciivity by carrying out the appropriate assay. In one embodiment, particularly
preferred compounds have a c-MET 1Csp of kess than 5 UM, or less than 2 UM, or less than 1 pM,
or less than 500 nM, or less than 400 nM, or less than 300 nM, or less than 200 nM, or less than
100 nM, or less than 50 nM. In another embodiment, particularly preferred compounds have a ¢-
MET Ki of less than 5 M or less than 2 pM, 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 0 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 BO% or at least 60%. Methods of determining these ¢-MET activily values are described
in U.S. Provisional Patent Application No. 60/449,588, filed February 25, 2003, and u.s.
Provisional Application No. 60/540,229, filed January 28, 2004, pubiished as WO 04/076412, the
disclosures of which ars incorporated herein by reference in their entirefies.

In one embodiment, the c-MET inhibitor is a compound of formula 1

R‘I

RE

b

NHa

wherein:

YisNor CR™;

R' is selected from Cs.iz aryl, 5-12 membered heteroaryl, Cap cycloalkyl, 3-12 membered
heteroalicyclic, -O(CRPR").R?, -C(O)R?, -G(O)OR?, -CN, -NO;, -8(0)R’, SO NR‘R®, -C(O)NR*R’,
NRC(O)R’, -C(=NR®NR*R®, C:.¢ alkyl, C.. alkenyl, and C. alkynyl; and each hydrogen in R'is
optionally substituted by one or more R? groups;

R? is hydrogen, halogen, Cy.« alkyl, Ca.1z alkenyl, Ca.1» alkynyl, a1z cycloalkyl, ez aryl, 3-
12 membered heteroalicyclic, 5-12 membered heteroaryl, -5(0),R", -SO.NR*R?, -5(0),0R", -NO,,
_NRR®, ~(CRPR"),0R", -CN, -C(O)R*, -OC(O)R", -O(CR°R")R", -NR'C(O)R’, ~(CR*R").C{O)OR?,
{CR°RN.NCR'R®, -C(=NR®)NR'R®, -NR'C(O)NR°R’, -NR'S(O),R° or .C(O)NR'R®, and each
hydrogen in R? is optionaily substituted by one or more R® groups;

R? is halogen, Ci.a alkyl, Coao alkenyl, Caoia alkynyl, Ca1z cycloalkyl, Ce1e any, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -S(Q)rR", -S0,NR*R®, -S(0O),0R", -NO,, —
NR'R®, (CR°R™),OR’, -CN, -C(O)R’, -OC(O)R", -O(CR°R"),R", -NRAC(O)R®, <(CR°R"),C(O)OR?,
-(CRR"),NCR'R’, -C(=NRENR'R®, -NR*C(O}NRR’, -NR*S(0),R® or -C{O)NR'R®, each hydrogen
in R is optionally substituted by one or more R® groups, and R° groups on adjacent atoms may
combine to form a Cese aryl, 5-12 membered heteroaryl, Ca.z cycioalkyl or 3-12 membered
heteroalicyclic group;

each R, RS, R® and R’ is independently hydrogen, halogen, Cq.» alkyl, Cz2 alkenyl, Gz
alkynyl, Cs12 cycloalkyl, Ceqa aryl, 3-12 membered heteroglicyclic, 5-12 membered heteroaryl; or
any two of R*, R®, R® and R’ bound to the same nitrogen atom may, together with the nitrogen to
which they are bound, be combined to form a 3 1o 12 membered heteroalicyclic or 5-12 membered
heteroaryl group optionally containing 1 to 3 additional heteroatoms selecied from N, O, and 5; or
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any two of RY, R®, R® and R’ bound to the same carbon atom may be combined to form a Ca1a
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic or 5-12 membered hetercaryl group; and each
hydrogen in R*, R, R® and R is optionally substituted by one or more R® groups;

each R® is independently halogen, Cy.i2 alkyl, Cae alkenyl, Co.q5 alkynyl, Cs12 cycloalkyl,
Ceiz aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -CN, -O-Cy4p alkyl, -O-
{CH2)Caz cycloalkyl, -O-{CHp.Cs1z aryl, -0-{CHo)n(3-12 membered heteroalicyclic) or
-O-(CHo)n(5-12 membered heteroaryl); and each hydrogen in R® is optionally substituted by one or
more R'" groups;

Al is «(CR°R"),-A® except that:

(i) when Y is N and R’ is substituted or unsubstiuted aryl or substituted or
unsubstituted heteroaryl, A' is (CR’R"%)-A% and n is not zero; and
(i) when Y is N and R? is H and A" Is m-chlorobenzyl, R' is not unsubstituted

piperazine;

each R? and R'" is independently hydrogen, halogen, Cy.s2 alkyl, Cs.1» cycloalkyl, Ce.1z aryl,
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)nR’, -SONR'R®, -8(0),0R",
-NO,, -NRR®, -(CR°R7),OR%, -CN, -C(O)R", -OC(O)R*, -NR'C(O)R’, -(CR®R"),C(O)OR",
-(CR°R"),NCR'R®, -NR‘C(O)NR®R?, -NR*S(0),R® or -C{O)NR'R’; R’ and R may combine to form
a Ca.12 cycloalkyl, 3-12 membered heteroalicyclic, Ce12 aryl or 5-12 membered heteroaryl ring; and
each hydrogen in R® and R" is optionally substituted by ore or more R groups;

A% is Cgg aryl, 5-12 membered heteroaryl, Caaz cycloalkyl or 3-12 membered
heteroalicyclic, and A? is optionally substituted by one or more R® groups;

each R is independently halogen, Ci.qz alkyl, Ci.1» alkoxy, Ca12 cycloalkyl, Cg.qp aryl, 3-12
membered hetercalicyclic, 5-12 membered heteroaryl, “-0-Cy12 alkyl, -O-(CHz)nCs.12 cycloalkyl, -O-
(CH2)nCa.12 aryl, -O-(CH)-{3-12 membered helercalicyciic), ~O-(CHg),{5-12 membered heteroaryl)
or -CN, and each hydrogen in R'" is optionally substituted by one or more groups selected from
halogen, -OH, -CN, -C.1» alkyl which may be partially or fully halogenated, -O-C-.1» alky! which may
be partially or fully halogenated, -CO, -SO and -805;

R' is hydrogen, halogen, Cq1z alkyl, Cyqz alkenyi, Cz.s alkynyl, Ca.z cycloalkyi, Ce.12 aryl,
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(C}nR", -SO,NR*R®, -S(0),0R",
NO,, -NA'R®, -(CRR).OR’, -CN, -C(O)R', -OC(O)R', -O(CR°R'MR’, -NR*C{O)R’,
(CRPR"),C{O)OR*, -(CR°R"),NCR’R’, -C(=NR°)NR'R’, -NR'‘C(O)NR°R®, -NR'S(O);R° or
-C{OMNR'R®, and each hydrogen in R™* is optionally substituted by one or more R?® groups;

R' and R? or R' and R™ may be combined together to form a Cgz aryl, 5-12 membered
heteroaryl, Caz cycloalkyl or 3-12 membered heteroalicyclic group;

mis0,1or2;

nis0,1,2,3o0r4; and

pis1or2;

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 aspeci, R' is not
piperazine. In another preferred aspect, R is not heteroalicyclic.
In another particular aspect of this embodiment, Y is CR".
In particular aspects of this embodiment, and in combination with any other particular

aspects of this embodiment, the compound has formula 1a

Hi
H2
v
RO R° | 1a
N
A2>LO S
NH,

wherein A is Cg.12 aryl or 5-12 membered heteroaryi optionally substituted by one or more
R? groups.

in particular aspects of this embodiment, and in combination with any other particuiar
aspects of this embodiment, R’ is selected from Cg.2 aryl and 5-12 membered heteroaryl, and
each hydrogen in R' is optionally substituted by one or more R? groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', R is selected from
Cs1» cycloalkyl, 3-12 membered heteroalicyclic, -O(CR°R")JR®, -C(O)R’, -C(O)OR’, -CN, -NO,,
-8(0)R%, -S0.NAR, -C{O)NR'R®, -NR*C{O)R’, -C(=NR*)NR'R®, Gy alkyl, C2.c alkenyl, and Cz¢
alkynyl; and each hydrogen in R' is optionally substituted by one or more R? groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, AZ is substituted by at least one halogen atom.

In particular aspects of this embodiment, and in combination with any cther patticular
aspects of this embodiment, R? is hydrogen, R® and R'" are independently C;.. alkyl, and A% is
phenyl substituted by at least one halogen atom.

In particular aspects of this embodiment, and in combination with any other
particular aspects of this embodiment not inconsistent with the following definition of R'Risa
furan, thiopene, pyrrole, pysroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane, morphoiine, dithiane, thiomorphaline, pyridazine,
pyrimidine, pyrazine, piperazine, triazine, trithiane or phenyl group, and each hydrogen in R' is
optionally substituted by one or more R? groups.

In particular aspecis 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, imidazcle, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, pyridazine,
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pyrimidine, pyrazine, triazine, trithiane or phenyl group, and each hydrogen in R' is optionafly
substituted by one or more R® groups. In & more particular aspect, R' 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 R, R' is a fused ring
heteroaryl group, and each hydrogen in R’ is optionally substituted by one or more R® groups.

in particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R, B' is a -SO,NR*R®
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-MET inhibitor is a compound of formula 2

R1

H12 RZ

=

[

A1
\‘\O

NH,

wherein:

R' is selected from Ceg.1» aryl, 5-12 membered heteroaryl, Cs.1a eycloalkyl, 3-12 membered
heteroalicyclic, -O(CRERT),R", -C(O)R’, -C(O)OR, -CN, -NOy, -S(0)mR’, -SO.NR'R?, -C{O)NR'R®,
-NR*C(O)R’, -C(=NR®)NR*R’, C,4 alkyl, Gz alkenyl, and C, alkynyl; and each hydrogen in R'is
optionally substituted by one or mote R® groups;

R’ is hydrogen, halogen, Cy.iz alkyl, Ca.s0 alkenyl, Co.i» alkynyl, Caya cycloalkyl, Ce.1z aryl, 3-
12 membered heteroalicyclic, 5-12 membered heteroaryl, -8(0)rR’, -SO,NR*R?, -S(0),0R", -NO;,
_NA'R®, -(CR®R"),OR", -CN, -C(O)R", -OC(O)R", -O(CR°R"),R’, -NR'C(O)R", -(CRPRN,C(OYOR?,
-(CRER").NCR'R®, -C(=NR®)NR‘R®, -NR'C(ONR°R’, -NR'S(O);R® or -C(O)NRR®, and each
hydrogen in R? is optionally substituted by one or more R® groups;

R® is halogen, Cy.4z alkyl, Cerp alkenyl, Caaa alkynyl, Ca1e Cycloalkyl, Cs.z aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -5(0)mR’, -SO,NR*R®, -S(0)0R", -NO;, —
NR'R®, -(CRER7),OR?, -GN, -C(O)R", -OC({O)R", -O(CR®*A'),R’, -NR'C{O)R", -(CR°R"),C(O)OR",
(CR'R"),NCR'R’, -C(=NRONR‘R®, -NR'C(OINR°R’, -NR*S(0),R° or -C(O)NR'R’, each hydrogen
in R? is optionally substituted by one or more R® groups, and R? groups on adjacent atoms may
combine to form a Ceqs aryl, 5-12 membered heteroaryl, Ca.z cycloalkyl or 3-12 membered
heteroalicyclic group;
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each R*, R, R® and R’ is independently hydrogen, halogen, Cy.1» alkyl, Cz42 alkenyl, Ca.12
alkynyl, Ca.2 cycloalkyl, Ceaz aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; ot
any two of R*, R%, R® and R’ bound to the same nitrogen atom may, fogether 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 R%, R%, R® and R” bound to the same carbon atom may be combined to form a Cax»
eycloalkyl, Ce.1z aryl, 3-12 membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydragen in R*, R, R® and R” is optionally substituted by one or more R® groups;

each R® is independently halogen, Gi.qp alkyl, Coqp alkenyl, Gaqn alkynyl, Cs.1p cycloalkyl,
Coi2 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -CN, -0-Cy.z aliyl, -O-
(CHo),Caqz cycloalkyl, -O-(CHg}Ceaz aryl, -O-{CHa),(3-12 membered heteroalicyclic) or
-O-(CHy)n(5-12 membered heteroaryl); and each hydrogen in R® is optionally substiluted by one or
more R'' groups;

Alis —(CR°RY),-A%

each R® and R is independently hydrogen, halogen, Cy.1z alkyl, G2 cycloalkyl, Ca.1z aryi,
3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S{0),R, -SONR'R’, -5(0),0R",
NO,, ~NR*R°, -(CR°R"),OR, -CN, -C(O)R', -OC(O)R*, -NR'C(O)H’, -(CR®R"},C(O)OR",
-(CRPR"),NCR*R®, -NR'C(O)NRPRE, -NR'S(0),R® or -C(O)NR*H’; R® and R'® may combine 1o form
a Ca.12 cycloalkyl, 3-12 membered heteroalicyclic, Cs.12 aryl ar 5-12 membered heteroaryl ring; and
each hydrogen in R® and R'® is optionally substituted by one or more R’ groups;

A? is Cgyp aryl, 5-12 membered heteroaryl, Caais cycloatkyl or 3-12 membered
heteroalicyclic, and A® is optionally substituted by one or more R? groups;

each R"" is independently halogen, Cy..2 alkyl, Ci.1z alkoxy, Ca.1» cycloalkyl, Cq.12 aryl, 3-12
membered heteroalicyelic, 5-12 membered heteroaryl, -O-C.42 alkyl, -O-(CH.)Cg.4» cycloalky, -O-
{CHo)oCe.12 aryl, -O-(CH2)(3-12 membered heteroalicyclic), -O-{CH.),(5-12 membered heleroaryl)
ar -CN, and each hydrogen in R is optionally substituted by one or more groups selected from
halogen, -OH, -GN, -C.+; alkyl which may be pariially or fully halogenated, -O-Cj.12 alkyl which may
be partially or fully halogenated, -GO, -50 and -50;;

R' is hydrogen, halogen, Cy.1z alkyl, Ca.i2 alkenyl, Cz.1s alkynyl, Ca.12 cycloalkyl, Cerz aryl,
3.12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(0)nR’, -SO,NR*R®, -5{0):0R",
-NO. -NRR®, -(CR°R"),OR', -CN, -C{O)R’, -OG(O)R’, -O(CR*RNRY, -NR'C(O)R’,
{(CR°RT),C(0)OR’, -(CR°RT)NCRR®, -G(=NR’NR*R", -NRC{O)NR®R®, -NR*S(O),R° or
-C{O)NR'R?, and each hydrogen in R'? is optionally substituted by one or more R? groups;

R' and R® or R' and R'? may be combined together to form a Cg.z aryl, 5-12 membered
heteroaryl, Ca.1z cycloalkyl or 3-12 membered heteroalicyclic group;

misQ,1o0or2;

nis0,1,2,30r4; and

pistorz

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
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In a particular aspect of this embodiment, the compound has formula 2a

H1
H12 HE
RE q1o / I 2a
N
DN
NH,

wherein A% is Ce4z aryl or 5-12 membered heteroaryl optionally substituted by one or more
R? groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, R' is selected from Cg.qp aryl and 5-12 membered hetercaryl, and
each hydrogen in R' is optionally substituted by one or more R? groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R, R' is selected from
Carz cycloalkyl, 3-12 memberad heteroalicyclic, -O(CR°R")}.RY, -C(O)R’, -C{O)OR’, -CN, -NOg,
-S(0)-R*, -SONR'R®, -C(OINR'R’, -NR*C(O)R®, -C(=NA")NR'R®, Cy.¢ alkyl, Ca.q alkenyl, and Ceq
alkynyl; and each hydrogen in R' is optionally substituted by one or more R® groups.

In pariicular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, A? is substituted by at least one halogen atom.

In particular aspecis of this embodiment, and in combination with any cther patticular
aspects of this embodiment, R is hydrogen, R® and R™ are independently C,., alkyl, and A” is
phenyl substituted by at least one halogen atom.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with ihe following definition of R’, R' is a furan,
thiopene, pyrrole, pymoline, pyrroiidine, dioxclane, oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, triazole,
thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane, thiomorpholine, pyridezine,
pyrimidine, pyrazine, piperazine, triazine, trithiane or phenyl group, and each hydrogen in R' is
optionally substituted by one or more R? groups.

in particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', R' is a fused ring
heteroaryl group, and each hydrogen in R’ is optionally substituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of H', R'is a -SONR*R®
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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286, 2003, and U.S. Provisional Application No. 80/540,229, filed January 29, 2004, published as
WO 04/076412, the disclosures of which are incorporated herein by reference in their entireties.

Ih another embodiment, the c-MET inhibitor is a compound of formula 3

Fl1

HZ

16

NH,

wherein,

R' is selected from Cq.12 aryl, 5-12 membered heteroaryl, Ca.1a cycloalkyl, 3-12 membered
heteroalicyclic, -O(CR°R)R, -C(O)R", -G(O)OR', -CN, -NOy, -S(0)nR", -SO,NR‘R’, -C{O)NR'R®,
-NRC{O)R®, -C(=NR®})NR*R, C1 alkyl, Gz alkenyl, and Czg alkynyl; and each hydrogen in R'is
optionally substituted by one or more R? groups:
| R? Is hydrogen, halogen, Cy.1» alkyl, Ca.2 alkenyl, Ca.qz alikynyl, a2 cycloalkyl, Cg.2 aryl, 3-
12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(0)R", -SONR*R®, -S(0),0R", -NO;,
~NR*R®, -(CR®R"),OR*, -CN, -C(O}R*, -OC(O)R", -O(CR°R").R", -NR'C(O)R?, -(CRR"),C(O}OR,
{(CR°R').INCR'R®, -C(=NR®)NR'R®, -NR'C(O)NR’R®, -NR*S(O},R* or -C(O)NR'R®, and each
hydrogen in R? is optionally substituted by one or more RE groups; J

R® is halogen, Ciqz akyl, Coqe alkemyl, Coip alkynyl, Gaae cycloalkyl, Cgqp aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -S(0)-R’, -S0NR'R®, -S(0),0R", -NO;, —
NRR®, -(CR°R"),0R", -CN, -C(O)R*, -OC(O)R’, -O(CR°R)H", -NR‘C(O)R®, -(CR°R"),C(O}OR’,
(CRPR").NCR'R®, -C(=NR*)NR’R®, -NR'C(O)NR"R’, -NR’S{0),R® or -C(O)NR*R’, each hydrogen
in R® is optionally substituted by one or more R® groups, and R® groups on adjacent atoms may
combine to form a Ceqz anyl, 5-12 membered heteroaryl, Ca.2 cycloalkyl or 3-12 membered
heteroalicyclic group;

each R*. R? R? and R is independently hydrogen, halogen, Cy.12 alkyl, Cz2 alkenyl, Ce.ie
alkynyl, Ca.qz cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or
any two of R*, R®, R® and R’ bound to the same nitrogen atom may, together with the nitrogen to
which they are bound, be 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 §; or
any two of R’, R®, R® and R’ bound to the same carbon alom may be combined to form a Cuqz
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R, R®, R® and R’ is optionally substituted by one or more R? groups;

each R is independently halogen, Ci.q2 alkyl, Caz afkenyl, Caqz alkynyl, Caqa cycloaliyl,
Cgiz aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -CN, 0-Ci1z alkyl, -O-
(CH2),Caqz cycloalkyl, -O-(CH2)iCe.i2 aryl, -O-(CHg)n(3-12 membered heteroalicyclic) or
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5 -0O-(CHz)n(5-12 membered heteroaryl); and each hydrogen in H® is optionally substituted by one or
more R'" groups;
A'is ~(CR®R™),-A? except that:
(i} when R' is substituted or unsubstituted aryl or substituted or unsubstituted
heteroaryl, A" is —(CR°R""),-A% and n is not zero; and
10 (ii) when R? is H and A" is m-chlorobenzyl, R' is not unsubstituted piperazine;
each R® and R'" is independently hydrogen, halogen, Gi.iz alkyl, Cy4z cycloalkyl, Ceaz aryl,
a-12 membered heteroalicyclic, 512 membered hetercaryl, -S(O)nR’, -SONR'R®, -S(0)0R",
NO,, -NR'R®, -(CR°R)OR’, -CN, -C{O)R’, -OC(O)R®, -NR'C(O)R’, -(CR°R"),C(O)OR?,
-(CA"R™).NCRR®, -NR*C(O)NR®R?, -NR*S(O}),R° or -C{O)NR’R’; R® and R' may combine to form
15 a Cy.2 cycloalkyl, 3-12 membered hetsroalicyclic, Ce.12 aryl or 5-12 membered heteroaryl ring; and
each hydrogen in R® and R'’ is optionally substituted by one or more R? groups;
A% is Cgyqo aryl, 5-12 membered heteroaryl, Czie cycloalkyl or 3-12 membered
heteroalicyclic, and A? is optionally substituted by one or more R? groups;
each R'! is independently halogen, Gr.1 alkyl, Cy.1» alkoxy, Ca.z cycloalkyl, Ge.12 aryl, 3-12
20 membered heteroalicyclic, 5-12 memberad heteroaryl, -O-Cy.42 alkyl, -O-(CHy),,C5.42 cycloalkyl, -O-
(CH2)Co12 aryl, -O-{(CHy)n(3-12 membered heteroalicyclic), -0-(CHa){5-12 membered heteroaryl)
or -CN, and each hydrogen in R'" Is optionally substituted by one or more groups selected from
halogen, -OH, -CN, -C1.12 alkyl which may be partialiy or fully halogenated, -O-Cy.1z alkyl which may
be partially or fully halogenated, -CO, -SO and -80;;
25 R' and R? may be combined together to form a Ce.» aryl, 512 membered heteroaryl, Ca.1z
cycloalky! or 3-12 membered heteroalicyclic group;
mis0,10r2;
nisQ, 1,2, 3or4; and
pisior2;
30 or a pharmaceutically acceptable salt, solvate or hydrate thereot.
In a particular aspect of this embodiment, the compound has formula 3a

NH; .
wherein A% is Ce.1p aryl or 5-12 membered heteroaryl optionally substituted by one or more
R? groups.
35 In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, R’ is selected fram Ce.qz aryl and 5-12 membered heteroaryl, and
each hydrogen in R is optionally substituted by one or more R? groups.
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In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the foliowing definition of R', R' is selected from
Case cycloalkyl, 3-12 membered heteroalicyclic, -O{CR°R'),R®, -C{O)R*, -C(O)OR’, -CN, -NO,
-§(0)nR?, -SONR‘R®, -GIO)NR'R®, -NR*C(O)R®, -C(=NR*)NR*R®, C.5 alkyl, C.4 alkenyl, and Cz.
alkynyl: and each hydrogen in R' is optionally substituted by one or more R® groups.

In particuiar aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, A% is substituted by at least one halogen atom.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment, R? is hydrogen, R® and R' are independently C1., alkyl, and A?is
phenyl substituted by at least one halogen atom.

In pariicular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', ®' is a furan,
thiopene, pyrrole, pyrmoline, 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 R' is
optionally substituted by one or rmaore R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', R' is a furan,
thiopene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, Isothiazole, oxadiazole, iriazole,
thiadlazole, pyran, pyridine, piperidine, dioxane, morphaline, dithiane, thiomorpholine, pyridazine,
pyrimidine, pyrazine, triazine, trithiane or phenyl group, and each hydrogen in R' is optionally
substituted by one or more R? groups. In still more particular aspects, R is not heteroalicyclic.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', R' is a fused ring
heteroaryl group, and each hydrogen in R’ is optionally suostituted by one or more R® groups.

In particular aspects of this embodiment, and in combination with any other particular
aspects of this embodiment not inconsistent with the following definition of R', R' is a -SO.NR*R’
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 ¢-MET inhibitor is & compound of formula 4
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Description

The invention relates i0 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 compoesition which contains a somatostatin and at least one
cholanic acid of the formula |

%c

cH3
CcoOH

CH3

Ho « R‘I

in which Ry = «- or 8-OH as a resorption promoter with a gallstone eliminating/preventing or size reducing
activity, adapied for administration via a transmucosal rouie.

The naturally occuring somatostatin is one of the contemplated compounds and is a tetradecapeptide
having the structure:-

Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp

* *

Cys-Ser-Thr-FPhe-Thr-Lys

This hormone is produced by the hypothalmus gland as well as other organs, e.g. the Gl 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 morg aming acid units have been
omitted and/or replaced by one or more other amino radical(s) of and/or wherein one or more functional
groups have been replaced by one or more other functional groups and/or one or more groups have been
replaced by one or several other isosteric groups. In general, the term covers all modified derivatives of a
biologically active peptide which exhibit a qualitatively similar effect to that of the unmoditied somatostatin
paptide.

Agonist analogues of somatostatin are thus useful in replacing natural somatostatin in its effect on
regulation of physiological functions.

Some of these offer improvements, 2.9. in bioavailability and duration of action. Howeves, little clinical
evidence has yet been published on non-parenteral e.q. orally effective therapeutic somatostatin composi-
tions.

Preferred known somatostating are:-

a)

* Ed

(D)Phe-Cys-Phe-(D)Trp-Lys~-Thr-Cys-Thr-ol
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(Generic name Octrectide)
b)

o *

{D)Phe-Cys-Tyr-{D)Trp-Lys-Val-Cys-ThrNH,

(described in EP 203,031 A2; Generic name Vapreotide)

c}
* *
(D)Phe-Cys-Tyr-({D)Trp-Lys-Val-Cys-TrpNH;
d)
* *
(D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH;
e)

* *

{D)Phe-Cys-FPhe-(D)Trp-Lys-Thr-Cys-ThrNH;

* *

3-(2-(Naphthyl)-(D)Ala-Cys-Tyr-{D)Trp-Lys-Val-Cys-ThrNH,

(described in EP 214.872 A2 and EP 215.171 A2; Generic name Angiopeptin)
q)

* *

(D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-f$-Nal-NH;

h)

* *

3-(2-Naphthyl)-Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-B-Nal-NH,
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* *

(D)}Phe-Cys—-p-Nal-(D)Trp-Lys-Val-Cys-Thr-NH,

whersin in each of compounds a) to i) there is a bridge between the amino acids marked with a "
Other contemplated somatostating include:-

* *

H-Cys-Phe-Phe-(D)Trp-Lys-Thr-Phe-Cys-0H
{See Vale et al., Metabolism, 27, Suppl. 1, 138 (1978)).

* *

Asn-Phe-Phe-(D)Trp-Lys-Thr-Phe-Gaba

{See European Pat. Publication No. 1295)

* *

MeAla-Tyr-(D)Trp-Lys-Val-Phe

(See Verber et al., Life Sciences, 34, 1371-1378 (1984), EP 0351.354 A2 and EP 70 021)) also known
as cyclo (N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe).

* *

NMePhe-His-(D)Trp-Lys-Val-ala

{See R.F.Nutt et al., Klin.Wochenschr. (1986) 64 {Suppl. VII)

* *

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 dervatives 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, mare preferably to a N-terminal amina group.
Such compounds and their preparation are disclosed, e.g. in WO B88/02756.
The term octrectide derivatives includes those including the moiety

* *

-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-*-[g-deoxyfructosyl-DPhe-Cys-Phe-DTrp-Lys-Thr-Cys-Thr-ol, sach having a bridge be-
tween the -Cys- moisties, preferably in acetate salt form and described in Examples 2 and 1 respectively of
the above mentioned application.

The somatostatins may exist 6.g. in free form, salt form or in the form of complexes thereof. Acid
addition salts may be formed with &.g. organic acids, polymeric acids and inorganic acids. Acid addition
salts include e.g. the hydrochloride and acetates. Complexes are 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.qg. in free base form. The ocireotide 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 somatostating 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-secrstion,
e.g. in the treatment of acromegaly, for use in the treatmant of gastrointestinal disorders, for example, in the
treatment of peptic uicers, 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 somatostatins are administered sometimes, at least for octreotide,
the formation of symptomatic gallstones has been observed. Howsver, little has been published on the
machanism of formation of these gallstones or their compositions.

The chalanic acids of the formula | described before, as well as their pharmaceutically acceptable salts,

are generally known per se. The compound having the 7a-hydroxyl group has been describad in the Merck
Index, Ninth Edition {1976}, under monograph number 2010, in which it is denoted as chenodeoxycholic
acid. The compound having the 78-hydroxyl group s 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 comhbination, medically
indicated in cholesterin gallstone dissolution treatment as described in Digestive Diseases and Sciences,
Vol. 31, No. 10,1032-1040 (19886), Die Medizinische Welt, No. 45, 1488-1495 (1987), Gut, Vol. 28, No. 10,
October 1887, A.1360. The cholanic acids are orally administered.

Based on data in "Drug Evaluations”, 6th edition, American Medical Association, Chicago, lllinois the
daily dosis for gellstone treatment is about at least 1000 mg/75 kg of body weight per day for chenodeox-
ycholic acid and 1200 - 1500 mg/75 kg of bady weight per day for urso deoxycholic acid.

According to "The Pharmacological Basis of Therapeutics”, Eighth edition, Goodman and Gilman,
Pergamon Press, the dissolution of gailstones can also be performed by administering a combination of
chenodecxycholic acid and ursodeoxychaolic acid at lower dosages, €.g. 5 mg/kg body weight/day = 375
mg/75 kg of body weight/day 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 somatostating are sasily decomposed by the indigestion juices after oral administra-
tion. Moreover, transport across the mucous membranes in the body, whether the stomach or intestines or
in the mouth, the nose or the rectum is inefficient. For this reasaon the somatostatins are parenterally
administered to humans. No other commercially available route of administration is available, despite the
well known disadvantages of paregnteral 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 wiih the specific somatostatin Sandostatin® (=
Octreotide) were treated during further octreotide administration with ursedeoxy 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 soematostating 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. &t low dosages, for an improved resotption of a somatastatin 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 mg'kg i.p.). The abdomen was opened ¢ gain access to the gastroiniestinal 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. salmoen calcitonin or insulin for an improved resorption through the mucous membrane
of the gastrointastinal tract, was injected into the gastrointestinal tract, e.g. the jgjunum. Blood samples (s.9.
1 ml} are obtained 20 minutes, and 1 and 2 hours after adminisiration from the vena cava. The blood is
centrifuged and the somatostatin cancentration in the plasma dstermined in conventional mannsr using a
radic-immunoassay method.

The relative bioavailability (AUC.Z = Area under the curve over 2 hours) is determined and expressed
in the following table, in which the AUC is expressed as ng/ml.hour and Cp.,, as ng/mil;

TABLE A
Administered 0.5 ml of NaCl (0.9 % WA/} golution AUGC? Crnax Bioavail.
containing further: median [mean [sem |mean [sem |rel. %
100 microg. of octreotide (reference) 208 226 (046 |2.23 |Db5 (100 %

100 microg. of octreotide + 5 mg of chenodeoxycholic acid | 80.78 |84.26 (21.29 (63.76 [18.48 |3921.36
100 microg. of octreotide + 5 mg of ursodeoxycholic acid 8.35 10.33|12.94 (10.76 |2.98 |405.39

100 microg. of octreotide + 5 mg of sodium taurocholate 2.91 540 (222 [4.02 |1.47 (14126

sem = standard error of the mean.

The invention thus provides a pharmaceutical compasition containing a somatostatin, its analgoues and
derivatives, and at least one cholanic acid of the formula |, mentioned before, and having, when
admimistered 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 chenodsoxycholic acid show considerably better improvement factors of about 4 and 39
respectively.

The invention thus provides the administration of the cholanic acids of formula | via the same
transmucosal, preferably oral, route as the administration of a somatostatin.

The invention preferably provides pharmaceutical compositions containing a somatostatin, especially
octreotide or its derivatives, chenodeoxycholic acid and/or ursodeoxycholic acid and/or their pharmaceuti-
cally acceptable salts.

In a further aspect the invention provides a process for the produciion of a pharmaceutical compasition
of the invention, which comprises working up the somatostatin and the resorption promoter.

The cholanic acid may be worked up in any pharmaceutically acceptable condition, e.g. as a precursor, or
as a salt, €.g. an alkaline metal salt.

The pharmaceutical composition may be produced in conventional manner, using, if desired, appro-
priate excipients for the route of administration particularly contemplated, e.g. nasal, rectal or, preferably,
oral.

Preferably the composition contains no water and is in the solid state. The invention relates particularly
to pharmaceutical compaositions 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 formuila | 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 bicavailability trials with other
formulations with a known therapeutic effect, the dose being chosen to produce in the steady state
comparable drug levels 1o 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 resorpiion promoting effect on somatostating, 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 gallsione
prophylactic effect.

The compositions of the invention in which the amount of cholanic acid is chosen such that it has a
resorption promoting and additionally a gallstone prophylactic effect are the most preferred.

The compositions of the invention open up the possibility of a more convenient method of adminisiva-
tion of sandostatin compositions.

The compositions are preferably so formulated that the therapeutic daily dose of somatastatin and the
daily dose of cholanic acid for a resorption promoting and preferably additionally a gallstone prophylactic
effect 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 |
and of a samatostatin, as a combinad 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 iliness 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, especiaily up to 250 mg of one of the cholanic acids
or of a mixture of both for a resorption promoting effsct 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 mg/day, e.g. up to
400 mg/day of each companent.

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 myg

Microcrystalline cellulose | 100 mg

Lactose 50 mg

" the acetate salt
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EXAMPLE 2:

Suppositoria for rectal application:

QOctreotide 5,8 mg" (aequivalent to 5 mg somatostatin}

anhydrous citric acid 0.78

Triscdium citrate-hydrate 0.50

Mannitol 48.651

Chenodeoxycholic acid 150.0

Suppositorium base A* 1300.0

1500.0 mg

* the acetate salt

~ Witepsol ® H.12, linear (CG1p—-18) fatty acid glyceride, Melting range 32-33.5°,

solidification range 29-33* C Obtainable from Dynamit Nobel, Germany.
EXAMPLE 3:

Solutions for nasal application:
Octrectide 23mg
Sodium citrate - dihydrate 10.00 mg
Citric acid - monohydrate 10.00 mg
Chenodeoxycholic acid 25,00 mg
Ethylenediaminetetracetic acid disodium salt 1.0 mg
Benzalkonium chloride 0.2 mg
48.5 mg

The powder is sprayed in a quantity of about 6 mg per nestril. When administered 4 times daily, the
dose of octrectide is sufficient for therapeutic purposes.

Instead of octreotide other somatostatins can be jormulated. 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 |

H¢
3
cHa
COOH I
CH3
HO o R,1
wherein Ri = - or 8-OH. as a resorption promoter with a gallstone eliminating/preventing or size

reducing activity, adapted for administration via a transmucosal route.
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2. A composition according to claim 1, having, when administered fo the jejunum of a rat, a relative
somatostatin  bicavailability of at least 400 %, compared with the same compaositions without the
resorption promoter.

3. A composition according to claim 2, in which the cholanic acid of formula | is ursodeoxycholic acid.

4. A composition according to claim 2, in which the cholanic acid of formula | is chenodeoxycholic acid.

5. A composition according to any one of claims 1 o 4, in which the somatostatin is octreotide.

6. A composition according to any ong of claims 1 10 § for nasal, rectal or oral administration.

T. A composition according fo any one of claims 1 to 6, containing up to 35 mg of a somalostatin per
dosage unit.

8. A composition according to any one of claims 1 to 7 containing from 1 to 10 mg of octreotide per
dosage unit.

9. 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.

10. A composition according to any one of claims 1 t0 9 in solid state.

11. A process for the production of a pharmaceutical composition of any one of claims 1 to 10 which
comprises working up the somatostatin and the resorption promotar.

12. A package containing unit dosages of a cholanic acid of formula 1 given in claim 1 and of a
somatostatin, as a combined preparation for simultaneous, separate or sequential use via the same
transmucosal route in a therapy for which the somatostatin is indicated.

13. A package according to claims 12, for oral application of the unit dosages.

Patentanspriiche

1. Pharmazeutische Komposition die ¢in Somatostatin und als ResorptionsiGrderer mit gallensteineliminie-
render, - verhindernder oder-verkleinernder Wirkung mindestens eine Cholansiure der Formel |

H,C
3
COOHR
I
Ho -« 4
enthilt
worin Ry = o - oder 8 - OH, zur Applikation Uber den transmukosalen Weg ausgestaltet.

2. Komposition gemadss Anspruch 1 welche eine relative SomatostatinbioverfUgbarkeit von mindestens
400% gegenuber der gleichen Komposition ohne ResorptionsiSrderer aufweist, wenn sie ins Jejunum
einer Ratte gebracht wird.

3. Kompaosition geméss Anspruch 2, mit Ursodeoxycholsfure als Cholansdure der Formel 1.
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Komposition gemiss Anspruch 2, mit Chenodeoxycholsdure als Cholansdure der Formel 1.
Komposition germiss einem der Anspriiche 1 bis 4 mit Octreotid als Somatostatin.
Komposition gemiss einem der Ansprliche 1 bis 5 zur nasalen, rektalen oder oralen Applikation.

Komposition gemass sinemn der Ansprliche 1 bis 6 mit bis 35 mg sines Somatostating per Dosierungs-
einheit,

Komposition gemiss einem der Anspriche 1 bis 7 mit 1 bis 10 mg Octreotid pro Dasierungseinheit.

Komposition gemiss einem det Anspriche 1 bis 8 mit 5 bis 500 mg der Chalansdureverbindung pro
Dosierungseinheit.

Komposition gem#ss einem der Anspriiche 1 bis 9 in festemn Zustand.

Verfahren zur Herstellung einer pharmazeutischen Kompasition gemiss einem der Anspriche 1 bis 10,
dadurch gekennzeichnet, dass man darin das Somaiostatin und den Resarptionsférderer verarbeitst.

Verpackung mit Dosierungseinheiten einer Cholansidure der Formel 1 und eines Somatostatins als
Kombinationspréparat ilir den gleichzeitigen separaten oder nachfolgenden Einsatz iber den gleichen
transmukosalen Applikationsweg in einer Therapie flr welche das Somatostatin vorgesehen ist.

13. Verpackung geméss Anspruch 12, zur oralen Applikation der Dosierungseinheiten.

Revendications

1.

Une compasition pharmaceutique, contenant une somatostatine et au moins un acide cholanique de
formule 1

HO -

dans laguelle Ry = «- or §-OH, comme promoteur de résorption ayant une activité permettant
déliminar les calculs biliaires, d'smpécher la formation des calculs biligires ou de réduire la dimension
des calculs bilizires, et adaptée pour 'administration & travers les mugqueuses.

Une compaosition selon la revendication 1 ayant, aprés administration au jejunum d'un rat, une
biodisponibilité relative de somatostatine d’au moins 400%, par rapport & la méme compasition
exempte de promoteur de résarption.

Une compasition selon la revendication 2, dans laquelle I'acide cholanique de formule | est I' acide
ursodésoxycholique.

Une composition selon la revendication 2, dans laquelle I' acide cholanique de formule | est ['acide
chénodésoxycholiqus.

10
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Une composition selon 'une quelconque des revendications 1 & 4, dans laguelle la somatostatine est
l"octréotide.

Une composition selon I'une quelcongque des revendications 1 2 5, pour I'adminisiration nasale, rectale
ou orale.

Une compesition gelon l'une guelcenque des revendications 1 3 8, contenant jusqu'a 35 mg de
somatestatine par dose unitaire.

Une composition selon I'une quelconque des revendications 1 & 7, contenant de 1 & 10 mg d'octréotide
par dose unitaire.

Une composition selon I'une quelconque des revendications 1 & 8, contenant de 5 &4 500 mg d'acide
cholanique par dose unitaire.

Une composition selon I'une quelconque des revendications 1 & 8, sous forme solide.

Un procéde de préparation d'une composition pharmaceulique selon I'une quelconque des revendica-
tions 1 & 10, qui comprend le traitement de la somatostatine et du promoteur de résorption.

Un emballage contenant des doses unitaires d'un acide cholanique de formule | spécifié 2 la
revendication 1 et d'une somatostatine, comme préparation combinée pour I'administration simultanée,
séparée ou séquentielle & travers les muqueuses dans une thérapie pour laquelle la somatostatine est
indiquée.

. Un emballage selon la revendication 12, pour I'administration par voie orale de doses unitaires.
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ANTINEOPLASTIC COMBINATIONS

This invention relates to the use of combinations of an MTOR inhibitor (e.g
rapamycin  4Z2-ester with  3-hydroxy-2-(hydroxymethyl)-2-methylpropionic  acid
(CCI-779)) and an antineoplastic alkylating agent in the treatment of neoplasms, to
the use of an mTOR inhibitor and an antineoplastic alkylating agent in the preparation
of a medicament for the treatment of a neoplasm, fo a product comprising an mTOR
inhibitor and an antineoplastic alkylating agent as a combined preparation for
simultaneous, separate or sequential use in the treatment of a neoplasm, and to
pharmaceutical compositions comprising an mTOR inhibitor, an antineopiastic
alkylating agent and a pharmaceutically acceptable carrier.

BACKGROUND OF THE INVENTION

Rapamycin is a macrocyclic friene antibiotic produced by Streptomyces
hvgroscopicus, which was found to have antifungal activity, particularly against
Candida albicans, both in vitro and in vive [C. Vezina et al., J. Antibiot. 28, 721 (1975);
S.N. Sehgal et al,, J. Antibiot. 28, 727 (1975); H. A. Baker &t al., J. Antibiot. 31, 539
{1978); U.S. Patent 3,929,992; and U.8. Patent 3,993,749]. Additionally, rapamycin
atone (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 transpiant rejection [FASEB 3, 3411 (1989); FASEB 3, 5256 (1989); R. Y.
Calne et al,, Lancet 1183 (1978); and U.S. Patent 5,100,892]. R. Martel et al. [Can. J.
Physiol. Pharmacol. 35, 48 (1977)] disclosed that rapamycin is effective in the
experimental allergic encephalomyelitis model, a model for multiple sclerosis; in the
adjuvant arthritis model, a medel for rheumatoid arthritis; and effectively inhibited the
formation of IgE-like antibodies.

Rapamycin is also useful in preventing or ftreating systemic Ilupus
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.8. Patent 5,286,730], bowel disorders [U.S. Patent
5,286,731], smooth muscle cell proliferation and intimal thickening following vascular

-1 -
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injury [U.S. Patents 5,288,711 and 5,516,781], adult T-cell leukemia/lymphoma
[European Patent Application 525,960 A1], ocular inflammation [U.S. Patent
5,387 ,589], malignant carcinomas [U.S. Patent 5,206,018], cardiac inflammatory
disease [U.S. Patent 5,496,832], and anemia [U.S. Patent 5,561,138].

Rapamycin 42-ester with 3-hydroxy-2-{hydroxymethyl)-2-methyipropicnic 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 CCI-779, are disclosed in U.S. Patent
5,362,718.

CCI-779 exhibits cylostatic, as opposed to cytoloxic properties, and may delay
the time to progression of tumors or time to tumor recurrence. CCI-779 is considered
to have a mechanism of action that is similar to that of sirolimus. CCI-779 binds to
and forms a complex with the cytoplasmic protein FKBP, which inhibits an enzyme,
mTOR (mammalian target of rapamycin, also known as FKBP12-rapamycin
associated protein [FRAP]). Inhibition of mTOR's kinase activity inhibits a variety of
signal transduction pathways, including cytokine-stimulated cell proliferation,
translation of mRNAs for several key proteins that regulate the 1 phase of the cell
cycle, and IL-2-induced transcription, leading to inhibition of progression of the cell
cycle from a1 to S. The mechanism of action of CCI-779 that results in the Gl S
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 vive studies in nude mice have demonstrated that CCI-779 has activity
against human tumor xenografts of diverse histological types. Gliomas were
particularly sensitive to CCI-779 and the compound was active in an orthotopic glioma
model in nude mice. Growth factor (platelet-derived)}-induced stimulation of a human
glioblastoma cell line in vitro was markedly suppressed by CCI-779. The growth of
several human pancreatic tumors in nude mice as well as one of twe breast cancer
lines studied in vivo also was inhibited by CCI-779.
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DESCRIPTION OF THE INVENTION

This invention provides the use of combinations of an mTOR inhibitor and an
antineoplastic alkylating agent as antineoplastic combination chemotherapy. In
particular, these combinations are useful in the treatment of renal cancer, soft tissue
cancer, breast cancer, 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 alkylating agent for use as antineoplastic combination
chemotherapy, in which the dosage of either the mTOR inhibitor or the antineoplastic
alkylating agent or both are used in subtherapeutically effective dosages.

In another aspedt, the invention provides the use of combinations of an mTOR
inhibitor and an antineoplastic alkylating agent in the preparation of a medicament for
the treatment of & neoplasm. [n a further aspect, the invention provides a product
comprising an mTOR inhibitor and an antineoplastic alkylating agent as a combined
preparation for simultaneous, separate or sequential use in the trealment of a
neoplasm in a mammal. (n a still further aspect, the invention provides a
pharmaceutical composition comprising an mTOR inhibitor, an antinsoplastic
alkylating agent and a phamaceutically 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 alkylating agent with the
purpose of inhibiting growth of the neoplasm in such mammal, eradication of the
neoplasm, or palliation of the mammal.

As used in 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 ane or both of the components of the
combination which will form an effective amount of the combination within the body.

mTOR is the mammalian target of rapamycin, also known as FKBP12-
rapamycin associated protein [FRAP]. Inhibition of mTOR'’s kinase activity inhibits a
variety of signal fransduction 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-Z-induced transcription, leading to inhibition of progression of the cell
cycle from G11io 3.

mTOR regulates the activity of at least two proteins involved in the translation
of specific cell cycle regulatory proteins (Burnett, P.E., PNAS 95; 1432 (1998) and
Isofani, S., J. Biol. Chem. 274: 33493 (1999)). One of these proteins p70s6 kinase is
phosphorylated by mTOR on serine 389 as well as threonine 412. This
phosphorylation can be observed in growth factor treated cells by Western blotting of
whole cell extracts of these cells with antibody specific for the phosphoserine 389
residue.

As used in accordance with this invention, an "mTOR inhibitor" means a
compound or ligand which inhibits ceil replication by blocking progression of the cell
cycle from G1 1o 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 lysates from cells
stimulated by a growth factor {(eg. IGF1) in culture in the presence of an mTOR
inhibitor should fait to show a band on an acrylamide gel capable of being labeled with
an antibody specific for serine 389 of p70s6K.

Materials:

NUPAGE LDS Sample Buffer (Novex Cat # NP0007)
NUPAGE Sample Reducing Agenti (Novex Cat # NP0004)
NUPAGE 4-12% Bis-Tris Gel (Novex Cat # NP0321)
NUPAGE MOFPS 3DS 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-p70 S6 Kinase (Thr388)  (Cell Signaling Cat #9205)
Secondary antibody: Goat anti-rabbit IgG-HRP conjugate (Santa Cruz Cat #sc-2004)
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Methods:
A. Preparation of Cell Lysates

10

15

20

25

30

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 celis have completely attached, they were
either serum-starved.  Treatment with mTOR inhibitors ranged from 2 to 16
hours. After drug treaiment, the cells were rinsed once with PBS (phosphate
buffered saiine without Mg++ and Ca++} and then lysed in 150-200 pl NuPAGE
LDS sample buffer per well. The lysates were briefly sonicated and then
centrifuged for 15 minutes at 14000 rpm. Lysates were stored at minus -80°C until

use.

The test procedure can also be run by incubating the cells in growth medium
overnight after they have completely attached. The results under both sets of
conditicns should be the same for an mTOR inhibitor.

. Westem Blot Analysis

1) Prepare total protein samples by placing 22.5 ul of lysate per tube and then
add 2.5 ul NuPAGE sample reducing agent. Heat samples at 70% for 10

minutes. Electrophoresed using NUPAGE gels and NUPAGE SDS buffers.

2} Transfer the gel to a nifrocellulose 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).

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

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

4) Blots are rinsed 3x for 10 minutes each with washing buffer, and incubated
with secondary antibody (1:2000) in blocking buffer for 1 hour at room
temperature.

5) After the secondary antibody binding, blots are washed 3x for 10 minutes
each with washing buffer, and 2x for 1 minute each with Tris-buffered saline,
followed by chemiluminescent (ECL) detection and then exposed to
chemiluminescence films.
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As used in accordance with this invention, the term "a rapamycin” defines a
class of immunosuppressive compounds which contain the basic rapamycin nucleus
{shown below). The rapamycins of this invention include compounds which may be
chemically or biologically modified as derivatives of the rapamycin nucleus, while still
retaining immunosuppressive properties.  Accordingly, the term "a rapamycin"
includes esters, ethers, oximes, hydrazenes, and hydroxylamines of rapamycin, as
well as rapamycins in which functional groups on the rapamycin nucieus have been
modified, for example through reducfion or oxidation. The term "a rapamycin” also
includes pharmaceutically acceptable salis of rapamycins, which are capable of

forming such salts, either by virtue of containing an acidic or basic moiety.

OH
d “OMe

RAPAMYCIN

It is preferred that the esters and ethers of rapamycin are of the hydroxyl
groups at the 42- and/or 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-hydroxyl group) and of 27-ketone of the rapamycin
nucleus.

Preferred 42- andfor 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); amincesters (U.S. Patent
5,130,307); acetals (U.5. Patent 5,561,413); aminodiesters (U.5. 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 5,233,038); Q-aryl, -alkyl, -alkenyl, and -alkynyl ethers (.S,
Patent 5,258,389); carbonate esters (U.S. Patent 5,260,300); arylcarbonyl and
alkoxycarbonyl carbamates (U.S. Patent 5,262,423); carbamates (U.S. Patent
5,302,584); hydroxyesters (U.S. Patent 5,362,718); hindered esters (U.S, Patent
5,385,908); heterocyclic esters (U.S. Patent 5,385,909); gem-disubstituted esters
{U.5. Patent 5,385,910); aming alkanoic esters (U.S. Palent 5,389,639);
phosphorylcarbamate esters (U.S. Patent 5,391,730); carbamate esters (U.S. Patent
5,411,967); carbamate esters (U.S. Patent 5,434,260); amidino carbamate esters
(U.S. Patent 5,463,048), carbamate esters {(U.S. Patent 5,480,988); carbamate esters
(U.S. Palent 5,480,289); carbamate esters (U.S. Palent 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 disclosec in U.S. Patent
5,256,790, which is hereby incorporated by reference, The preparation of these esters
and ethers are disclosed in the patents listed above.

Preferred oximes, hydrazones, and hydroxylamines of rapamycin are
disclosed in U.S. Patents 5,373,014, 5,378,836, 5,023,264, and 5,563,145, which are
hereby incorporated by reference. The preparation of these oximes, hydrazones, and
hydroxylamines are disclosed in the above listed patents. The preparation of 42-
oxorapamycin is disclosed in 5,023,263, which is hereby incorporated by reference.

Particularly preferred rapamycins include rapamycin [U.S. Patent 3,929,992],
CCI-779 [rapamycin 42-ester with 3-hydroxy-2-(hydroxymethyl}-2-methylpropionic
acid; U.S. Patent 5,362 718], and 42-O-(2-hydroxy)ethyl rapamycin [U.S. Patent
5,665,7721.
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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. Salis 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 meiety.

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 42-0O-(2-hydroxy)ethyl 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-779 is used as an antineoplastic agent,
it is projected that initial i.v. infusion dosages will be between about 0.1 and 100
mg/m? when administered on a daily dosage regimen (daily for 5 days, every 2-3
weeks), and between about 0.1 and 1000 mg/m? when administered on a once
weekly dosage regimen. Oral or infravenous infusion are the preferred routes of
administration, with intravencus being mare preferred.

As used in accordance with this invention, the term “antineoplastic alkylating
agent" means a substance which reacts with (or “alkylates”) many electron-rich atoms
in cells to form covalent 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 kifunctional and
react with an atom on each of the two strands of DNA 1o produce a “cross-link” that
covalently links the two strands of the DNA double helix. Unless repaired, this lesion
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will prevent the cell from replicating effectively. The lethality of the monofunctional
alkylating agents resulls from the recognition of the DNA lesion by the cell and the
response of the cell to that lesion. (Colvin OM. Antitumor Alkylating Agents. In
Cancer Principles & Practice of Oncology 6™ Edition. ed. DeVita VT, Hellman S,
Rosenberg SA. Lippincott Williams & Wilkins. Philadelphia 2001. p. 363.)

Antineoplastic alkylating agents are roughly classified, according to their
structure or reaclive moiety, into several categories which include nitrogen mustards,
such as mustargen, cyclophosphamide, ifosfamide, melphalan, and chlorambucil;
azidines and epoxides, such as thiotepa, mitomycin C, dianhydrogalactitol, and
dibromodulcitol; alkyl sulfonates, such as busuifan; nitrosoureas, such as
bischloroethylnitrogsourea (BCNU), cyclohexyl-chloroethylnitrosourea (GCNU), and
methylcyclohexylchloroethylnitrosourea (MeCCNLU); hydrazine and triazine derivatives,
such as procarbazine, dacarbazine, and temozolomide; and platinum compounds.
Platinum compounds are platinum containing agents that react preferentially at the N7
position of guanine and adenine residues to form a variety of monofunctional and
bifunctional adducts. (Johnson SW, Stevenson JP, O'Dwyer PJ. Cisplatin and Its
Analogues. in Cancer Principles & Practice of Oncology 6™ Edition. ed. DeVita VT,
Hellman 8, Rosenberg SA. Lippincott Williams & Wilkins. Phitadelphia 2001. p.
378.) These compounds inciude cisplatin, carboplatin, platinum IV compounds, and
muitinuclear platinum complexes.

The following are representative examples of antineoplastic alkylating agents
of this invention.

Meclorethamine is commerciaily available as an injectable (MUSTARGEN).

Cyclophosphamide is  commercially available as an injectable
{cyclophosphamide, lyophilized CYTOXAN, or NEOSAR) and in oral tablets
(cyclophosphamide or CYTOXAN).

Ifosfamide 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
fablets (MYLERAN).
Lomustine {CCNU} is commercially available in oral capsules (CEENU).
Carmustine (BCNU) is commercially available as an intracranial implant
5 (GLIADEL} and as an injeciable (BICNU).
Procarbazine is commercially available in oral capsules (MATULANE).
Temozolomide is commercially available in oral capsules (TEMODAR).
Cisplatin is commercially availabie as an injectable (cisplatin, PLATINOL, or
PLATINOL-AQ).
10 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

Drug Dosage Regimen
Mustargen 0.4 mg/kg each course given as a singe dose or in
divided doses of 0.1 to 0.2 mg/kg/day.
Cyclophosphamide 40-50 mgfkg i.v. in divided doses over a pericd of 2-5 days
10-15 mg/kg i.v. every 7-10 days
3-5 mgikg f.v. twice weekly
1-5 mg/kq oral daily
lfosfamide 12gm2iv. daily for 5 consecutive days; 7repeated

every 3 weegks or after recovery from
hematologic toxicity.

Melphalan 6 mg orzally daily for 2-3 weeks followed by 4 weeks
rest, then 2 mg daily maintenance dosage
10 mg orally daily for 7-10 days followed by 2 mg daily

maintenance after white blood cell count
has recovered.

0.15 mg/kg orally daity for 7 days, followed by a rest period
of at least 14 days, then 0.005 mg/kg
daily maintenance.

16 mg/m? iy, single infusion over 15-20 minutes every
2 weeks for 4 doses, followed by a rest
pericd, then administered at 4 week
intervals for maintenance.

Chlorambucil 0.1-0.2 mg/kg orally | daily for 3-6 weeks

Thictepa 0.3-0.4 mg/kg Lv. every 1-4 weeks

Mitomycin 20 mgz’r‘n2 iv. avery 6-8 weeks

Busulfan 1.8 mg;’m2 arally daily

Lomustine 130 mg/m? arally every 6 weeks
-10-
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Drug Dosage Regimen
Carmustine 150-200 mg/mz iv. every 6 weaks
Procarkazine 2-4 mg/kg orally daily for first week, then 4-6 mg/kg untii
maximum response s achieved
1-2 mg/kg orally maineniance

Temozolomide 150 mg/m2 orally once daily for 5 days per Z28-day

treatment cycle

Cisplatin 20 mg/im? iv. daily for 5 days per cycle
75-100 mg/mz i.v. once every 4 week cycle
Carboplatin 360 mg/m2 iv. 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; CCl-
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 wvifro and in vivo standard phammacological test procedures using
combinations of CCI-779 plus cisplatin; CCI-779 plus cyclophosphamide; and CCI-779
plus BCNU as representative combinations of this invention. The following briefly
describes the procedures used and the results cbtained.

Human rhabdomyosarcoma lines Rh30 and Rh1 and the human glioblastoma
line SJ-GBM2 were used for in vifro combination studies with CCI-779 and alkylatling
agenis. In vivo studies used a human neuroblastoma (NB1643) and hurman 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 2.5x10% cellsiwell respectively. After a 24 hour incubation period, drugs were
added in either 10%FBS+RPMI 1640 for Rh30 and Rh1 or 15%FBS+DME for SJ-G2.
Afler seven days exposure to drug containing media, the nuclel were released by
treating the cells with a hypotonic solution followed by a detergent. The nuclei were
then counted with a Coulter Counter. The results of the experiments were graphed
and the ICsq (drug conceniration producing 50% inhibition of growth) for each drug

was determined by extrapolation. Because the IC50s varied slightly from experiment
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to experiment, two values that brackefed the IC50 of each drug were used in the
inferaction 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 I1Csq concentrations of CCI-779 was mixed in a 1:1

ratio with each of three approximated |Csqs of cisplatin, BCNU, and melphanan. This
resulted in nine 1:1 combinations of drugs in each experiment plus three ICsq

concentrations for CCI-77% and the other drug. This protocol usually resulted in at
least one combination for each drug containing an ICs, value. The 1:1 combination of

IC5o concentrations for CCI-779 and each chemotherapy drug was then used fo

calculate additivity, synergism, or antagonism using Berenbaum's formula:
X Xs50+y/Y50,=1,<1,>1.  If the three concentrations of CCI-779 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 ICs fell between the appropriate
ICs of drugs tested singly. If they did, the effect was considered additive.

The results obfained in the in vitro standard phamacological test procedure
showed when tested against Rh30 tumor line, the combination of CCI-779 plus
cisplatin was synergistic; the combination was greater than additive but did not reach
levels of being mathematically synergystic against the Rh1 tumor cell line, and was
additive against the 8J-G2 tumor cell line. A combination of CCI-779 pius 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 Rh30 cell iine, and
additive against the Rh1 celf line. The combination of CCI-772 plus melphanan was
additive against each of the cell lines.

Female CBA/CaJ mice (Jackson Laboratories, Bar Harbor, ME}, 4 weeks of
age, were immune-deprived by thymectomy, followed 3 weeks later by whole-body
irradiation (1200 ¢Gy) using a 137Cs source. Mice received 3 x 106 nucleated bone
marrow cells within 6-8 h of irradiation. Tumor pieces of approximately 3 mm? were
implanted in the space of the dorsal lateral flanks of the mice to initiate tumor growth.
Tumeor-bearing mice were randomized infe groups of seven prior to initiating therapy.
Mice bearing fumors each received drug when tumors were approximately 0.20-1 cm
in diameter. Tumor size was determined at 7-day infervals using digital Vernier

calipers interfaced with a computer. Tumor volumes were calculated assuming tumors
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to be spherical using ihe formula [(/6) x g3 ], where d is the mean diameter. CClI-
779 was given on a schedule of 5 consecutive days for 2 weeks with this cycle
repeated every 21 days for 3 cydes. This resulted in CCI-779 being given on days 1-
5, 8-12 (cycle 1); 21-25, 28-32 (cycle 2); and 42-46, 49-53 (cycle 3). The schedule of
the other chemotherapy drug for each study was as follows:

Cyclophosphamide on days 1 and 8 every 21 days for 3 cycles

The combination of CCI-779 and cyclophosphamide was evaluated using a
human rhabdosarcoma (Rh18) using the mouse xenograft test procedure described
above. In this test procedure, the effect of CCI-779 with cyclophosphamide (44
mg/kg) was additive. \When combined as suboptimum dosages, CCI-779 plus
cyclophosphamide was equivalent to cyclephosphamide 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. Meore 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
combhinations 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 subtherapeufically effective dosages, thereby
lessening toxicity associated with the individual chemotherapeutic agent.

in providing chemotherapy, multiple agents having different meodalities of
action are typically used as part of a chemotherapy "cocktail.” It is anticipated that the
combinations of this invention will be used as part of a chemotherapy cocktail that
may contain one or more additional antineoplastic agents depending on the nature of
the neoplasia to be treated. For example, this invention also covers the use of the
mTOR inhibitor/alkylating agent combination used in conjunction with other
chemotherapeutic agents, such as antimetabolites (i.e., 5-fluorouracil, floxuradine,
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thioguanine, cytarabine, fludarabine, 6-mercaptopurine, methotrexate, gemcitabine,
capecitabine, pentostatin, trimetrexate, or cladribine); hormonal agents {i.e.,
estramustine, tamoxifen, foremifene, anastrozole, or letrozole); aniibiotics (i.e.,
plicamycin, bleomycin, mitoxantrone, idarubicin, dactinomycin, mitomycin, or
daunorubicin}; immunomeodulators {i.e., interferons, 1L-2, or BCG); antimitotic agenis
(i.e., vinblastine, vincristine, teniposide, cor vinorelbine); topoisomerase inhibitors (i.e.,
topotecan, irinotecan, stoposide, or doxorubicin); and other agents (i.e., hydroxyurea,
trastuzumab, altrefamine, 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 ragimen, 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 adminisiered 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 alkylating agent
combinations, it is projected that the initial i.v. infusion dosage of the mMTOR inhibitor
will be between about 0.1 and 100 mg/m2, with between about 2.5 and 70 mg/m?
being preferred. It is also preferred that the mTOR inhbitor be administered hy 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 compenent used, and
will be based initially on physician experience with the agents chosen. After cne or
more treatment cycles, the dosages can be adjusted upwards or downwards
depending on the resulis obtained and the side effects cbserved.

For commercially available alkylating agents, the existing dosage form can be
used, with the dosages divided as need be. Alternatively, such agents or alkylating
agents that are not commercially available can be formulated according to standard
pharmaceutical practice. Oral formulations containing the active compounds of this
invention may comprise any conventionally used oral forms, including tablets,
capsules, buccal forms, troches, lozenges and oral liquids, suspensions or solutions.
Capsules may contain mixtures of the active compound(s) with inert fillers and/or
diluents such as the pharmaceutically acceptable starches (e.g. corn, potato or
tapioca starch), sugars, artificial sweetening agents, powdered celluloses, such as
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 phamrmaceutically acceptable diluents, binding agents,
lubricants, disintegrants, surface modifying agents (including surfactants), suspending
or stabilizing agents, including, but net 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 carbeonate, 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 anlonic surface modifying agents. Representaiive examples of surface modifying
agents include, but are not limited to, poloxamer 188, benzalkonium chloride, calcium
stearate, cetostearyl alcohel, cetomacrogol emulsifying wax, sorbitan esters, collgidal
silicon dioxide, phosphates, sodium dodecylsulfate, magnesium aluminum silicate,
and triethanolamine. Oral formulations herein may utilize standard delay or time
release formulations to alter the absorption of the active compound(s). The oral
formulation may also consist of administering the active ingredient in water or a fruit
juice, containing appropriate solubilizers or emulsifiers as needed.
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In some cases it may be desirable to administer the compounds directly to the
airways in the form of an aerosol.

The compounds may also be adminisiered paranterally 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 ciis. Under ordinary
conditions of storage and use, these preparation contain a preservative to prevent the
growth of microarganisms.

The pharmaceutical forms suitable for injectable use include sterile agueous
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 liguid polyethylene glycol}, suitable mixtures
thereof, and vegetable ails.

For the purposes of this disclosure, transdermal administrations are
understood fo include all adminisirations across the surface of the body and the inner
linings of bodily passages including epithelial and mucosal tissues. Such
administrations may be carried out using the present compounds, or pharmaceutically
acceptable salts thereof, in lotions, creams, foams, patches, suspensions, solutions,
and suppositories (rectal and vaginal).

Transdermal administration may be accomplished through the use of a
transdermal patch containing the active compound and a carrier that is inert to the
active compound, is non toxic to the skin, and allows delivery of the agent for systemic
absorption into the blood stream via the skin. The carrier may take any number of
forms such as creams and ocintments, pastes, gels, and occlusive devices. The
creams and ointments may be viscous liguid or semisolid emulsions of either the cil-
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 fraditional 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 glycois of
varicus 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.

2. The method according to Claim 1, wherein the neoplasm is renal cancer.

3. The method according to Claim 1, wherein the neoplasm is soft tissue

sarcoma.

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

cancer,

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

neurcendocrine tumar 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 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

cancer.
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12.  The method according to Claim 1, wherein the neoplasm is pancreatic
cancer.

13. The method according to Claim 1, wherein the neoplasm is lymphoma.

14.  The method according to Claim 1, wherein the neoplasm is melancma.

16.  The method according to Claim 1, wherein the neoplasm is small cell

lung cancer.

16. The method according to Claim 1, wherein the neoplasm is ovarian
cancer.

17.  The method according to Claim 1, wherein the neoplasm is colon cancer.

18. The methed according to Claim 1, wherein the neoplasm is esophageal
cancer.

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

cancer.

20.  The method according to Claim 1, wherein the neoplasm is leukemia.

21.  The method according to Claim 1, wherein the neoplasm is colorectal
cancer.

22.  The method according to Ciaim 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
meclorethamine, cyclophosphamide, ifosfamide, melphalan, chlorambucil, thiotepa,
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mitomycin, busulfan, lomustine, carmustine, procarbazine, temozolomide, cisplatin,
and carboplatin.

24. A methcd of treating a neoplasm in a mammatl in need thereof, which
comprises providing to said mammal an effective amount of a combination comprising
an mTOR inhibitor and an antinecplastic alkylating agent, wherein either the mTOR

inhibitor, the alkylating agent, or both are provided in subtherapeutically effective

amounts.

25,  The method according to Claim 24 in which the mTOR inhibitor is
provided in a subtherapeutically effective amount.

26. The method according to Claim 24 in which the alkylating agent is
provided in a subtherapeutically effective amount.

27. The method according to Claim 24 in which both the mTOR inhibitor and
the alkylating agent are provided in subtherapeutically effective amounts.

28.  The method according to any one of Claims 1 ta 27, wherein the mTOR
inhibitor is a rapamycin.

29.  The method according to Claim 28, wherein the rapamycin is rapamycin.

30. The method according to Claim 28, wherein the rapamycin is 42-0-(2-
hydroxy)ethyl rapamycin.

31.  The method according to Claim 28 wherein the rapamycin is CCI-779.

32.  An antineoplasiic 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)ethyl rapamycin.

36. The combination according to Claim 33 wherein the rapamycin is CCI-779.

37. The use of an mTOR inhibitor and an antineoplastic alkylating agent in
the preparation of a medicament for the treatrent of a neoplasm.

38. Use according to Claim 37 wherein the neoplasm is renal cancer, soft
tissue sarcoma, breast cancer, neuroendocrine tumor of the lung, cervical cancer,
uterine cancer, a head and neck cancer, glioma, non-small cell lung cancer, prostate
cancer, pancreatic cancer, lymphoma, melanoma, small cell lung cancer, ovarian
cancer, colon cancer, esophageal cancer, gastric cancer, leukemia, colorectal cancer
or untknown primary cancer.

39. Use according to Claim 37 or 38, wherein the antineoplastic alkylating
agent is selected from the group consisting of meclorethamine, cyclophosphamide,
ifosfamide, melphalan, chlorambucil, thiotepa, mitomycin, busulfan, lomustine,
carmustine, procarbazine, temozolomide, cisplatin, and carboplatin.

40. Use according to any one of Claims 37 to 39 wherein either the mTOR
inhibitor, the alkylating agent, or both are provided in subtherapeutically effective

amounts.

41.  Use according io 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 rmpamycin.
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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 antinecplastic alkylating
5 agent as a combined preparation for simultaneous, separate or sequential use in the
freatment of a neoplasm in a mammal.

46. A product according {o Claim 45 wherein the mTOR inhibitor js CCI-779.

10 47. A pharmaceutical composition comprising an mTOR inhibitor, an

antineoplastic alkylating agent and a pharmaceutically acceptable carrier.

48. A pharmaceutical composition according to Claim 47 wherein the mTOR
inhibitor is CCI-779.
15
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Respectiully submitted,

Novartis Pharmaceuticals Corp. /%W%ﬁ%

Patents Pharma Greggly &. Houdhion
One Health Plaza, Building 104 Attorney for Applicants
East Hanover, NJ 07938-1080 Reg. No. 47,666

(862) 778-2614

Date:
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Amendments to the Claims:

This listing of claims wili replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

Claim 1. {Original): A method for treating endocrine tumors, comprising administering to a
subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

Claim 2. (Original) A method for inhibiting growth of endocrine tumors, comprising
administering to a subject in need thereof a therapeutical effective amount of an mTOR
inhibitor.

Claim 3. (Original) A method for inhibiting or controlling endocrine tumors, comprising
administering to a subject in need thereof a therapeutically effective amount of an mTOR
inhibitor.

Claim 4. (Original) A method for inducing endocrine tumor regression, comprising
administering to a subject in need thereof a therapeutically effective amount of an mTOR
inhibitor.

Claim 5. (Original) A method for treating endocrine tumor invasiveness or symptoms
associated with such tumor growth, comprising administering to a subject in need thereof a
therapeutically effective amount of an mTOR inhibitor.

Claim 6. (Original) A method for preventing melastatic 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.

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 mMTOR inhibitor.

Claim 8. (Currently Amended) A method according to any-ens-ofclaims1ie 7claim 1,
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 mTOR inhibitor for the manufacture of a
medicament for use in a method according to amy-one-ofclaims1-to-OBclaim 1.

Claim 11. (Currently Amended) A method according to any-ope-otclairme1to8claim 1, of
the-uso-according-to-claim-10, wherein an mTOR inhibitor is selected from rapamycin or a

rapamycin derivative,

Claim 12. (Original} A method accarding te claim 10, whersin an mTOR inihibitor is 40-O-(2-
hydroxyethyl)-rapamycin.
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Abstract

A method for treating endocrine tumors by administration of an mTOR inhibitor, optignally in
combination with another drug.
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CASE 34678-US-PCT

IN THE UNITED STATES PATENT AND TRADEMARK OQOFFICE

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

Sir:

Prior to the examination of the above-referenced patent application, please enter the

following preliminary amendments.

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

Amendments to the 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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Case 34678-US-PCT

Assistant Commissioner for Patents
Washington, D.C. 20231

Attn: Licensing and Review

PETITION FOR RETROACTIVE LICENSE (37 CFR 5.25)

Sir:

It is respectfully requested that this petition for a retroactive license for foreign filing

attached hereto be granted under the provisions of 37 CFR 5.25.

Attached is a copy of United Kingdom Patent Application Nos. 0523658.3, 0601082.1,
0602747.8, 0607942.0, 0609272.0 and 0609912.1 and European Patent Application No. 06120660.3,
the material which was filed abroad without a license for foreign filing. The title of the invention is

Organic Compounds.

With respect to the material for which a retroactive license is requested, it was filed in
the United Kingdom on 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 (@) 3)(i)-(iiD),
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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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. W
Patents Pharma Gregd{y d Hougl%on
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:

)

iif)

iv)

vi)

Signed

That 1 am a European Patent Attomey of the Patent and Trademark Department of
Novartis ghd 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, 0602747.8, 0607942.0, 0609272.0, and
0609912.1 and European Patent Application No. 06120660.3, in questions, were filed
to acquire a priority filing date.

A PCT Application No. PCT/EP2006/068656 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.

o

Hans Schaller Y

Date: 13 "Ha,ﬁ - 2008

M W(,M l\/olpé‘e/c_y &gCmel
Fadewit cotmsalhs _&‘,Wwp@myreﬁwaz 30, A—f!O/!CZ( ulgdrlgg
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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 FKBP 12 (FK506-binding protein 12). mTOR
modulates translation of specific mMRNAs 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 macrolide antibiotic produced by
Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.
rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of
formula |

wherein

R, is CH; or Cysalkynyl,

R: is H,-CH.-CH,-OH, 3-hydroxy-2-{hydroxymethyl)-2-methyl-propanoyl or tetrazolyi, and

X is =0, (H, H) or (H, OH), provided that R; is other than H when X is =O and R, is CH;, or
a prodrug thereof when R; is-CH,-CH>-OH, e. g. a physiologically hydrolysable ether thereof,
for instance -CH,-CH,-O-(C.5)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-O-
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 18-pent-2-ynyloxy-
32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-
hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropancate]-
rapamycin(also known as CCI779)} or 40-epi-(tetrazolyl)- rapamycin (also known as
ABTS578), the so-called rapalogs, e. g. as disclosed in W0O9802441, WO0114387 and
WO0364383, e. g. AP23573, AP23464, AP236875 or AP23841 and compounds disclosed
under the name TAFA-93 and biclimus.

A preferred compound is e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in
WO08408010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-
ynyloxy-32 (8) -dihydro- rapamycin as disclosed in W08641807, or a compound as
disclosed in W0O9516691.

Further examples of other mTOR inhibitors are e.g. disclosed in W0O2004101583,
WQ09205179, W0O9402136, W09402385, WO8813273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0O-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, andfor

16-pent-2-ynyloxy-32-deoxocrapamycin, and/or

16-pent-2-ynyloxy-32 {S or R) -dihydre-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, andfor

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate}-rapamycin (also known as CCI779)
and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in W0O9802441, W00114387 and W0O0364383,
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 tumers, especially of advanced solid tumors.
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Neurcendocrine tumors, e.g. including carcinoid tumeors, are a special type of tumor,
generally classified as carcinoid tumors or endocrine tumors.

Carcinoid tumors belong to the family of neuroendocnine tumors which derive from the
neuroendocrine cell system. In the intestinal tract, these tumors develop deep in the
mucosa, growing slowly and extending intc the underlying submucosa and mucosal surface,
This results in the formation of smali firm nodules, which buige into the intestinai lumen.
Pancreatic neuroendocrine tumaors (islet cell tumaors), which were formerly classified as
APUDomas (tumors of the amine precursocr uptake and decarboxylation system), comprise
less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,
noenfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, scmatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend upon the cell of origin and are
physiologically invelved in a netwerk 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-
retated cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl 2):595-599).
All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic
potential. Most are overtly malignant at the time of diagnesis, 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 B3 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, Gastroenterotogy 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 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 (Armold 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 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 neurcendocrine tumors, such as pancreatic neuroendocrine
tumors. Carcinoid tumors are neuroendocrine tumors and include carcinoid tumors arising
from the foeregut, e.g., bronchial or gastric carcinoid; midgut, e.g., small intestine or
appendiceal carcinoid tumors; or hindgut, e.g. rectal carcinoid tumors; such as carcinocid

tumors of the G tract. Symptems 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, alsc 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, 40-0C-
(2-hydroxyethyl)-rapamyecin, 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;

such as 40-0O-(2-hydroxyethyl)}-rapamycin, 32-deoxcrapamycin32-deoxorapamycin, 16-pent-
2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-
2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-0O-(2-hydroxyethyl}-rapamycin (herein also designated as "compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the mTOR inhibiter is administered
intermittently.

In a preferred aspect the present invention provides a method of 1.1 to 1.10 for treating

neurcendocrine tumaors.

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 alse

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 compasition 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 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. octrectide, and a somatostatin analogue, e.g. including such as disclosed
and referred to in WO9747 317, preferably octreotide, e.g. sold under the trade name
Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold
under the trade name Sansar® or Dorised®, lanreotide, e.g. sold under the trade name
Somatuline LAA® or Somatuline Autogela®,

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, Intron A®,

- filgrastim or pedfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant
growth hormone),

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor
that has a spectrum of activity that includes not only 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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podophiliotoxines etoposide and teniposide. Etoposide can be administered, e.q. in the
form as it is marketed, e.g. under the trademark ETOPOPHOS®

- 5-Fluorouracil,

-alkylating agents, such as dacarbazine,

- streptozotocin.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®
or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.
composition, comprising as a first agent an 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. SUQ11248,
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, diastereocisomers, 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
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(IC5 in low nM range) versus the
comparative Compound A resistant KB-31 andHCT116 lines (ICsg 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 ICso 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. Methytene 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. IC;50s 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.q. 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 octrectide.

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 p7056 kinase 1 (S6K1) assay, see e.g. WOZ2005064343.

Carcionoid efficacy is determined by measurment of chromogranin A which is inter alia
hypersecreted in carcionoid celis, see e.g. Davis et al, Gynecology & Obstetrics
1973;137:637-644.

C. Clinical Trial

27 patients (16 carcinoid, 11 islet celis) 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 SEK1 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 tumeor 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 controiling 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, 40-0O-(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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10.

11.

12.

13.

14.

15.

18.

17.

18.

-12 -

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 mTRQO 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 methed 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 mTRQO 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) afirst 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-(hydroxyethylyrapammycin

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. 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 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 intracellutar receptor FKBP12 (FK506-binding protein 12). mTOR
modulates transiation of specific mMRNAs via the regulation of the phosphorylation state of
several different transtation proteins, mainly 4E-PB1, P70S6K (p70S6 kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by
Streptomyces hygroscopicus. Cther mTOR inhibitors include substituted rapamycin, e. g.
rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of
formula |

wherein

R, is CH, or Cisalkynyl,

R; is H,-CH2-CH2-OH, 3-hydroxy-2-{hydroxymethyf)-2-methyl-propanoyl or tetrazolyl, and
Xis =0, (H, H) or (H, OH), provided that R; is other than H when X is =0 and R, is CHj, or
a prodrug thereof when R; is-CH,-CH,-OH, e. g. a physiologically hydrolysable ether thereof,
for instance -CH-CH,-O-(C, g)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-O-
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-
32 (8 or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-
hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate}-
rapamycin(also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as
ABT578), the so-called rapalogs, e. g. as disclosed in W08802441, WO0114387 and
WO00364383, 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
WO09409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-
ynyloxy-32 (8) -dihydro- rapamycin as disclosed in WO9641807, or a compound as
disclosed in W0O9516691.

Further examples of other mTOR inhibitors are e.g. disclosed in WO2004101583,
WO09205179, W098402136, W09402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyh-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (8 or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (8 orR)-dihydro-40-0- (2-hydroxyethyh-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoatej-rapamycin {(also known as CCI779)
and/or

40-epi-{tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in W09802441, W00114387 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 cbserved activity, have been found to be useful e. g. as
immunosuppressant, e. g. in the treatment of acute allograft rejection and have additionally
potent antiproliferative properties which make them useful for cancer chemotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.
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Neuroendccrine tumors, e.g. including carcinoid tumors, are a special type of tumor,
generally classified as carcinoid tumors or endocrine tumors.

Carcinoid tumors belong to the family of neuroendocrine tumors which derive from the
neurcendocrine cell system. In the intestinal tract, these tumors develop deep in the
mucosa, growing stowly and extending into the underlying submucesa and mucosal surface.
This results in the formation of small firm nodules, which bulge into the intestinal lumen.
Pancreatic neuroendocrine tumors (istet cell tumors), which were formerly classified as
APUDomas {tumors of the amine precursor uptake and decarboxylation system), comprise
less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagecnomas,
nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend upon the cell of origin and are
physiclogically 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 symptems 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):595-599).
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 peint 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 carcinocid), see
e.g. Kutke M., Cancer Treatment Reviews 2003;29:363-370.

Carcinoid tumors of the G! tract may display an aggressive biotogy similar to that of

adenocarcinomas, particularly when they are located in the colon, stomach, and small
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intestine, see e.g. Modlin IM et al, Gastroenterclogy 2005;128:1717-1751. For 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 populaticn 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 carcinocid syndrome are flushing and diarrhea. Other less
frequent symptoms include cardiac manifestations secendary 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 seenina
number of patients. A recent review of chemotherapeutic treatment of carcineids reports that
the sensitivity of these tumors to various cytotoxic drugs is low, and combination does not
increase their effectiveness. Based on their review of various combination therapies,
including dacarbazine/fluoreuracil or 5-fluorouracil/ epirubicin, the authors conclude that that
they are unable to recommend a specific chemotherapeutic regimen for patients with well-
differentiated neuroendocrine malignancies of the Gi tract (Arnold R, Rinke A et al, Clinical
Gastroenterology 2005;19(4):649-656). The apparent refractoriness of such tumors to
currently available therapies points to an unmet medical need for 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 methed for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTOR inhibitor.
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1.2 A method for inhibiting growth of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTOR inhibitor.

1.3 A method for inducing endocrine tumar 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 tumers are neurcendocrine 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, 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 alsc provides
1.6 A method for the treatment of a disease associated with endocrine tumors, comprising
administering to a subject in need thereof a therapeutically effective amount of an mTOR

inhibitor.

1.7 A method for inhibiting or controlling endocrine tumors, comprising administering to a

subject in need thereof a therapeuticaily effective amount of an mTOR inhibitor.
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1.8 A method for enhancing the activity of a chemotherapeutic agent or for overcoming
resistance to a chemotherapeutic agent against endocrine, comprising administering to a
subject in need thereof a therapeutical effective amount of an mTOR inhibitor.

1.9 A method as indicated under 1.1 to 1.8, wherein an mTRO inihibor is rapamycin, 40-O-
(2-hydroxyethyh)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-
pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR}-dihydro-40-0-
(2-hydroxyethyl}-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyi}-2-methyipropanoate]-
rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a compound disclosed under the
name TAFA-93 or biolimus;

such as 40-0C-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-
2-ynyloxy-32-deoxcrapamycin, 16-pent-2-ynyioxy-32 (S or R) -dihydro-rapamycin or 16-pent-
2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyi)-rapamycin,

e.9. 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

neurcendocrine tumors.

in another preferred aspect the present invention a method of 1.1 to 1.10 for treating

carcinoid tumors.

in a series of further specific or alternative embodiments, the present invention aiso

provides:

2.1 An 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. compaosition, for use in any method as defined under

1.1 to 1.10 above comprising an mTRO inhibitor together with ane or more pharmaceuticaily
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acceptable diluents or carriers therefor.

5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1 to 1.10
compnsing

a) a first agent which is an 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 mTCR 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. octrectide, and a somatestatin analogue, e.g. including such as disclosed
and referred to in WO9747317, preferably octrectide, e.g. sold under the trade name
Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold
under the trade name Sansar® or Dorised®, lanreotide, e.g. sold under the trade name
Somatuline LAA® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, €.g. sold under the trade name Roferon®, Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant
growth hormone),

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor
that has a spectrum of activity that includes not only PDGFR and C-kit, but also the VEGF
recepter),

- topoisomerase 11 inhibiters, e.g.including, anthracyclines such as doxcrubicin
(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.

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR

inhibitors, e.g. to resuit 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;

- ber-abl 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 WO 0238561 or WO 0382859, e.g. the compound of
Example 56 or 70;

- JAK3 kinase inhibitors, e.g. N-benzyl-3,4-dihydroxy-benzylidene-cyanoacetamide a-cyano-
(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490), prodigiosin 25-C
(PNU156804), [4-(4'-hydroxyphenyl)}-amino-6,7-dimethoxyquinazoline] (WHI-P131), [4-(3'-
bromo-4'-hydroxylphenyl}-amino-6,7-dimethoxyquinazoline] (WHI-P154), [4-(3',5'-dibromo-
4'-hydroxyiphenyl}-amino-8,7-dimethoxyquinazoline] WHI-P27, KRX-211, 3-{{(3R,4R)4-
methyi-3-[methyl-(7H-pyrrolo]2, 3-d]pyrimidin-4-yl)-amino]-piperidin-1-yi}-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 WQ04052359 or WO05066156;

- S1P receptor agonists or modulators, e.g. FTY720 optionally phosphorylated or an analog
thereof, e.g. 2-amino-2-{4-(3-benzyloxyphenylthio)-2-chlerophenyl]ethyl-1,3-propanediol
optionally phosphorylated or 1-{4-[1-(4-cyclohexyi-3-triflucromethyl-benzyloxyimino)-ethyl]-
2-ethyl-benzyl}-azetidine-3-carboxylic acid or its pharmaceutically acceptable salts;
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- immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte
receptors, e.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,
CD40, CD45, CD52, CD58, CD80, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or
their ligands;

- other immunomodulatory compounds, e.g. a recombkinant binding molecule having at least
a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least
extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein
sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.
LEA2SY;

- adhesion molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3 antagenists, VCAM4
antagonists or VLA antagonists,

- CCR9 antagonists,

- MIF inhibitors,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,
Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g
mesalazine in combination with heparin;

- antibodies which bind to TNF-alpha, 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,

- ‘multi-functional anti-inflammatory' drugs (MFAIDs), e.g. cytosolic phashpholipase A2
(cPLAZ2) 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 octrectide, 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 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.q. 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 refating to the cempounds is hereby incorporated into the present application
by reference, e.g. comprised are likewise the pharmaceutical acceptable salts thereof, the
corresponding racemates, diasterecisomers, enantiomers, tautomers as well as the
corresponding crystal modifications of above disclosed compounds where present, e. g.
solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as
active ingredients in the combinaticns of the invention may be prepared and administered as
described in the cited documents or in the preduct 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 tumers as hereinabove specified, may be
demonstrated in vitro, in animal test methods as well as in clinic, for example in accordance

with the methods hereinafter described.
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A In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the Compound A resistant A549 line(lCso in low nM range) versus the
comparative Compound A resistant KB-31 andHCT116 lines (ICs in the, micromolar range),
is added to 96-well plates (1,500 cells/wel} in100 ul medium) and incubated for 24 hr.
Subsequently, a two-fold dilution series of each compound (an mTCR inhibitor cther than
Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x
the {Csq 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 (propoertional to the number of surviving cells that bind the dye)
determined. 1Csos are subsequently determined using the Calcusyn program, which provides
a measure of the interaction, namely the so-called non-exclusive combination index (C}),
where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =
synergy. in this assay, mTOR inhibitors, e.g. the compound A, show interesting
antiproliferative activity in combination with another chemotherapeutic agent, e.g. such as

defined above, e.g. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 cell viability and cell

death 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;137:637-644.

C. Clinical Trial
27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and
compeund A, 5 mg, daily . Response evaluation is performed every 12 weeks. Study

duration: 5 months.
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In that study practically total inhibition of S6K1 activity and a reduction of more of 50% of
chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Further clinical studies using Compound A in an amount of 5 mg or 10 mg daily {5 to 70 mg
weekly) in monotherapy, and in combination therapy together with 30 mg of Sandostatin

LAR® daily are investigated.
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Patent claims

1.

A method for treating endocrine tumers, 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 tumer 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 cvercoming
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-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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dihydro-40-0- (2-hydroxyethyl}-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl}-2-
methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a
compound disclosed under the name TAFA-93 or biofimus.

A methed of claim 9 wherein an mTRO inihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-
deoxorapamycin32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxcrapamycin, 16-pent-2-
yhyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-2- ynyloxy-32 (S orR}-dihydro-40-0-
(2-hydroxyethyl)-rapamycin.

11. A method of any one of claims 9 or 10, wherein an mTRO inihibor is 40-O-(2-
hydroxyethyl)-rapamycin.

12. A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered
intermittently.

13. A method of any one of claims 1 to 12 for treating neuroendocrine tumors.

14. A method of any one of claims 1 to 12 for treating carcinoid tumors.

15.  An mTOR inhibitor for use in a method of any one of claims 1 to 12.

16. 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.

17. A pharmaceutical combination for use in a method of any one of claims 110 15,.
comprising an mTRO inhibitor together with one or more pharmaceutically acceptable
diluents or carriers therefor.

18. 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-(hydroxyethyl)rapamycin and

the second drug is somatostatin or a scmatostatin 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. SUQ011248, 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
MmTOR inhibitors.

An mTOR inhibitor is a comhound 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 mMRNAs via the regulation of the phosphorylation state of
several different translation proteins, mainly 4E-PB1, P70S6K (p70S6 kinase 1 ) and eEF2.

Rapamyecin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by
Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.
rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of
formula |

wherein

R is CH; or Cjsalkynyt,

Rz is H,-CH;-CH;-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoy! or tetrazolyt, and
Xis = 0, (H, H) or (H, OH}, provided that R; is other than H when X is =0 and R, is CHs, or
a predrug thereof when R; is-CH>-CH.-OH, e. 9. a physioclogically hydrolysable ether thereof,
for instance -CH;-CH;-O-(C.s)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-O-
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-
32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-
hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoatel-
rapamycin(aiso known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as
ABT578), the so-called rapalogs, e. g. as disclosed in WQ8802441, WQ0114387 and
WO00364383, 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
W09409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-
ynyloxy-32 (S) -dihydro- rapamycin as disclosed in W09641807, or a compound as
disclosed in W08516691.

Further examples of other mTOR inhibitors are e.g. disclosed in W02004101583,
WQ09205179, wW09402136, W09402385, WO8613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR})-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- {hydroxy- methyl)-2-methylpropanoate}-rapamycin (also known as CCI779)
and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. 9. as disclosed in W(09802441, 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,
particutariy for the treatment of solid tumors, especially of advanced solid tumors.
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Neurcendocrine 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 uptake and decarboxylation system), comprise
less than half of all neurcendicrine tumors and only 1-2% of all pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,
nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend 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):595-S99).
All pancreatic NETs, with the exception of 90% of insulinomas, have long-term metastatic
potential. Most are overtly malignant at the time of diagnosis, and 60% or more present with
liver metastases. The most common cause of death from pancreatic NET is hepatic failure
(Warner RRP, Gastroenterology 2005;128:1668-16842005).

In a recent review, the 5-year survival rate in a series of 83 consecutive patients with
pancreatic NETs has been reported to be 55.3% which points to an unmet medical need for
continued treatment in patients with pancreatic NETs whose disease has progressed

following 1 or more courses of chemotherapy.

Carcinoid tumors have historically been classifted, according to their point of origin in
embryonic development, as arising from the foregut (e.g., bronchial or gastric carcinoid),
midgut (e.g., small intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcinoid), see
e.g. Kulke M., Cancer Treatment Reviews 2003;29:363-370.

Primary foregut tumors are confined to the thymus, lung, stomach, and duodenum.
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Midgut carcinoids are located in the distal 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 neurocamines, 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 neurcendocrine 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
biclogically 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 Gl tract may display an aggressive bioclogy 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 & QObstetrics 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 hormcne-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, peliagra-like skin lesions with
hyperkeratosis, abdeminal 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 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 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 chemctherapeutic treatment of carcinoids reports that the sensitivity of
these tumeoers 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 weli-
differentiated neuroendocrine malignancies of the Gl tract (Arnold R, Rinke A et al, Clinical
Gastroenterology 2005;19(4):649-656). The apparent refractoriness of such tumors to
currently available therapies points to an unmet medical need for treatment in this patient

population.

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 tumeors, 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 tumaor 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 aé 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.

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 ather 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 methaod 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 therapeutical effective amount of an mTOR inhibitor.

1.9 A method as indicated under 1.1 to 1.8, wherein an mTRO inthibor 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;

such as 40-0O-(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 (8 orR)-dihydro-40-0- (2-hydroxyethy!)-rapamycin,

e.g9. 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

neurcendocrine tumeors.

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 pharmaceuticai 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 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 mTCOR 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 mTCR 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 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®, lanrectide, 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®, Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hermone—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,
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idarubicin and nemorubicin, the anthraguinones 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 er salt; mycophenolate mofetil;

- 15-deoxyspergualine or an immunosuppressive homologue, analogue or derivative thereof;

- ber-abl tyrosine kinase inhibitors;

- c-kit receptor tyrosine kinase inhibitors;

- PDGF receptor tyrosine kinase inhibitors, e.g. Gleevec (imatinib);

- p38 MAP kinase inhibitors,

- VEGF receptor tyrosine kinase inhibitors,

- PKC inhibitors, e.g. as disclosed in WO 0238561 or WO 0382859, e.g. the compound of
Example 56 or 70;

- JAK3 kinase inhibitors, e.g. N-benzyl-3,4-dihydroxy-benzylidene-cyanoacetamide a-cyano-
(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490), prodigiosin 25-C
(PNU156804), [4-(4'-hydroxyphenyl}-amino-6,7-dimethoxyquinazoline] (WHI-P131), [4-(3'-
bromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] (WHI-P154), [4-(3',5'-dibromo-
4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] WHI-P97, KRX-211, 3-{(3R,4R)-4-
methyt-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-1-yl}-3-oxo-propionitrile,
in free form or in a pharmaceutically acceptable salt form, e.g. mono-citrate (also called
CP-690,550), or a compound as disclosed in WO04052359 or WO05066156;

- 81P receptor agonists or modulators, e.g. FTY720 optionally phosphorylated or an analog
thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyllethyl-1,3-propanediol
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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 monogclonal antibodies, e.g., monoclonal antibodies to leukocyte
receptors, e.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8, CD25, CD28,
CD40, CD45, CD52, CD58, CD80, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having
a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least
extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

at least

sequence, e.g. 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,
- MIF inhibitors,

- 5-aminosalicylate (5-ASA) agents; such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g
mesalazine in combination with heparin;
- antibodies which bind to TNF-alpha, such as infliximab (Remicade®}),

- nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINODY);

- phospordiesterase, e.g. PDE4B-inhibitors,

- caspase ihibitors,

- ‘multi-functional anti-inflammatory' drugs (MFAIDs), e.g. cytosclic phoshpholipase
(cPLAZ2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linke

glycosaminoglycans;

A2
d to

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides,

pleuromutiling, fluoroquinolones, e.g. metronidazole, ciprofloxacin; probiotics and
commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antidiarrheal agents, e.g. including diphenoxylate, loperamide, codeine.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®

or Sandostatin LAR®.
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In ancther 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 asscciated 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
pharmacedutically 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, diasterecisomers, enantiomers, tautomers as well as the
corresponding crystal modifications of above disclosed compounds where present, e. g.
solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as
active ingredients in the combinations of the invention may be prepared and administered as
described in the cited documents or in the product description, respectively. Also within the
scope of this invention is the combination of more than two separate active ingredients as
set forth above, i. e. a pharmaceutical combination within the scope of this inventicn 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 clinic, for example in accordance
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with the methods hereinafter described.

A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the Compound A resistant A549 line(ICs, in low nM range) versus the
comparative Compound A resistant KB-31 andHCT 1186 lines (ICsg;, in the, micromolar range),
is added to 96-well plates (1,500 celisiwell 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 (starfing at 8 x
the ICs, 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 (propoertional to the number of surviving cells that bind the dye)
determined. ICsos are subsequently determined using the Calcusyn program, which provides
a measure of the interaction, namely the so-called non-exclusive combination index (Cl}),
where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =
synergy. In this assay, 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 octrectide.

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 inhibiter,
e.g. in the p7056 kinase 1 (S6K1) assay, see e.g. W0O2005064343.

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

197 3;137:637-644.

C. Clinical Trial
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27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and
compound A, 5 mg, daily . Response evaluation is performed every 12 weeks. Study

duration: 6 months.

in that study practically total inhibition of S6K1 activity and a reduction of more of 50% of
chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Further clinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg
weekly) in menotherapy, and in combination therapy together with 30 mg of Sandostatin
LAR® daily are investigated.
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Patent claims

1.

A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amount of an mTOR inhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to a
subject in need thereof a therapeutical effective amount of an mTOR inhibitor.

A method for inducing endocrine tumor regression, e. g. tumor mass reduction,
comprising administering to a subject in need thereof a therapeutical effective amount of
an mTOR inhibitor.

A 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 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-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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11.

12.

13.

14.

15.

16.

17.

18.
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyf)-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-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 meore 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-(hydroxyethylyrapamycin 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. SU011248, growth Hormone—Receptor Antagonists, such as
pegvisomant, filgrastim or pegfilgrastim, or interferon aipha.

SC/10-Feb-06
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Abstract

A method for treating endocrine tumors by adminstration of an mTOR inhibitor, optionally in
combination with another drug.

West-Ward Pharm.
Exhibit 1002
Page 244



10

15

20

Case TX/4-34678P4/NF| 8102

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 FKBF12 {FK506-binding protein 12). mTOR
modulates translation of specific mMRNAs via the regulation of the phosphorylation state of
several different translation proteins, mainly 4E-FB1, P70S6K (p7086 kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by
Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.
rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

wherein

R, is CH; or Csealkynyl,

R; is H,-CHCH>-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyl or tetrazolyl, and
Xis =0, (H, H) or (H, OH), provided that R; is other than H when X is =Q and R, is CHs, or
a prodrug thereof when R; is-CH,-CH,-OH, e. g. a physiologically hydrolysable ether thereof,
for instance -CH:-CH.-O-(C..g)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-O-
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-
32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-
hydroxyethyl)}-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-
rapamycin(also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as
ABT578), the so-called rapalogs, e. g. as disclosed in W(Q9802441, WQ0114387 and
WO0364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds disclosed
under the name TAFA-93 and biclimus.

A preferred compound is e. g. 40-0- {2-hydroxyethyl)-rapamycin disclosed in Example 8 in
WO8409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 18-pent-2-
ynyloxy-32 (8) -dihydro- rapamycin as disclosed in WQ9641807, or a compound as
disclosed in WO9516691.

Further examples of other mTOR inhibitors are e.g. disclosed in W0O2004101583,
WO09205179, WO8402136, W(09402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0O-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl}-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (alsc known as CCI779)
and/or

40-epi-{tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in W09802441, WO0114387 and WQO0364383,
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, €. 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, generalty 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 nedules, which bulge into the intestinal lumen.
Pancreatic neuroendocrine tumors (islet cell tumors), which were formerly classified as
APUDomas (tumors of the amine precursor uptake and decarboxylation system), comprise
less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,
nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend upon the cell of origin and are
physiclogically 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):595-599).
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 develocpment, 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,
particutarty 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 ¢an be divided into typical (TC) and atypical
(AC) carcinoids. Carcinoids can be placed in a spectrum of neuroendocrine tumors, ranging
from low-grade matlignant TC to intermediate AC to high-grade large-cell neurcendocrine
carcinoma and small-cell lung carcinoma.

Carcinoid lung tumors e.g. include neuroendocrine carcinoma, Kulchitsky cell carcinoma
(KCC), bronchial carcinoid tumors, bronchial adenomas, typical carcinoids, atypical
carcinoids, carcinoid syndrome, small-cell carcinomas, Kulchitsky cells, argentaffin cells,
puimonary carcinoids, neuroendocrine lung tumors, {(primary) pulmonary necplasms,
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 occasionat metastases to extrathoracic sites.
Bronchial carcinoids belong to a group of neuroendocrine tumors, which cover a range of
tumors ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,
or possibly large cell neurcendocrine tumors at the other end. They demonstrate a wide
range of clinical and biologic behaviors, including the potential to synthesize and secrete
peptide hormones and neurcamines, particularly adrenocorticotropic hormone (ACTH),
serotonin, somatostatin, and bradykinin.

Bronchial carcinoid tumors may arise from Kulchitsky cells (argentaffin cells) within the
bronchial mucosa. The predominant distribution of cells are believed to cccur 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 {(S-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 carcineids 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 tumeoers of the lung; however, some endocrine abnormalities have
been atiributed to both typical and atypical pulmonary carcinoid tumeors.

Carcinoid tumors of the Gl tract may display an aggressive hiclogy similar to that of
adenocarcinomas, particutarly 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 proporticnally 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 carcinecid 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 nhumerous hormone products by the
tumor cells, including kinins, prostaglandins, substance P, gastrin, corticotrophin and
chromaogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973;137:637-644). Various
endocrine or neuroendocrine syndromes can be initiat clinical manifestations of either typical
or atypical pulmonary carcinoid tumors. Carcinoid syndrome, hypercortisclism 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 symptoems 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
episadic and may be provoked by stress, catechalamines, 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/fluorouracii 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 (Armold R, Rinke A et al, Clinical
Gastroenterology 2005;19(4):649-656). The apparent refractoriness of such tumars 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 gkands.
QOur 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 contrels the thyroid, adrenal glands, ovaries and testes, even though it’s only
the size of a pea.

There are different parts of the pituitary gland that have selective functions. The posterior
lobe, called the neurohypophysis, releases the hormones vasopressin and oxytocin, but
doesn't produce them. Vasopressin is an anti-diuretic that 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 tumer 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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Ancther commaon pituitary tumar is called a proiactinoma, a benign tumeor that produces the
prolactin hormone. Prolactin stimulates breast milk production after chitdbirth. Women with a
prolactinoma may have reduced or absent menstrual cycles along with breast milk
production.

An uncommeon 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 muitiple systemic, medicai consequences. Another
uncemmen pituitary tumor results in Cushing’s disease, a disorder of excess steroid

production.

Muitiple 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
commenly 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 eniargement 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
blocd te check for overproduction of each specific hormene). Increased hormone production
is usually associated with enlargement of these glands. Endocrine gland enlargement and
hormone overproduction does not usuaily occur in ail areas of an endocrine gland at the
same point in time. Scme 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 maost rapidly become "lumpy”. These lumps are usually benign.
Benign lumps in endocrine glands are known as adenomas.

Adenomas are benign (not cancerous), and do net spread to other parts of the body.
Pituitary adenomas (pituitary tumars, nervous system tumor) can iead to nerve damage,
growth disturbances, and changes in hormenal balance. Symptoms of pituitary adenomas

can vary considerahly, 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 hermones, 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 for treating endocrine tumors, comprising administering to a subject in need
thereof a therapeutical effective amount of an mTCR 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
mTCR 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 amecunt 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 Gt 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 mTCOR

inhibitor.

1.7 A method for inhibiting or centrelling endocrine tumors, comprising administering to a
subject in need therecf 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 therecf 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, 40-0O-
(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 biclimus;

West-Ward Pharm.
Exhibit 1002
Page 254



10

15

20

25

30

Case TX/4-34678P4/NF| 8102

-11-

such as 40-O-(2-hydroxyethyl}-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 16-pent-
2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R} -dihydro-rapamycin or 16-pent-
2- ynyloxy-32 (S orR)-dihydro-40-0- {2-hydroxyethyl)-rapamycin,

e.g. 40-0O-{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 phamaceutical 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.

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,

dauncrubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chlorambucil, melphalan, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine

(CA), 5-fluorouracil(5-FU) floxuridine (5-FUdR), methotrexate (MTX), colchicine, vincristine,

vinblastine, etoposide, teniposide, cisplatin, diethylstilbestrol (DES), tipifarnib, bortezomib

and drugs such as disclosed as "chemotherpeutic agents" in WO02066019, e.g. on pages 5

and 6 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, .g. sold under the trade name
Sandostatin® or Sandostatin LAR®, laurectide (BIM23014), vaprectide (RC-160), e.g. sold
under the trade name Sansar® or Dorised®, lanreotide, e.g. sold under the trade name
Somatuline LAG® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, Intron A®,

- filgrastim or pedgfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hermone—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
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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.

WO002066019 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 resuit in

beneficial effects, e.g. include

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 508;

- 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 homotogue, analocgue or derivative thereof;

- mediators, e.g. inhibitors, of ber-abl tyrosine kinase activity;

- mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity;

- mediators, e.g. inhibitors, of PDGF 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 W00238561 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)-IN-benzyicinnamamide (Tyrphostin AG 490),
prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl}-amino-6,7-dimethoxygquinazoline]
(WHI-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-6,7 -dimethoxyquinazoline] (WHI-
P154), [4-(3',5'-dibromo-4'-hydroxylphenyl}-amino-6,7-dimethoxyquinazoline] WHI-P97,
KRX-211, 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2, 3-d]pyrimidin-4-yl}-amino]-piperidin-
1-yl}-3-oxo-propionitrile, in free form or in a pharmaceutically acceptable salt form, e.g.
mono-citrate (also called CP-690,550), or a compound as disclosed in W02004052359 or
WQO2005066156;
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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-benzyloxyphenylthic}-2-

chlorophenyflethyl-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 monoclcenal 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, CD8Q, CD86, IL-12 receptor, IL-17 receptor, |1L-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.

LEA29Y;

- 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, €.g. antagenists of CCRY acitiviy,
- mediators, e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to

TNF-alpha, e.g. infliximab (Remicade®),

- nitric oxide releasing non-stericdal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINOD);
- phospordiesterase, e.g. mediators, e.g. inhibitors of PDE4B activity,
- mediators, e.g. inhibitors, of caspase activity,

- 'multi-functional anti-inflammatory’ drugs (MFAIDs), e.g. cytosolic phoshpholipase A2

(cPLA2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to

glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporing, 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, 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-
Fluorcuracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a
spectrum of activity that includes PDGFR, C-kit, and the VEGF receptor, e.g. SU011248,
growth Hormone—Receptor Antagonists, such as pegvisecmant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent alsc include agents which are useful in the treatment of
symptoms associated with carciniod tumors, such as carcinoid associated diarrhea (e.g.
cyproheptadine), carcincid associated wheezing (e.g. bronchedilators), 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 formulatien; 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 simultanecus 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, diasterecisomers, enantiomers, tautomers as well as the
corresponding crystal modifications of above disclosed compounds where present, e. g.

solvates, hydrates and peclymorphs, 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
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(IiCsq in low NM range) versus the
comparative Compound A resistant KB-31 andHCT116 lines (ICs in the, micromolar range},
is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.
Subsequently, a two-fold dilution series of each compound {an mTOR inhibitor other than
Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x
the ICsq 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. ICsgs are subsequently determined using the Calcusyn 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 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 phaspharylation 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. W02005064343.

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.

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 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 therapeuticaily 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 orf 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-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl}-2-
methylpropanoate]-rapamycin, 40-epi-{tetrazolyl}- rapamycin, a rapalog, 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-ynykoxy-32-deoxorapamycin, 16-pent-2-
ynyloxy-32 (S or R} -dihydro-rapamycin or 18-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-
(2-hydroxyethyl)-rapamycin.

11. A method of any one of claims 9 or 10, wherein an mTRO inihibor is 40-0O-(2-
hydroxyethyl)-rapamycin.

12. A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered
intermittently.

13. A method of any one of claims 1 to 12 for treating neurcendocrine tumors.

14. A method of any one of claims 1 to 12 for treating carcinoid tumors.

15.  An mTOR inhibitor for use in a method of any one of claims 1 to 12.

16. 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.

17. 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.

18. A pharmaceutical combination for use in a method of any one of claims 1 to 15,

comprising
a) afirst agent which is an mTOR inhibitor and
b) asecond drug substance as a co-agent which is a chemotherapeutic agent.
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19. A method of any one of claims 1 to 15. comprising co-administration, concomitantly or in
sequence, of a therapeutically effective amount an 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-(hydroxyethyl)rapamycin and

the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical comhbination, 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-Kkit, and the VEGF
receptor, e.g. SU011248, growth Hormone—-Receptor Antagonists, such as
pegvisomant, filgrastim or pegfilgrastim, or interferon alpha.

SC/19-Apr-06
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Abstract

A method for treating endocrine tumors by adminstration of an mTOR inhibitor, optionally in

combination with another drug.
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Organic Compounds

The 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 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 transiation 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 macrolide antibiotic produced by
Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.
rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

wherein

R, is CH; or Cagalkynyi,

Rz is H,-CH,-CH»-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyi or tetrazolyl, and
Xis =0, (H, H) or (H, OH), provided that R; is other than H when X is =O and R, is CH3, or
a prodrug thereof when R; is-CH>-CH-OH, e. g. a physiologically hydrolysable ether thereof,
for instance -CH,-CHx-O-(C1.a)aikyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-O-
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-
32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-
hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-
rapamycin{also known as CCI779) or 4C-epi-(tetrazolyl)- rapamycin (also known as
ABT578), the so-called rapalogs, e. g. as disclosed in W09802441, W0O0114387 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-hydroxyethyi)-rapamycin disclosed in Example 8 in
WQ09409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-
ynyloxy-32 (S) -dihydro- rapamycin as disclosed in W09641807, or a compound as
disclosed in W09516691.

Further examples of other mTOR inhibitors are e.g. disclosed in W0O2004101583,
WOg205179, W0O9402136, W09402385, 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

18-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin {also known as CCI779)
and/or

40-epi-(tetrazolyl)- rapamycin (alsc known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in W09802441, W0O0114387 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 aliograft rejection and have additionaliy
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. neurcendocrine 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 celi 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 noduies, which bulge into the intestinal lumen.
Pancreatic neuroendocrine tumors (islet celi tumors), which were formerly classified as
APUDomas (tumors of the amine precursor uptake and decarboxylation system}), comprise
less than haif of all neuroendicrine tumors and only 1-2% of ail pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,
nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, ViPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend upon the cell of origin and are
physiclogically involved in a network of autocrine, paracrine, endocrine and neurotransmitter
communication. While hormone secretion is not observed in ali 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):595-599).
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 deveiopment, 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 colen 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 beleng to a group of neuroendocrine tumors, which cover a range of
tumeoers ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,
or possibly large cell neuroendocrine tumors at the other end. They demonstrate a wide
range of clinical and biologic behaviors, including the potential to synthesize and secrete
peptide hormones and neurcamines, particularly adrenocorticotropic hormone (ACTH),
serotonin, somatostatin, and bradykinin.

Bronchial carcinoid tumors may arise from Kulchitsky cells (argentaffin cells) within the
bronchial mucosa. The predominant distribution of cells are believed to occur at the
bifurcation of the lobar brenchi. 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 recegnized clinicopathologic
entity, which is distinct from small-cell carcinoma and has a poor prognasis.

Typical carcinoid tumors of the lung represent the most well differentiated and least
biologically aggressive type of pulmonary neuroendocrine tumor. These tumors
characteristically grow slowly and tend to metastasize infrequently. Atypical 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 brenchopulmonary carcinoid tumors or in the presence of
metastatic disease. It is noted much less frequently in association with carcinoids of
pulmonary corigin than those originating within the gastrointestinal tract. Endocrine
syndromes found in assecciation 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 Gt tract may display an aggressive biology simitar 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 smali-
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 carcineid tumors may provide the opportunity to address an unmet
medical need in a growing segment of the populaticn 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, Gynecclogy & 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 commen symptoms are hemoptysis, cough, recurrent pulmeonary infection, fever,
chest discomfort and chest pain, unitateral 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 alicohol.
During acute paroxysms, systolic blood pressure typically falls 20 to 30 mmHg. Endocardial
fibrosis can cause valvular heart disease, usually affecting the proximal side of the tricuspid
and pulmonary valves and leading to tricuspid insufficiency and secondary right-sided heart
failure.

A recent review of chemotherapeutic treatment of carcinoids reports that the sensitivity of
these tumors to various cytotoxic drugs is low, and combination does not increase their
effectiveness. Based on their review of various combination therapies, including
dacarbazine/fluorouracil or 5-fluorouracil/ epirubicin, the authors conclude that that they are
unable to recommend a specific chemotherapeutic regimen for patients with well-
differentiated neuroendocrine malignancies of the Gl tract (Arnold R, Rinke A et al, Clinical
Gastroenterology 2005;19(4):649-856). 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. Cur "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 neurchypophysis, 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 ceontrols bone growth tc 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 preduction after childbirth. Women with a
prolactinoma may have reduced or absent menstrual cycles along with breast milk
production.

An uncommpon 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.
Individuais who inherit the gene for MEN 1 have an increased chance of developing
cveractivity and enlargement of certain endocrine glands. The endocrine glands most
commenly 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, peopte who inherit MEN 1 will usually develop
overactivity in more than one endccrine 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 preduce more hermene 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, nerveus 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 hat, 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 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
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therapeutically effective amount of an mTOR inhibitor.

Endoccrine tumors include neuroendocrine tumeors, such as described above, e.g. including
pancreatic neuroendocrine and pulmonary tumors. Carcincid tumors are neuroendocrine
tumors and include carcinoid tumors such as described above, e.g. including carcinoid
tumors arising from the foregut, e.g., bronchial or gastric carcinoid; midgut, .g., smail
intestine or appendiceal carcinoid tumors; or hindgut, e.g. rectai carcinoid tumors; such as
carcinoid tumors of the Gl tract, e.g. inciuding advanced low grade neurcendicrine
carcinoma (LGNET). Symptoms of carcinoid cancer include e.g. a carcincid syndrom.

Tumors of the endocrine system also include pituitary tumors.

Where hereinbefore and subsequentiy a tumor, a tumeor disease, a carcineoma or a cancer is
mentioned, also metastasis in the original organ or tissue andfor 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 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 controliing endocrine tumeors, 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 inthibor 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-methyipropanoate}-
rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a compeound 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-decxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-
2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-0-(2-hydroxyethyl)-rapamycin (herein alsc designated as "compound A").

1.10 A method as indicated under 1.1 to 1.9, wherein the mTOR inhibiter is agdministered
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 te 1.10 for treating
pituitary tumors.

In a series of further specific or alternative embodiments, the present invention also

provides:

2.1 An mTOR inhibitor for use in any method as defined under 1.1 to 1.10 above.

3.1 An mTOR inhibtor for use in the preparation of a pharmaceutical composition for use in
any method as defined under 1.1 to 1.10 above.

4.1 A pharmaceutical combination, e.g. composition, for use in any method as defined under
1.1 to 1.10 above comprising an 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 tc 1.10
comprising

a) a first agent which is an mTOR inhibiter 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,

dauncrubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chlorambucil, melphalan, cyclophosphamide, 8-mercaptopurine, 8-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 WO02088019, 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 WQ9747317, 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 Deorised®, lanrectide, 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®, Iniron A®,

- filgrastim or pedfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—Receptor Antagonists, such as pegvisomant (a pegylated form of mutant
growth hormone),

- receptor tyrosine kinase inhibitors, such as SU011248 (receptor tyrosine kinase inhibitor
that has a spectrum of activity that includes not only PDGFR and C-kit, but also the VEGF
receptor),

- topeisomerase 11 inhibitors, e.g.including, anthracyclines such as doxorubicin
(Adriamycin®, including liposomal formulation, e.g. CAELYX®), daunorubicin, epirubicin,

idarubicin and nemorubicin, the anthraguinones 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.

WO02066019 is introduced herein by reference, specifically regarding the "second drug

substance" indication therein.

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR

inhibitors, e.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTOR inhibitors, e.g. to result in

beneficial effects, e.g. include

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;

- corticosteroids; cyclophosphamide; azathioprene; leflunomide; mizoribine;

- mycophenalic acid or salt; mycophenolate mofetil;

- 15-deoxyspergualine or an immunosuppressive homologue, analogue or derivative thereof;

- mediators, e.g. inhibitors, of ber-abl tyrosine kinase activity;

- mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity;

- mediators, e.g. inhibitors, of PDGF 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 W00238561 or W0Q0382859,
e.g. the compound of Example 56 or 70;

- mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzyl-3,4-dihydroxy-benzylidene-
cyanoacetamide a-cyano-(3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490),
prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl)}-amino-6,7-dimethoxyquinazoline]
{WHI-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-8,7-dimethoxyquinazoline] (WHI-
P154), [4-(3',5'-dibromo-4'-hydroxylphenyl)-amino-6, 7-dimethoxyquinazoline] WHI-P97,
KRX-211, 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-d}pyrimidin-4-yl)-amino]-piperidin-
1-yl}-3-oxo-propionitrile, in free form or in a pharmaceutically acceptable salt form, e.g.
mono-citrate (also called CP-690,550), or a compound as disclosed in W02004052358 or
WO2005066156;
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- mediators, e.g. agonists or modulators of $1P receptor activity, e.g. FTY720 optionally

phosphorylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenyithio)-2-

chlorophenyllethyi-1,3-propanediol optionally phosphorylated or 1-{4-{1-(4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyi]-2-ethyi-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, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extraceliular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.

LEA29Y;

- 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 CCRS acitiviy,
- mediators, e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g
mesalazine in combination with heparin;

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to

TNF-alpha, e.g. infliximab (Remicade®),

- 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,

- 'multi-functional anti-inflammatory' drugs (MFAIDs), e.g. cytosoclic 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,

fluorogquinolones, e.g. metronidazole, quinolones such as ciprofioxacin; 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, vaiganciclovir,
zidovudine;.

- antidiarrheal agents, e.g. including diphenoxylate, loperamide, codeine.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®
or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.
composition, comprising as a first agent an mTOR inhibitor and as a second agent 5-
Fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a
spectrum of activity that includes PDGFR, C-kit, and the VEGF receptor, e.g. SU011248,
growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or pegfilgrastim, or

interferon alpha.

A chemotherapeutic agent also include agents which are useful in the treatment of
symptoms associated with carciniod tumors, such as carcinoid associated diarrhea (e.g.
cyproheptadine), carcinoid associated wheezing (e.g. bronchodilators), carcinoid associated

heart failure (e.g. diuretics, serotonine inhibitors).

Pharmaceutical combinations include fixed combinations, in which two or more
pharmaceutically active agents are in the same formulation; kits, in which two or more
pharmaceutically active agents in separate formulations are sold in the same package, e.g.
with instruction for co-administration; and free combinations in which the pharmaceutically
active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.

In each case where citations 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 combinaticn within the scope of this invention could
include three active ingredients or more. Further both the first agent and the co-agent are

net 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 iine(ICs, in low nM range) versus the
comparative Compound A resistant KB-31 andHCT 116 lines (ICs; in the, micromolar range),
is added to 96-weli 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 IC50 of each compound) either alone or in paired combinations, and the dilutions are
added to the wells.

The ceiis 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 celis that bind the dye)
determined. ICs0s are subsequently determined using the Calcusyn program, which provides
a measure of the interaction, nameiy 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 analogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 cell viabiiity 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 p70S86 kinase 1 {S6K1) assay, see e.g. W02005064343.

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.

In that study practically total inhibition of SBK1 activity and a reduction of more of 50% of
chromaogranin 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.q. 30 mg, of
Sandostatin LAR® daily are investigated, e.g.

A randomized, double-blind, placebo controlied study of compound A in 420 patients who
are receiving therapy with Sandostatin LAR® for advanced midgut carcinoid tumors. Patients
continue baseline Sandostatin LAR® therapy and are randomized to receive Compound A
10 mg/day or placebo. Primary endpoint is progression free survival (PFS). Secondary
endpoints include overall survival, carcinoid-associated symptoms of flushing and diarrhea,
pharmakinetics and pharmadynamics. For efficacy assessment progression and response
are assessed per 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 tumaors (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 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 methed 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, 40-0-(2-
hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,
16-pent-2-ynyloxy-32 (S or R} -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR}-
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-
methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a
compound disclosed under the name TAFA-93 or biolimus.

A methed 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 mTROQ inihibor is 40-O-(2-

hydroxyethyh-rapamycin.

A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered
intermittently.

A method of any one of claims 1 to 12 for treating neurcendocrine tumeors.

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 compaosition for use in

a method of any one of claims 1to 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-(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. SU011248, growth Hormone—Receptor Antagonists, such as
pegvisomant, fiigrastim or pegfilgrastim, or interferon alpha.

SC/10-May-06
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Abstract

.22 .

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(P 13-kinase) related
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 phosphorylation state of
several different translation proteins, mainly 4E-PB1, P70SBK (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 positiocn 40 and/or 16 and/or 32, for example a compound of

formula |

wherein

R is CH; or Cyealkynyl,

R; is H,-CHx-CH:-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyi or tetrazolyl, and
Xis =0, (H, H) or (H, OH), provided that R; is other than H when X is =O and R, is CHj, or
a prodrug thereof when Rz is-CH>-CH;-OH, e. g. a physiologically hydrolysable ether thereof,
for instance -CH-CH,-O-(C,.g)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-0O-
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-methylpropanoatel-
rapamycin(also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as
ABT578), the so-called rapalogs, €. g. as disclosed in W09802441, WO0114387 and
WQ0364383, e. g. AP23573, AP23464, AP23675 or AP23841 and cempounds disclosed
under the name TAFA-93 and biclimus.

A preferred compound is e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in
WQ09408010 (referred hereinafter as Compound A), or 32-decoxorapamycin or 16-pent-2-
ynyloxy-32 (S) -dihydro- rapamycin as disclosed in W(09641807, or a compound as
disclosed in WO9516691.

Further exampies of other mTOR inhibitors are e.g. disclosed in W02004101583,
WQ9205179, W09402136, W09402385, W08613273.

Preferred mTOR inhibitors inctude

rapamycin, and/or

40-0-(2-hydroxyethyl)-rapamycin, and/or

32-decxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoatel-rapamycin (also known as CCI779)
and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in W(09802441, W0O0114387 and W0O0364383,
such as AP23573, AP23464, AP23675 or AP23841 and/or

compounds disclosed under the name TAFA-93 or biclimus.

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 additicnally
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
Mmucosa, growing slowly and extending into the underlying submucosa and mucocsal surface.
This results in the formatien of small firm nodules, which bulge inte the intestinal lumen.
Pancreatic neuroendocrine tumors (islet cell tumors), which were formerly classified as
APUDomas (tumors of the amine precursor uptake and decarboxylation system), comprise
less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,
nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend 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 tumoer bulk (see e.q. Barakat et al, Endocrine-
related cancer 2004;11:1-18 and Toemassetti et al, Ann Oncol 2001;12(Suppl 2):595-599).
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, Gastroenterolegy 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 chemaotherapy.

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 iteum, 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,
particutarty 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, smaill-cell carcinomas, Kulchitsky cells, argentaffin celts,
pulmonary carcinoids, neurcendocrine 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 neurcamines, 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 neurcendocrine 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 neurcendocrine tumor. These tumors
characteristically grow slowly and tend to metastasize infrequently. Atypical carcinoid tumors
have a more aggressive histologic and clinical picture. They metastasize at a considerably
higher rate than do typical carcinoid tumors. Carcinoid syndrome has 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 erigin than those originating within the gastreintestinal tract. Endocrine
syndromes found in association with small cell carcinoma of the lung are found less
commaonly with carcinoid tumors of the lung; however, some endocrine abnormalities have
been attributed to both typical and atypical pulmenary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive biolegy similar to that of
adenocarcinemas, particularly when they are located in the colon, stomach, and small
intestine, see e.g. Modlin IM et al, Gastroenterclogy 2005:128:1717-1751. For small-
intestinal carcinoids, which are the most frequent cause of carcincid syndrome due to
metastatic disease in the liver, the incidence of metastasis increases proporticnally with the
size of the primary tumor (Temassetti et al 2001, ibidem).

The incidence and survival data available suggest that clinical trials of new anticancer agents
in patients with midgut carcinoid tumoers may provide the opportunity to address an unmet
medical need in a growing segment of the population of patients with carcinoids.

Carcineoid 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 neurcendocrine 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 paroxysmatl 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 putmonary 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 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
fatlure.

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 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 commeon 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) resuiting 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
blocd 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
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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 biurred vision, loss of peripheral vision, sudden blindness, headache, dizziness, loss of
consciousness, nausea, weakness, unexplained weight changes, amenorrhea, erectile
dysfunction in men, decreased sexual desire, especially in men, growth of skuil, hands, ahd
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, e.g. 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 abie 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 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
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inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a

therapeutically effective amount of an mTOR inhibitor.

Endocrine tumors include neuroendocrine tumors, such as described above, e.g. including
pancreatic neuroendocrine and puimonary tumors. Carcinoid tumors are neurcendocrine
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 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 tumars, 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.

West-Ward Pharm.
Exhibit 1002
Page 297



10

15

20

25

30

Case TX/4-34678P6/NFI| 8102

-11 -

Resistant cancer cells inkcude 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, 40-0O-
(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 16-
pent-2-ynytoxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-
(2-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- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-0O-(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.

ispinesib, oxaliplatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozolidine,

daunocrubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,

chiorambucil, melphalan, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine

(CA), 5-fluorouracil(5-FU),floxuridine (5-FUdR), methotrexate (MTX), colchicine, vincristine,

vinblastine, etoposide, teniposide, cisplatin, diethylstilbestrot (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 WO9747317, preferably octreotide, e.g. sold under the trade name
Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold
under the trade name Sansar® or Dorised®, lanreotide, e.g. sold under the trade name
Somatuline LAG® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,
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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 nemerubicin, the anthraguinones 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-Fluorouracit,

-alkylating agents, such as dacarbazine,

- streptozotocin.

WO02066019 is introduced herein by reference, specifically regarding the "second drug

substance" indication therein.

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR

inhibitors, e.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTOR inhibitors, e.g. to result in

beneficial effects, e.g. include

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;

- corticosteroids; cyclophosphamide; azathioprene; leflunomide; mizoribine;

- mycophenolic acid or salt; mycophenolate mofetil;

- 15-deoxyspergualine or an immunosuppressive homologue, analogue or derivative thereof:

- mediators, e.g. inhibitors, of ber-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.q. 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 o-cyano-(3,4-dihydroxy)-]N-benzyicinnamamide (Tyrphostin AG 490),
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prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl)-amino-6,7-dimethoxyquinazoline]
(WHI-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] (WHI-

P154), [4-(3',5'-dibromo-4'-hydroxylphenyl)-amino-8,7-dimethoxyquinazoline] WHi-

P97,

KRX-211, 3{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-

1-yl}-3-oxo-propionitrile, in free form or in a pharmaceutically acceptable salt form,

e.g.

mono-citrate {also called CP-690,550), or a compound as disclosed in WO2004052359 or

WQO2005066156;

- mediators, e.g. agonists or modulators of S1P receptor activity, e.g. FTY720 optionally

phosphorylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-

chlorophenyllethyl-1,3-propanediol optionally phosphorylated or 1-{4-[1-(4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid 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, CD886, IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having
a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least
extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

at least

sequence, e.g. CTLAA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.

LEA29Y;

- mediators, e.g. inhibitors of adhesion molecule activities, e.g. LFA-1 antagonists, ICAM-1

or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists,
- mediators, e.g. antagonists of CCR9 acitiviy,

- mediators, e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to

TNF-alpha, e.g. infliximab {(Remicade®),

- nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs (CINOD);
- phospordiesterase, e.g. mediators, e.g. inhibitors of PDE4B activity,

- mediators, e.g. inhibitors, of caspase activity,
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- 'multi-functional anti-inflammatory’ drugs (MFAIDs), e.g. cytosolic phoshpholipase A2
{cPLAZ2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to
glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides,
such as sulfadiazine, sulfisoxazole; sulfones, such as dapsone; pleuromutilins,
fluoroquinclones, e.g. metronidazole, quinolones such as ciprofloxacin; levofioxacin;
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 Sandaostatin 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.
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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, diasterecisomers, enantiomers, tautomers as well as the
corresponding crystal modifications of above disclosed compounds where present, e. g.
solvates, hydrates and pelymerphs, 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 anima! 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(ICsy in low nM range) versus the
comparative Compound A resistant KB-31 andHCT116 lines (ICs; in the, micromolar range),
is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.
Subsequently, a two-fold dilution series of each compound {an mTOR inhibitor other than
Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x
the ICs, of each compound) either alone or in paired combinations, and the dilutions are

added to the wells.

The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4
and the amount of bound dye (proportional to the number of surviving cells that bind the dye)
determined. ICss are subsequently determined using the Calcusyn program, which provides
a measure of the interaction, namely the so-called non-exclusive combination index (Ch),
where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =
synergy. In this assay, mTOR inhibitors, e.g. the compound A, show interesting
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antiproliferative activity in combination with another chemotherapeutic agent, e.g. such as

defined above, e.g. in combination with somastatin or a somastatin analogue.

Furthermore, in this assay Compound A may potentiate the loss of A549 cell viability and cell

death 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. W0O2005064343.

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. 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
¢JUN in the control cells, but not in either the myrAkt1 or DANSK1 cells. Co-treatment of
resistant myrAkt1 MCF-7 cells with Compound A, however, restores activation of the

ASK/JNK pathway and increases endocrine therapy sensivity.

D. Clinical Trial
27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and
compound A, 5 mg, daily . Response evaluation is performed every 12 weeks. Study

duration: 6 months.
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In that study practically total inhibition of S6K1 activity and a reduction of more of 50% of
chromogranin A is observed.

Also synergistic effects of the combination are obtained.

Further clinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg
weekly) in monotherapy, and in combination therapy together with, e.g. 30 mg, of
Sandostatin LAR® daily are investigated, e.g.

A randomized, double-blind, placebo controlied study of compound A in 420 patients who
are receiving therapy with Sandostatin LAR® for advanced midgut carcinoid tumors. Patients
continue baseline Sandostatin LAR® therapy and are randomized to receive Compound A
10 mg/day or placebo. Primary endpoint is progression free survival (PFS). Secondary
endpoints include overall survival, carcinoid-associated symptoms of flushing and diarrhea,
pharmakinetics and pharmadynamics. For efficacy assessment progression and response
are assessed per 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 tumeor (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 tumoer) 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 secretery pancreatic tumors are also be treated with Compound A, 10

mg a day, in addtion to Sandostatin LAR®.
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Patent claims

1.

A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeutical effective amcount 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 amcunt 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-deoxarapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,
16-pent-2-ynyloxy-32 (S or R) dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-
methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, 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

difluents 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-(hydroxyethyljrapamycin 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. SU011248, growth Hormone—Receptor Antagonists, such as
pegvisomant, filgrastim or pedfilgrastim, or interferon alpha.

SC/18-May-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 (FK506-binding protein 12). mTOR
modulates translation of specific mMRNAs 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 macrolide antibiotic produced by
Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.
rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

wherein

R, is CH; or Ci.ealkynyl,

Rz is H,-CH2-CH2-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyl or tetrazolyl, and

X is = Q, (H, H) or (H, OH), provided that R is other than H when X is =O and R, is CHs, or
a prodrug thereof when R; is-CH,-CH,-OH, e. g. a physiologically hydrolysable ether thereof,
for instance -CH,-CH,-O-(Cy.5)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-O-
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-
32 (S or R) dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-
hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-
rapamycin(also known as CCIi779) or 40-epi-(tetrazolyl)- rapamycin (also known as
ABT578), the so-calted rapalogs, e. g. as disclosed in WO9802441, WOQ0114387 and
WO00364383, 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
WQ08409010 (referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-
ynytoxy-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,
WQ09205179, W09402136, W09402385, W08613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0O-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (alsc known as CCI779)
and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO9802441, WO0114387 and WO0364383,
such as AP23573, AP23464, AP23675 or AP23841 and/or

compounds disclosed under the name TAFA-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,
particutarly for the treatment of solid tumors, especially of advanced solid tumaors.
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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 uptake and decarboxylation system), comprise
less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,
nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend upon the cell of origin and are
physiclogically 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):895-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-cell neuroendocrine
carcinoma and smali-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 carcinecids 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 neurcendocrine carcinoma of the lung is a newly recognized clinicopathologic
entity, which is distinct from smali-cell carcinoma and has a poor prognosis.

Typical carcinoid tumors of the lung represent the mast well differentiated and least
biologically aggressive type of pulmonary neurcendocrine tumor. These tumors
characteristically grow slowly and tend to metastasize infrequently. Atypical carcinoid tumors
have a more aggressive histclogic 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 crigin than those originating within the gastrointestinal tract. Endocrine
syndromes found in association with small cell carcinema of the lung are found less
commenly with carcinoid tumors of the lung; however, some endocrine abnormalities have
been attributed to both typical and atypical puimonary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive biology simifar to that of
adenocarcinomas, particularly when they are located in the colon, stomach, and small
intestine, see e.g. Modlin IM et al, Gastroenterclogy 2005;128:1717-1751. For small-
intestinal carcinoids, which are the most frequent cause of carcinoid syndrome due to
metastatic 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 celis, 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 preduction resulting in hypoglycemia are some of the
endocrinopathies that can be preduced 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
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 neuroendecrine malignancies of the Gl tract (Arnold R, Rinke A et al, Clinical
Gastroenterology 2005;19(4):649-656). The apparent refractoriness of such tumeors 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. VVasopressin 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. Melanccyte 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 evatluation of an

incidental problem. A clinically nonfunctioning tumor may cause hypoepituitarism, 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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Ancther common pituitary tumor is called a prolactinoma, a benign tumor that produces the
prolactin hormone. Protactin 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) resuiting 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 giand. 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 gtands 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 hormene production from the parathyroid
gfands, pituitary gland and pancreas (thetas why physicians will measure hormones in the
blood to check for overproduction of each specific hormone). Increased hermone production
is usually associated with enfargement 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, 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, e.g. 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.

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 grewth, 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

therapeutically effective amount of an mTOR inhibitor.

Endocrine tumors include neuroendocrine tumors, such as described above, e.g. including
pancreatic neuroendocrine and pulmonary tumeors. Carcinoid tumoers 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 methad for inhibiting or controlling endocrine tumaors, 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 tec 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-ynyloxy-32-deoxorapamycin, 16-
pent-2-ynyloxy-32 (S or R) -dihydro-rapamyecin, 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;

such as 40-O-(2-hydroxyethyl)-rapamycin, 32-deaxorapamycin32-deoxorapamycin, 18-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)-rapamyecin,

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. concomitantty 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, oxaliplatin, triciribine, permetrexed (Alimta®), sunitinib (SU11248), temozolidine,
daunorubicin, dactinomycin, doxorubicin, bleomycin, mitomycin, nitrogen mustard,
chlorambucil, melphatan, cyclophosphamide, 8-mercaptopurine, B-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 W00206601%, 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 W0O8747317, preferably octreotide, e.g. sold under the trade name
Sandostatin® or Sandostatin LAR®, laureotide (BIM23014), vapreotide (RC-160), e.g. sold
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under the trade name Sansar® or Dorised®, lanreotide, e.g. sold under the trade name
Somatuline LAA® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone-Receptor Antagonists, such as pegvisomant {a pegytated 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
podophitiotoxines 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.

WO002066019 is introduced herein by reference, specifically regarding the "second drug

substance” indication therein.

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR
inhibitors, e.g. to result in beneficial effects.

Such other chemotherapeutic which may be combined with mTOR inhibitors, e.g. to result in
beneficial effects, e.g. include

mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM881;
- 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 ber-abl tyrosine kinase activity;

mediators, €.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 disclosed in W00238561 or W0O0382859,

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-

cyanocacetamide a-cyano-({3,4-dihydroxy)-]JN-benzylcinnamamide (Tyrphostin AG 4

90),

prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl)-amino-6,7-dimethoxyquinazoline]
(WHI-P131}, [4-(3'-bremo-4'-hydroxylphenyl)-amino-6, 7-dimethoxyquinazoline] (WHI-

P154), [4-(3',5'-dibromo-4'-hydroxylpheny})-amino-6,7-dimethoxyquinazoline] WHI-

P97,

KRX-211, 3-{(3R,4R}-4-methyl-3-imethyl-(7H-pyrrolc{2,3-d]pyrimidin-4-yh-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 W(02004052359 or

W0O2005066156;

- 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-benzyloxyphenylthic)-2-

chiorophenyllethyl-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, CD86, IL-12 receptor, IL-17 receptor, IL-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having

at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

sequence, e.g. CTLAA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g.

LEA29Y;

- mediators, e.g. inhibitors of adhesion molecule activities, e.g. LFA-1 antagonists, ICAM-1

or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists,
- mediators, e.g. antagonists of CCR9 acitiviy,
- mediators, e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibedies which bind to

TNF-alpha, e.g. infliximab (Remicade®),
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- nitric oxide releasing non-steniodal 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.qg. inhibitors, of caspase activity,

- 'multi-functional anti-inflammatory’ drugs (MFAIDs), e.g. cytosolic phoshpholipase A2
(cPLAZ2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to
glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides,
such as sulffadiazine, sulfisoxazole; sulfones, such as dapsone; pleuromutilins,
fluoroquinolones, e.g. metronidazole, quinoiones such as ciprofloxacin; levofloxacin;
probiotics and commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antiviral drugs, such as ribivirin, vidarabine, acyclovir, ganciclovir, zanamivir, oseltamivir
phosphate, famciclovir, atazanavir, amantadine, didanosine, efavirenz, foscarnet, indinavir,
lamivudine, nelfinavir, ritonavir, saquinavir, stavudine, valacyclovir, valganciclovir,
zidovudine;.

- antidiarrheal agents, e.g. including diphenoxylate, loperamide, codeine.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®
or Sandostatin LAR®.

In another aspect the present invention provides a pharmaceutical combination, e.g.
composition, comprising as a first agent an mTOR inhibitor and as a second agent 5-
Fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a
spectrum 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 formutation; kits, in which two or more
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pharmaceutically active agents in separate formulations are sold in the same package, e.g.
with instruction for co-administration; and free combinations in which the pharmaceutically
active agents are packaged separately, but instruction for simultaneous or sequential

administration are given.

in each case 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, diasterecisomers, enantiomers, tautomers as well as the
corresponding crystal modifications of above disclosed compounds where present, e. g.
solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as
active ingredients in the combinations of the invention may be prepared and administered as
described in the cited documents or in the product description, respectively. Also within the
scope of this invention is the combination of more than two separate active ingredients as
set forth above, i. e. a pharmaceutical combination within the 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(ICs in low NnM range) versus the
comparative Compound A resistant KB-31 andHCT116 lines (ICs; in the, micromolar range),
is added to 96-well plates (1,500 cells/well in100 ul medium) and incubated for 24 hr.
Subsequently, a two-fold dilution series of each compound (an mTOR inhibitor other than
Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x
the ICgy 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)
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determined. ICsys are subsequently determined using the Calcusyn program, which provides
a measure of the interaction, namely the so-called non-exclusive combination index (CI),
where Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =
synergy. In this assay, 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 p70S86 kinase 1 (S6K1) assay, see e.g. W0O2005064343.

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. 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, respense 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
¢JUN in the control cells, but not in either the myrAkt1 or DANSK1 cells. Co-treatment of
resistant myrAkt1 MCF-7 cells with Compound A, however, restores activation of the

ASK/JNK pathway and increases endocrine therapy sensivity.
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D. Clinical Trial
27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and
compound A, 5 mg, daily . Response evaluation is performed every 12 weeks. Study

duration: 8 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
weekiy) in monotherapy, and in combination therapy together with, e.g. 30 mg, of
Sandostatin LAR® daily are investigated, e.g.

A randomized, double-blind, placebo controlied study of compound A in 420 patients who
are receiving therapy with Sandostatin LAR® for advanced midgut carcinoid tumors. Patients
continue baseline Sandostatin LAR® therapy and are randomized to receive Compound A
10 mg/day or placebo. Primary endpoint is progression free survival (PFS). Secondary
endpoints include overall survival, carcinoid-associated symptoms of flushing and diarrhea,
pharmakinetics and pharmadynamics. For efficacy assessment progression and response
are assessed per 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 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 te 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 toc 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-decxorapamyecin,
16-pent-2-ynyloxy-32 (S or R} -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-

West-Ward Pharm.
Exhibit 1002
Page 328



10

15

20

25

30

Case TX/4-34678P7/NF| 8102

10.

-20-

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 methed 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.

11. A method of any one of claims 9 or 10, wherein an mTRO inihibor is 40-O-(2-
hydroxyethyl)-rapamycin.

12. A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered
intermittently.

13. A method of any one of claims 1 to 12 for treating neurcendocrine tumors.

14. A method of any one of claims 1 to 12 for treating carcinoid tumors,

15.  An mTOR inhibiter for use in a method of any cne of claims 1 to 12.

16. An mTOR inhibtor for use in the preparation of a pharmaceutical compesition for use in
a methed of any one of claims 1 to 15.

17. 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.

18. A pharmaceutical combination for use in a method of any one of claims 1 te 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-(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. SU011248, growth Hormone—Receptor Antagonists, such as
pegvisomant, filgrastim or pegfilgrastim, or interferon alpha.

SC/14-Sep-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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Patent claims

10.

A method for treating endocrine tumors, comprising administering to a subject in need

thereof a therapeuticaily effective amount of an mTOR inhibitor.

A method for inhibiting growth of endecrine 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, comprising
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 8.
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11. A method according to any one of claims 1 to 9, or the use according to ¢laim 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 40-0-(2-hydroxysthyh)-

rapamycin.

SC/M7-Nov-06
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Neuroendocrine tumor treatment

The present invention relates to organic compounds, more specifically to the use of mMTOR

inhibitors in neurocendocrine tumeor treatment.

An mTOR inhibitor as used herein is a compound which targets intracellular mTCOR
("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 MTOR activity via a complex with its intracellular receptor FKBP12 (FK506-binding
protein 12}, mTOR modulates transiation of specific mMRNAs via the regulation of the
phosphorylation state of several different translation proteins, mainly 4E-PB1, P70S56K
(P7056 kinase 1) and eEF2.

Rapamycin is a known macrolide antibiotic produced by Streptomyces hygroscopicus of
formula

Other mTOR inhibitors include rapamycin derivatives, for example including rapamycin
substituted in position 40 and/or 16 and/or 32.

Examples of other mTOR inhibitors include 40-O-alkyl-rapamycin derivatives, e.g. 40-0O-
hydroxyalkyl-rapamycin derivatives, for example 40-O-(2-hydroxy)-ethyl-rapamycin
{everolimus),

rapamycin derivatives which are substituted in 40 position by heterocyclyl, e.g. 40-epi-
(tetrazolyl}-rapamycin (also known as ABT578),
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32-deoxo-rapamycin derivatives and 32-hydroxy-rapamycin derivatives, such as 32-
deoxorapamycin,

16-O-substituted rapamycin derivatives such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-
pent-2-ynyloxy-32(8 or R) -dihydro-rapamycin, or 16-pent-2-ynyloxy-32(S or R)-dihydro-40-
C-(2-hydroxyethyl}-rapamycin,

rapamycin derivatives which are acylated at the oxygen in position 40, e.g. 40-[3-hydroxy-2-
{hydroxy-methyl)-2-methylpropanoate]-rapamycin (also known as CCI779 or temsirolimus),
rapamycin derivatives (also sometimes designated as rapalogs) as disclosed in W(0O90802441
or WO00114387, e.g. including AP23573, such as 40-O-dimethyiphosphinyl-rapamycin,
compounds disclosed under the name biclimus (biolimus A9), including 40-0O-(2-
ethoxy)ethyl-rapamycin, and compeunds disclosed under the name TAFA-93, AP23464,
AP23675 or AP23841; or

mTOR inhibitors as e.g. disclosed in W0O2004101583, W08205179, W08402136,
W09402385 and W0O9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- {2-hydroxyethyl}-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanocate]-rapamycin {also known as CCI779)
and/or

40Q-epi-(tetrazolyl)- rapamycin {also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in WO8802441, W00114387 and WO0364383,
AP23573, AP23464, AP23675 or AP238B41, e.g. AP23573, and/or

compounds disclosed under the name TAFA-83, and/or

compounds disclosed under the name biolimus.

More preferably an mTOR inhibitor is selected from the group consisting of
rapamycin, and/or
40-0-{2-hydroxyethyl)-rapamycin, and/or

32-deoxorapamycin, and/or
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16-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or

18-pent-2- ynyloxy-32 (S orR)-dihydro-40-G- (2-hydroxyethyl)-rapamycin, and/or

40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-rapamycin (also known as CCI779)
and/or

40-epi-{tetrazolyl)-rapamycin (also known as ABT578), and/or

AP23573,

such as 40-0O-(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 tumers.
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 uptake and decarboxylation system), comprise
less than half of ali 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 hypercaicemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas,
GRFomas). The hormones secreted by pancreatic NETs depend upon the cell of origin and
are physiologically involved in a network of autocrine, paracrine, endocrine and
neurotransmitter communication. While hormone secretion is not observed in all cases of
pancreatic NET, the apparently “nonfunctioning” {(i.e., non-secreting) pancreatic NETs tend
to be more aggressive and present with symptoms of tumor bulk (see e.g. Barakat et al,
Endocrine-related cancer 2004:11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl
2):895-599).
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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;128:1668-16842005).

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, 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 duocdenum.

Midgut carcinoids are located in the distal ileum, cecum, and proximat 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-celi carcinomas, Kulchitsky celts, argentaffin cells,
pulmonary carcinoids, neurcendocrine 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 neurocendocrine tumors, which cover a range of
tumors ranging from bronchial carcinoid at one of the spectrum, with a small cell carcinoma,
or possibly large cell neuroendocrine tumors at the other end. They demonstrate a wide
range of clinical and biclogic behaviors, including the potential to synthesize and secrete
peptide hormenes 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 neurcendocrine carcinoma of the lung is a newly recognized clinicopathologic
entity, which is distinct from small-cell carcinoma and has a poor prognosis.

Typical carcinoid tumors of the lung represent the most well differentiated and least
biologically aggressive type of pulmonary neurcendccrine tumor. These tumors
characteristically grow slowly and tend to metastasize infrequently. Atypical carcinoid tumors
have a more aggressive histologic and clinical picture. They metastasize at a considerably
higher rate than do typical carcinoid tumors. Carcinoid syndrome has been reported in
association with very large bronchopulmenary carcinoid tumors or in the presence of
metastatic disease. It is noted 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 tumers of the lung; however, some endocrine abnormalities have
been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive 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 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
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. Ectopi¢ 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/flucrouracil or 5-fluorouragcil/ epirubicin, the authors conclude that that they are
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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 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 alse acts as an intermediary between the brain and other endocrine glands.
Our hormones and the pituitary gland accomplish many homeostatic and specialized
functicns, 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 giand is called the adenohypophysis. It produces a variety
of harmones, 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
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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 hormenes. 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 cormmon pituitary tumor is called a prolactinorna, a benign tumeor 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 tumers lead
to excessive somatic growth and multiple systemic, medicat conseguences. 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 uncommeon 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 parls 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.

Adencmas 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 hearibeat), 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 tumars, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTOR inhibitor.
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1.3

1.4

1.5

1.6

1.7

1.8

1.9

-10 -

A method for inhibiting or controlling endocrine tumors, comprising administering to a
subject in need thereof a therapeutically effective amount of an mTOR inhibitor.

A method for inducing endocrine tumor regression, e. g. tumor mass reduction,
comprising administering to a subject in need thereof a therapeutical effective amount of
an mTOR inhibitor.

A method for treating endocrine tumor invasiveness aor symptoms associated with such
tumor growth, comprising administering to a subject in need thereof a therapeutically
effective amount of an mTOR inhibitor.

A method for preventing metastatic spread of endocrine tumors or for preventing or
inhibiting growth of micrometastasis, comprising administering to a subject in need
thereof a therapeutically effective amount of an mTOR inhibiter.

A method for the treatment of a disorder associated with endocrine tumors, comprising
administering to a subject in need thereof a therapeutically effective amount of an
mTOR inhibitor,

The use of an mMTOR inhibitor for the manufacture of a medicament for use in any
method of 1.1 to 1.7 above.

A pharmaceutical composition comprising an mTOR inhibitor in association with at least
one pharmacedutically 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 high-grade large-cell

neuroendocrine carcinoma and small-cell lung carcinoma; e.g. including carcinoids arising

from the

- foregut e.g., bronchial, pulmonary or gastric carcinoids, e.g. including primary foregut

tumors confined to the thymus, lung, stomach, and duodenum; e.g. carcinoid tumors of the

West-Ward Pharm.
Exhibit 1002
Page 347



10

15

20

25

30

WO 2007/057457 PCT/EP2006/068656
-11 -

Gl tract, e.g. located in the colon, stomach or small intestine, e.g. small-intestinal
carcinoids, e.g. including
- midgut, e.g., small intestine or appendiceal carcinoids, e.g. located in the distal ileumn,
cecum, and proximal colon, or
- hindgut, e.g., rectal carcinocids.
Carcinoid lung tumors as indicated herein e.g. include neuroendocrine carcinoma, Kulchitsky
cell carcinoma (KCC} (Kulchitsky cells, argentaffin ceils), bronchial carcinoid tumors,
bronchial adenomas, e.g. including bronchial adenomas such as a small cell carcinoma and
large cell neuroendocrine tumers, typical carcinoids or atypical carcinoids associated with
large bronchopulmonary carcinoid tumors or small-cell carcinomas, pulmonary carcinoids,
neuroendocrine lung tumors, large-cell neuroendocrine carcinoma of the lung, (primary)
pulmonary neoplasms, bronchopulmonary carcinoid tumors, lung neoplasms, lung cancers,

pulmonary cancers, intrabronchial mass.

Pancreatic neuroendocrine tumors as indicated herein e.g. include islet cell tumors,
APUDomas, insulinomas, glucagonomas, honfunctioning pancreatic NETs, pancreatic NETs

associated with hypercalcemia, gastrinomas, VIPomas, 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 neurgendocrine
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 harmene-releasing hormone secretion, ectopic secretion of
corticotropin, cardiac manifestations secondary to fibrosis of the endocardium (endocardial
fiorosis), valvular regurgitation {valvular heart disease}, tricuspid insufficiency, secondary
right-sided heart failure, wheezing or asthma-like symptoms, pellagra-like skin lesions with
hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension, recurrent

pneumonia, cough, chest pain.

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 1 (MEN 1}

West-Ward Pharm.
Exhibit 1002
Page 348



10

15

20

25

30

WO 2007/057457 PCT/EP2006/068656
12 -

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, amencorrhea,
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, e.g. for

any use as indicated under 1.1 to 1.8 above.
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2.2 A pharmaceutical combination comprising an mTOR inhibitor in combination with at
least one second drug substance, e.g. for any use as indicated under 1.1 to 1.8 above.

2.3 A pharmaceutical composition comprising an mTOR inhibitor in combination with at least
one second drug substance and one or more pharmaceutically acceptable excipient(s),
e.g. for any use as indicated under 1.1 toc 1.8 above.

2.4 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.

2.5 Any method of 1.1 to 1.8 above comprising co-administering, concomitantly or in
sequence, a therapeutically effective amount of an mTOR inhibitor and at least one
second drug substance, e.g. in the form of a pharmaceutical combination or
composition.

2.6 An mTOR inhibitor in combination with at least one second drug substance for use in
the preparation of a medicament, e.g. for use in any method of 1.1 to 1.8 above.

2.7 Any method as indicated under 2.1 to 2.6 above, wherein the mTOR 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, e.g. with instruction for co-administration; and free combinations in which an
mTOR inhibitor and at least one second drug substance are packaged separately, but

instruction for concomitant or sequential administration are given.

In another aspect the present invention provides

2.8 A pharmaceutical package 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

2.11 A pharmaceutical combination comprising an amount of an mTOR inhibitor and an
amount of a second drug substance, wherein the amounts are appropriaie to produce
a synergistic therapeutic effect.

2.12- A method for improving the therapeutic utility of a an mTOR inhibitor comprising co-
administering, e.g. concomitantly or in sequence, a therapeutically effective amount of
an mTOR inhibitor and a second drug substance.

2.13 A method for improving the therapeutic utility of a second drug substance comprising
co-administering, e.g. concomitantly or in sequence, a therapeutically effective amount
of an 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, e.g. when used in any method according to 1.1 to 1.8 as described

above.

A (pharmaceutical} combination, e.g. composition as indicated under 2.1 to 2.13 comprises
a) a first agent which is an mTOR inhibitor and
b) 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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humans, an indicated daily dosage includes a range

- from about 0.0001 g to about 1.5 g, such as 0.001 gto 1.5 g;

- from about 0.001 mg/kg body weight to about 20 mg/kg body weight, such as 0.01 mg/kg
body weight to 20 mg/kg body weight,

for example administered in divided doses up to four times a day.

In a method, for use or in a combination, pharmaceutical combination or pharmaceutical
composition provided by the present invention an mTOR inhibitor, such as rapamycin or
rapamycin derivative, may be administered as appropriate, e.g. in dosages which are known
for mTOR inhibitors, by any administration route, e.g. enterally, e.g. orally, or parenterally.
E.g. everolimus may be administered, e.g. orally, in dosages from 0.1 mg up to 15 mg, such
as 0.1 mg to 10 mg. e.g. 0.1 mg, 0.25 mg, 0.5 mg, 0.75 mg, 1 mg, 2.5 mg, 5 Mg, or 10 mg,
more preferably from 0.5 mg to 10 mg, e.g. in the form of (dispersible) tablets; e.g.
comprising everolimus in the form of a solid dispersion; e.g. a weekly dosage may include up
to 70 mg, e.g. 10 to 70, such as 30 to 50 mg, depending on the disease being treated.

Rapamycin or e.g. temsiroiimus may be administered parenterally in similar dosage ranges.

A second drug substance may be administered in combination therapy as appropriate, e.g.
according to a method as conventional, e.g. analogously to administration indications given

for a specified drug for single treatment.

A second drug substance according to the present invention may be administered by any
conventional route, for example enterally, e.g. including nasal, buccal, rectal, oral,
administration; parenterally, e.g. including intravenous, intraarterial, intramuscular,
intracardiac, subcutanous, intraosseous infusion, transdermal (diffusion through the intact
skin), transmucosal (diffusion through a mucous membrane), inhalational administration;
topically; e.g. including epicutaneous, intranasal, intratracheal administration; intraperitonea!
(infusion or injection into the peritoneal cavity); epidural (peridural) (injection or infusion into
the epidural space); intrathecal {injection or infusion into the cerebrospinal fluid); intravitreal
(administration via the eye); or via medical devices, e.g. for local delivery, e.g. stents;

e.g. in form of coated or uncoated tablets, capsules, (injectable) solutions, infusion solutions,
solid solutions, suspensions, dispersions, solid dispersions; e g. in the form of ampoules,
vials, in the form of creams, gels, pastes, inhaler powder, foams, tinctures, lip sticks, drops,

sprays, or in the form of suppositories.
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A secend drug substance according to the present invention may be administered in the
form of a pharmaceutically acceptable salt, or in free form; optionally in the form of a sclvate,
Pharmaceutical compositions according te the present invention may be manufactured
according, e.g. analogously, to a method as conventional, e.g. by mixing, granulating,
coating, dissolving or Iyophilizing processes. Unit dosage forms may contain, for example,
from about 0.1 mg to about 1500 mg, such as 1 mg to about 1000 mg.

Pharmaceutical compositions comprising a combination of the present invention and
pharmaceutical compositions comprising a second drug substance as described herein, may
be provided as appropriate, e.g. according, e.g. analogously, to a method as conventional,
or as described herein for a pharmaceutical composition of the present invention.

By the term "second drug substance"” as used herein is meant either an mTOR inhibitar

other than the first drug substance or a chemotherapeutic agent other than an mTOR

inhibitor, preferably any chemotherapeutic agent other an mTOR inhibitor.

For example, a second drug substance as used herein includes e.g.

-an anticancer drug, preferably an anti-endocrine tumor agent,

- an anti-inflammatory and/or immuncmeadulatory and/or antiallergic drug,

- a combination of an anticancer drug with an anti-inflammatory and/cr immunomodulatory
drug and/or antiallergic drug.

A second drug substance 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}.
In another aspect the present invention provides

3. Any method, combination, pharmaceutical combination, pharmaceutical composition or
use as indicated under 1.1 to 1.9 and 2.1 to 2.13 above wherein an mTOR inhibitor is
selected from rapamycin or a rapamycin derivative, such as
rapamycin, and/or
40-0-(2-hydroxyethyl)-rapamycin (also known as everolimus), and/or
32-deoxorapamycin, and/or
16-pent-2-ynyloxy-32-deoxorapamycin, and/or
16-pent-2-ynyioxy-32 (S or R) -dihydro-rapamycin, and/or
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16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl}-rapamycin, and/or
40- [3-hydroxy-2- (hydroxy- methyl}-2-methylpropancate]-rapamycin (also known as
CCI779) and/or

4Q-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in W0O9802441, WQ0114387 and
WO0364383, AP23573, AP23464, AP23675 or AP23841, e.g. AP23573, and/or
compounds disclosed under the name TAFA-93, and/or

compounds disclosed under the name biolimus;

e.g. 40-0-(2-hydroxyethyl)-rapamycin (herein also designated as "compound A"},

In a preferred aspect the present invention provides any method, combination,
pharmaceutical combination, pharmaceutical composition, or use as indicated under 1.1to

1.9 and 2.1 to 2.13 above for treating neuroendocrine tumors.

In another preferred aspect the present invention provides any method, combination,
pharmaceutical combination, pharmaceutical composition, or use as indicated under 1.1 to

1.9 and 2.1 to 2.13 above for treating carcinoid tumors.

In another preferred aspect the present invention any method, combination, pharmaceutical
combination, pharmaceutical composition, or use as indicated under 1.1 to 1.9and 2110

2.13 above for treating pituitary tumors.

Anticancer drugs which are prone to be useful as a combination partner with an mTOR

inhibitor, e.g. prone to be useful according to the present invention, e.g. include

i. a steroid; e.g. prednisone.

ii. an adenosine-kinase-inhibitor; which targets, decreases or inhibits nucleobase,
nucleoside, nuclectide and nucleic acid metabolisms, such as 5-lodotubercidin, which
is also known as 7H-pyrrolo[2,3-d]pyrimidin-4-amine, 5-iodo-7-B-D-ribofuranosyI-(9Cl).

fii. an adjuvant; which enhances the 5-FU-TS bond as well as a compound which targets,
decreases or inhibits, alkaline phosphatase, such as leucovorin, levamisole,

iv. an adrenal cortex antagonist; which targets, decreases or inhibits the activity of the
adrenal cortex and changes the peripheral metabolism of corticosteroids, resulting in a

decrease in 17-hydroxycorticosteroids, such as mitotane.

West-Ward Pharm.
Exhibit 1002
Page 354



10

15

20

25

30

Vi,

vii.

vili.

WO 2007/057457 PCT/EP2006/068656

- 18 -

an AKT pathway inhibitor; such as a compound which targets, decreases or inhibits
Akt, also known as protein kinase B (PKB), such as deguelin, which is also known as
3H-bis[1]benzopyrano[3,4-b:6' 5'-e]pyran-7(7aH)}-cne, 13,13a-dihydro-9,10-dimethoxy-
3.3-dimethyl-, (7a$S, 13aS)-(9Cl); and triciribine, which is alsc known as 1,4.5,6.8-
pentaazaacenaphthylen-3-amine, 1,5-dihydro-5-methyl-1-3-D-ribofuranosyl-(9Cl).

an alkylating agent; which causes alkylation of DNA and resuits in breaks in the DNA
molecules as well as cross-linking of the twin strands, thus interfering with DNA
replication and transcription of RNA, such as chlorambucil, cyclophosphamide,
dacarbazine, lomustine, procarbazine, e.g. in the form of a hydrochloride, thiotepa,
melphalan, temozolomide {TEMODAR®), carmustine, ifosfamide, mitomycin,
altretamine, busulfan, machlorethamine hydrochloride, nitrosourea (BCNU or Gliadel),
streptozocin, estramustine. Cyclophosphamide can be administered, e.g., in the form
as it is marketed, e.g., under the trademark CYCLOSTIN®; and ifosfamide as
HOLOXAN®.

an angiogenesis inhibitor; which targets, decreases or inhibits the production of new
blood vessels, e.g. which targets methicnine aminopeptidase-2 (MetAP-2),
macrophage inflammatory protein-1 (MIP-1alpha), CCL5, TGF-beta, lipoxygenase,
cyclooxygenase, and topoisomerase, or which indirectly targets p21, p53, CDK2 and
collagen synthesis, e.g. including fumagillin, which is known as 2,4,8.8-
decatetraenedioic acid, mono[(3R,48,58,6R}-5-methoxy-4-[(2R,3R)-2-methyl-3-(3-
methyl-2-butenyl)oxiranyi]-1-oxaspiro[2.5]oct-6-yl] ester, (2E,4E 6E,8E)- (9Cl);
shikonin, which is also known as 1,4-naphthalenedione, 5,8-dihydroxy-2-[(1R)-1-
hydroxy-4-methyl-3-pentenyl]- (9C1); tranilast, which is also known as benzoic acid, 2-
[[3-(3,4-dimethoxyphenyl)-1-ox0-2-propenyllamine]-(2Cl); ursolic acid; suramin;
bengamide or a derivative thereof, thalidomide, TNP-470.

an anti-androgen; which blocks the action of androgens of adrenal and testicular origin
which stimulate the growth of normal and malignant prostatic tissue, such as
nilutamide: bicalutamide (CASODEX®), which can be fermulated, e.g., as disclosed in
US4636505.

an anti-estrogen; which antagonizes the effect of estrogens at the estrogen receptor
level, e.g. including an aromatase inhibitor, which inhibits the estrogen production, i. e.
the conversion of the substrates androstenedione and testosterone to estrone and

estradiol, respectively,
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e.g. including atamestane, exemestane, formestane, aminoglutethimide, roglethimide,
pyridogiutethimide, trilostane, testolactone, ketokonazole, vorozole, fadrozole,
anastrozole, letrozole, toremifene; bicalutamide; flutamide; tamoxifen, tamoxifen
citrate; tamoxifen; fulvestrant; raloxifene, raloxifene hydrochloride. Tamoxifen may be
e.g. administered in the form as it is marketed, e.g., NOLVADEX®; and raloxifene
hydrochloride is marketed as EVISTA®. Fulvestrant may be formulated as disclosed in
US4659516 and is marketed as FASLODEX®.

an anti-hypercaicemia agent; which is used to treat hypercalcemia, such as gallium {11)
nitrate hydrate; and pamidronate disodium.

an antimetabolite; which inhibits or disrupts the synthesis of DNA resulting in cell
death, such as 8-mercaptopurine; cytarabine; fludarabine; flexuridine; fluorcuraci!; 5-
fluorouracil(5-FU), floxuridine {5-FUdR), capecitabine; raltitrexed; methotrexate;
cladribine; gemcitabine; gemcitabine hydrochloride; thioguanine; 6-thioguanine,
hydroxyurea; DNA de-methylating agents, such as S-azacytidine and decitabine;
edatrexate: folic acid antagonists such as pemetrexed. Capecitabine and gemcitabine
can be administered e.g. in the marketed form, such as XELODA® and GEMZAR®.
an apoptosis inducer; which induces the normal series of events in a cell that leads to
its death, e.g. selectively inducing the X-linked mammalian inhibitor of apoptosis
protein XIAP, or e.g. downregulating BCL-xL; such as ethanol, 2-[{3-(2,3-
dichlorophenoxy)propyl]amino]-(9Cl); gambogic acid; embelin, which is also known as
2.5-cyclohexadiene-1,4-dione, 2,5-dihydroxy-3-undecyl- (9Cl); arsenic trioxide.

an aurora kinase inhibitor; which targets, decreases or inhibits later stages of the cell
cycle from the G2/M check point ail the way through to the mitotic checkpoint and late
mitosis: such as binucleine 2, which is also known as methanimidamide, N'-[1-(3-
chloro-4-flucrophenyl)-4-cyano-1H-pyrazol-5-yl]-N,N-dimethyl- (9CI).

a Bruton's Tyrosine Kinase (BTK} inhibitor; which targets, decreases or inhibits human
and murine B cell development; such as terreic acid.

a calcineurin inhibitor; which targets, decreases or inhibits the T cell activation
pathway, such as cypermethrin, which is also known as cyclopropanecarboxylic acid,
3-{2,2-dichloroethenyl}-2,2-dimethyl-,cyano(3-phenoxyphenylymethyl ester (9CI};
deltamethrin, which is also known as cyclopropanecarboxylic aci, 3-(2,2-
dibromoethenyl)-2, 2-dimethyl-(8)-cyanc(3-phenoxyphenylymethyl ester, (1R,3R)-{9CI);

fenvalerate, which is also known as benzeneacetic acid, 4-chloro-a-(1-methylethyl)-
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.cyano(3-phenoxyphenyl)methyl ester (9C1); and Tyrphostin 8; but excluding
cyclosporin or FK506.

a CaM kinase || inhibitor; which targets, decreases or inhibits CaM kinases;
constituting a family of structurally related enzymes that include phospherylase kinase,
myosin light chain kinase, and CaM kinases I-IV; such as 5-isoguinolinesulfonic acid,
4-[(28)-2-[(5-isoquinolinylsulfonyl)methylaming]-3-oxo-3-(4-pheny!-1-
piperazinyl)propyl]phenyl ester (3Cl}; benzenesulfonamide, N-[2-[[[3-(4-chiorophenyl)-
2-propenylmethyl]lamino]methyl]phenyl]-N-(2-hydroxyethyl)-4-methoxy-(9Cl).

a CD45 tyrosine phosphatase inhibitor; which targets, decreases or inhibits
dephosphorylating regulatory pTyr residues on Src-family protein-tyrosine kinases,
which aids in the treatment of a variety of inflammatory and immune disorders; such as
phosphonic acid, [[2-(4-bromophenoxy)-5-nitrophenyl]hydroxymethyl]-(9CI).

a CDC25 phosphatase inhibitor; which targets, decreases or inhibits overexpressed
dephosphorylate cyclin-dependent kinases in tumors; such as 1,4-naphthalenedione,
2,3-bis[(2-hydroyethyl}thio]-{9Cl).

a CHK kinase inhibitor; which targets, decreases or inhibits overexpression of the
antiapoptotic protein Bcl-2; such as debromohymenialdisine. Targets of a CHK kinase
inhibitor are CHK1 and/or CHKZ.

a controlling agent for regulating genistein, olomucine and/or tyrphostins; such as
daidzein, which is also known as 4H-1-benzopyran-4-one, 7-hydroxy-3-(4-
hydroxyphenyl)-(9C); Iso-Olomoucine, and Tyrphostin 1.

a cyclooxygenase inhibitor; e.g. including Cox-2 inhibitors; which targets, decreases or
inhibits the enzyme cox-2 (cyclooxygenase-2); such as 1H-indole-3-acetamide, 1-(4-
chlorobenzoyl)-5-methoxy-2-methyl-N-(2-phenylethyl)-(9Cl); S-alkyl substituted 2-
arylaminophenylacetic acid and derivatives, e.g. celecoxib (CELEBREX®), rofecoxib
(VIOXX®), etoricoxib, valdecoxib; or a 5-alkyl-2-arylaminophenylacetic acid, €.g., 5-
methyl-2-(2'-chloro-6'-fluoreanilino)phenyl acetic acid, lumiracoxib; and celecoxib.

a cRAF kinase inhibitor; which targets, decreases or inhibits the up-regulation of E-
selectin and vascular adhesion molecule-1 induced by TNF; such as 3-(3,5-dibromo-4-
hydroxybenzylidene)-5-iodo-1,3-dihydroindol-2-one; and benzamide, 3-
(dimethylamino)-N-[3-[(4-hydroxybenzoyl)amino]-4-methylphenyl]-(9Cl). Raf kinases
play an important role as extracellular signal-regulating kinases in cell differentiation,
proliferation, and apoptosis. A target of a cRAF kinase inhibitor includes, but is not
limited, to RAF1.
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a cyclin dependent kinase inhibitor; which targets, decreases or inhibits cyclin
dependent kinase playing a role in the regulation of the mammalian cell cycle; such as
NO9-isopropyl-olomoucine; olomoucine; purvalanot B, which is also known as Benzoic
acid, 2-chloro-4-[[2-[[(1R)-1-(hydroxymethyl)-2-methylpropyllamino]-9-(1-methylethyl)-
9H-purin-6-yljamino}- {9CI); reascovitine; indirubin, which is also known as 2H-indol-2-
one, 3-(1,3-dihydro-3-oxo-2H-indoi-2-ylidene)-1,3-dihydro- (9Cl); kenpaullone, which is
also known as indolo[3,2-d][1]benzazepin-6(5H)-one, 8-brome-7,12-dihydro- (9Cl});
purvalanot A, which is also known as 1-Butanol, 2-[{6-[(3-chlorophenyl)amino]-8-(1-
methylethyl}-9H-purin-2-ylJamine]-3-methyl-, (2R)- (9CI); indirubin-3'-monooxime. Cell
cycle progression is regulated by a series of sequential events that include the
activation and subsequent inactivation of cyclin dependent kinases (Cdks) and cyclins.
Cdks are a group of serine/threonine kinases that form active heterodimeric complexes
by binding to their regulatory subunits, cyclins. Examples of targets of a cyclin
dependent kinase inhibitor include, but are not limited to, CDK, AHR, CDK1, CDKZ,
CDK5, CDK4/6, GSK3beta, and ERK.

a cysteine protease inhibitor; which targets, decreases or inhikbits cystein protease
which plays a vital role in mammalian cellular turnover and apotosis; such as 4-
morpholinecarboxamide.N-[(1S)—3-f|uoro-2-oxo-1-(2-phenylethyl)propyl]amino]-2—oxo-
1-(phenyimethytyethyl]-(9CH).

a DNA intercalator: which binds to DNA and inhibits DNA, RNA, and protein synthesis;
such as plicamycin, dactinomy¢in.

a DNA strand breaker; which causes DNA strand scission and resutts in inhibition of
DNA synthesis, ininhibition of RNA and protein synthesis; such as bleomycin.

an E3 Ligase inhibitor; which targets, decreases or inhibits the E3 ligase which inhibits
the transfer of ubiquitin chains to proteins, marking them for degradation in the
proteasome; such as N-((B,3,3—trif|uoro-2-trif|uoromethyi)propionyl)sulfanilamide.

an endocrine hormone; which by acting mainly on the pituitary gland causes the
suppression of hermones in males, the net effect being a reduction of testosterone to
castration levels; in females, both ovarian estrogen and andregen synthesis being
inhibited: such as leuprolide; megestrol, megestrol acetate.

compounds targeting, decreasing or inhibiting the activity of the epidermal growth
factor family of receptor tyrosine kinases (EGFR, ErbB2, ErbB3, ErbB4 as homo- or
heterodimers), such as compounds, proteins or antibodies which inhibit members of
the EGF receptor tyrosine kinase family, e.9. EGF receptor, ErbB2, ErbB3 and ErbB4
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or bind to EGF or EGF-related ligands, and are in particular those compounds,
proteins or monoclonal antibodies generically and specifically disclosed in WO
97022868, e.g. the compound of ex. 39, EP0564409, W(09903854, EPQ520722,
EP0566226, EPQ787722, EP0837063, US5747498, W09810767, WQg8730034,
WQ9749688, WO9738983 and, especially, W0Q8630347, e.g. a compound known as
CP 358774, WQ2633980, e.g. a compound known as ZD 1839; and WO 9503283,
e.g. a compound known as ZM105180, e.g including trastuzumab (HERCEPTIN®),
cetuximab, iressa, OS|-774, CI-1033, EKB-569, GW-2016, E1.1, E2.4, E2 5, E6.2,
E6.4, E2.11, EB.3 or E7.6.3, 7H-pyrrolo-[2,3-d]pyrimidine derivatives which are e.g.
disclosed in WQ03013541, erlotinib, gefitinib. Erlotinib can be administered in the form
as it is marketed, e.g. TARCEVA®, and gefitinib as IRESSA®, human monoclonal
antibodies against the epidermal growth factor receptor including ABX-EGFR.

an EGFR, PDGFR tyrosine kinase inhibitor; such as EGFR kinase inhibitors including
tyrphostin 23, tyrphostin 25, tyrphostin 47, tyrphostin 51 and tyrphostin AG 825; 2-
propenamide, 2-cyano-3-(3,4-dihydroxyphenyl)-N-phenyl-(2E)-(9Cl); tyrphostin Ag
1478: lavendustin A: 3-pyridineacetonitrile, a-[(3,5-dichlorophenylymethylene]-, {(aZ}-
(9Cl); an example of an EGFR, PDGFR tyrosine kinase inhibitor e.g. includes
tyrphostin 46. PDGFR tyrosine kinase inhibitor including tyrphostin 46. Targets of an
EGFR kinase inhibitor include guanylyl cyclase (GC-C) HER2, EGFR, PTK and tubulin.
a farnesyltransferase inhibitor; which targets, decreases or inhibits the Ras
protein;such as a-hydroxyfarnesylphosphonic acid; butanoic acid, 2-[[(25)-2-{[(28,38)-
2-[[{2R)-2-amino-3-mercaptopropyl]amino}-3-methylpentyl]oxy]-1-oxo-3-
phenylpropyljamino]-4-(methylsulfonyl)-, 1-methylethyl ester, (25)-(9¢l); manumycin A;
L-744,832 or DK8GS57, tipifarnib (R115777), SCHB6336 (Jonafarnib), BM&-214662,

a Flk-1 kinase inhibitor; which targets, decreases or inhibits Flk-1 tyrosine kinase
activity; such as 2-propenamide, 2-cyano-3-[4-hydroxy-3,5-bis(1-methylethylphenyl}-
N-(3-phenylpropyl}-(2E)}-(9CI}. A target of a Flk-1 kinase inhibitor includes, but is not
limited to, KDR.

a Glycogen synthase kinase-3 (GSK3) inhibitor; which targets, decreases or inhibits
glycogen synthase kinase-3 (GSK3); such as indirubin-3’-monooxime. Glycogen
Synthase Kinase-3 (GSK-3; tau protein kinase 1), a highly conserved, ubiquitously
expressed serine/threonine protein kinase, is involved in the signal transduction
cascades of multiple cellular processes. which is a protein kinase that has been shown

to be involved in the regulation of a diverse array of cellular functions, including protein
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synthesis, cell proliferation, cell differentiation, microtubule assembly/disassembly, and
apoptosis.

a histone deacetylase (HDAC) inhibitor; which inhibits the histone deacetylase and
which possess anti-profiferative activity; such as compounds disclosed in WO0222577,
especially N-hydroxy-3-[4-[[{2-hydroxyethy!)[2-(1H-indol-3-yl)ethyi]-
amino]methyl]phenyi]-2E-2-propenamide, and N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-
3-yl)-ethyl]-amino]methyi]phenyl]-2E-2-propenamide and pharmaceutically acceptable
salts thereof; suberoylanilide hydroxamic acid (SAHA), [4-(2-amino-phenylcarbamoyl)-
benzyl]-carbamic acid pyridine-3-ylmethyl ester and derivatives thereof; butyric acid,
pyroxamide, trichostatin A, oxamflatin, apicidin, depsipeptide; depudecin; trapoxin, HC
toxin, which is also known as cyclo[L-alany!-D-alanyl-(1 1S,28)-1 1-amino-I"-
oxooxiraneoctanoyl-D-prolyl] (9Cl); sodium phenylbutyrate, suberoyl bis-hydroxamic
acid: Trichostatin A, BMS-27275, pyroxamide, FR-901228, valproic acid.

a HSP90 inhibitor: which targets, decreases or inhibits the intrinsic ATPase activity of
HSPY0; degrades, targets, decreases of inhibits the HSP90 client proteins via the
ubiquitin proteosome pathway. Compounds targeting, decreasing or inhibiting the
intrinsic ATPase activity of HSP90 are especially compounds, proteins or antibcdies
which inhibit the ATPase activity of HSP90, e.g., 17-allylamino,17-
demethoxygeldanamycin (17AAG), a geldanamycin derivative; other geldanamycin-
related compounds; radicicol and HDAC inhibitors. Other examples of an HSPSO
inhibitor include geldanamycin,17-demethoxy-17-(2—propenylamino)»(QCI). Potential
indirect targets of an HSP90 inhibitor include FLT3, BCR-ABL, CHK1, CYP3A5*3
and/or NQO1*2.

a l-kappa B-alpha kinase inhibitor (IKK); which targets, decreases or inhibits NF-
kappaB, such as 2-propenenitrile, 3-[{(4-methyiphenyl)sulfonyl]-(2E)-{9CI).

. an insulin receptor tyrosine kinase inhibitor; which modulates the activities of

phosphatidylinositol 3-kinase, microtubule-associated protein, and S8 kinases; such as

hydroxyl-2-naphthalenylmethylphosphonic acid, LY294002.

xxxviii a c-Jun N-terminal kinase (JNK) kinase inhibitor; which targets, decreases or inhibits

Jun N-terminal kinase; such as pyrazoleanthrone and/or epigaflocatechin gallate. Jun
N-terminal kinase (JNK)}, a serine-directed protein kinase, is involved in the
phosphorylation and activation of c-Jun and ATF2 and plays a significant role in
metabolism, growth, cell differentiation, and apoptosis. A target for a JNK kinase
inhibitor includes, but is not limited to, DNMT.
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xxxix a microtubule binding agent; which acts by disrupting the microtubular netwark that is

Xl

xli.

xlif.

Xliii:

essential for mitotic and interphase cellular function; such as vinblastine, vinblastine
sulfate: vinca alkaloids, such as vincristine, vincristine sulfate; vindesine; vinorelbine;
taxanes, such as docetaxel, paclitaxel; discodermolides; cochicine, epothilones and
derivatives thereof, e.g. epothilone B or a derivative thereof. Paclitaxel is marketed as
TAXOL®; docetaxel as TAXOTERE®; vinblastine sulfate as VINBLASTIN R.P®; and
vincristine sulfate as FARMISTIN®. Also included are the generic forms of paclitaxel
as well as various dosage forms of paclitaxel. Generic forms of paclitaxel include, but
are not limited to, betaxolol hydrochloride. Various dosage forms of paclitaxel include,
but are not iimited to albumin nanoparticle paclitaxel marketed as ABRAXANE®);
ONXOL®, CYTOTAX®. Discodermolide can be obtained, e.9., as disclosed in
US5010099. Also included are Epotholine derivatives which are disclosed in
US6194181, WO98/0121, WO9825929, W0O9808849, WO9843653, WO9822461 and
W00031247. Especially preferred are Epotholine A and/or B.

a mitogen-activated protein (MAP) kinase-inhibitor; which targets, decreases or inhibits
Mitogen-activated protein, such as benzenesulfonamide, N-[2-[[[3-(4-chlerophenyl)-2-
propenyljmethyllamino]methyl]phenyl]-N-(2-hydroxyethyl)-4-methoxy-{9Cl). The
mitogen-activated protein (MAP) kinases are a group of protein serine/threonine
kinases that are activated in response to a variety of extraceliular stimuli and mediate
signal transduction from the cell surface to the nucleus. They regulate several
physiological and pathological cellular phenomena, including inflammation, apoptotic
cell death, oncogenic transformation, tumor cell invasion, and metastasis.

a MDM2 inhibitor; which targets, decreases or inhibits the interaction of MDM2 and the
p53 tumor suppressor; such as trans-4-icdo, 4'-boranyl-chalcone.

a MEK inhibitor; which targets, decreases or inhibits the kinase activity of MAP kinase
MEK: such as Nexavar® (sorafenib tosylate), butanedinitrile, bisfamino[2-
aminophenyl)thio]methylene]-(9Cl). A target of a MEK inhibitor includes, but is not
limited to ERK. An indirect target of a MEK inhibitor includes, but is not limited to, cyclin
D1

a matrix metalioproteinase inhibitor (MMP) inhibitor; which targets, decreases or
inhibits a class of protease enzyme that selectively catalyze the hydrolysis of
polypeptide bonds including the enzymes MMP-2 and MMP-8 that are involved in
prometing the loss of tissue structure around tumors and facilitating tumor growth,

angiogenesis, and metastasissuch as actinonin, which is also known as
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butanediamide, N-4-hydroxy-N1-[{18)-1-[[(28)-2-(hydroxymethyl)-1-
pyrrelidinyl]lcarbonyl]-2-methylpropyl]-2-pentyl-, (2R)-(9CI); epigallocatechin galiate,
collagen peptidomimetic and non-peptidomimetic inhibitors; tetracycline derivatives,
e.g., hydroxamate peptidomimetic inhibitor batimastat; and its orally-bioavailable
analogue marimastat, prinomastat,, metastat, neovastat, tanomastat, TAA211, BMS-
279251, BAY 12-9566, MMIZ70B or AAJO96. A target of a MMP inhibitor includes, but
is not limited to, polypentide deformylase.

a NGFR tyrosine-kinase-inhibitor; which targets, decreases or inhibits nerve growth

factor dependent p140°"*

tyrosine phosphorylation; such as tyrphostin AG 879.
Targets of a NGFR tyrosine-kinase-inhibitor include, but are not limited to, HERZ,
FLK1, FAK, TrkA, and/or TrkC. An indirect target inhibits expression of RAF1.

a p38 MAP kinase inhibitor, including a SAPK2/p38 kinase inhibitor;

which targets, decreases or inhibits p38-MAPK, which is a MAPK family member, such
as phenol, 4-[4-(4-fluorophenyl)-5-(4-pyridinyl)-1H-imidazol-2-yl]-(8Cl). An example of a
a SAPK2/p38 kinase inhibitor includes, but is not limited to, benzamide, 3-
(dimethylamino)-N-[3-[(4-hydroxybenzoyl)amino]-4-methylphenyl]-(9Cl). A MAPK family
member is a serine/threcnine kinase activated by phosphorylation of tyrosine and
threonine residues. This kinase is phosphorylated and activated by many cellular
stresses and inflammatory stimuli, thought to be involved inthe regulation of important
cellular responses such as apoptosis and inflammatory reactions.

a p56 tyrosine kinase inhibitor; which targets, decreases or inhibits p56 tyrosine
kinase, which is an enzyme that is a lymphoid-specific src family tyrosine kinase critical
for T-cell development and activation; such as damnacanthal, which is also known as
2-anthracenecarboxaldehyde,9,10-dihydro-3-hydroxy-1methoxy-9, 10-dioxo-(9Cl),
Tyrphostin 46. A target of a p56 tyrosine kinase inhibitor includes, but is not limited to,
Lek. Lck is associated with the cytoplasmic domains of CD4, CD8 and the beta-chain
of the IL-2 receptor, and is thought to be involved in the earliest steps of TCR-
mediated T-cell activation.

a PDGFR tyrosine kinase inhibitor; targeting, decreasing or inhibiting the activity of the
C-kit receptor tyrosine kinases (part of the PDGFR family), such as targeting,
decreasing or inhibiting the activity of the c-Kit receptor tyrosine kinase family,
especially inhibiting the c-Kit receptor. Examples of targets of a PDGFR tyrosine
kinase inhibitor includes, but are not limited to PDGFR, FLT3 and/or c-KIT; such as
tyrphostin AG 12986; tyrphostin 9; 1,3-butadiene-1,1,3-tricarbonitrile, 2-amino-4-( 1H-
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indol-5-y}-(8Cl}; N-phenyl-2-pyrimidine-amine derivative, e. g. imatinib, IRESSA®.
PDGF plays a central role in regulating cell proliferation, chemotaxis, and survival in
normal cells as well as in various disease states such as cancer, atherosclerosis, and
fibrotic disease. The PDGF family is composed of dimeric isoforms (PDGF-AA, PDGF-
BB, PDGF-AB, PDGF-CC, and PDGF-DD), which exerttheir cellular effects by
differentially binding to two receptortyrosine kinases. PDGFR-» and PDGFR- have
molecular masses of -170 and 180 kDa, respectively.

a phosphatidyiinositol 3-kinase inhibitor; which targets, decreases or inhibits Pl 3-
kinase: such as wortmannin, which is also known as 3H-Furo[4,3,2-delindeno[4,5-h]-2-
benzopyran-3,6,8-trione, 11-{acetyloxy)-1,6b,7,8,9a,10,11,11b-octahydro-1-
{methoxymethyl)-9a,11b-dimethyl-, (15,6bR,8aS,11R,11bR)- (9CI}; 8-phenyl-2-
(morpholin-4-yl}-chromen-4-one; quercetin, quercetin dihydrate. Pl 3-kinase activity
has been shown to increase in response to a number of hormonal and growth factor
stimuli, including insulin, platelet-derived growth factor, insulin-like growth factor,
epidermal growth factor, colony-stimulating factor, and hepatocyte growth factor, and
has been implicated in processes related to cellular growth and transformation. An
example of a target of a phosphatidylinosito! 3-kinase inhibitor includes, but is not
limited to, Pi3K.

a phosphatase inhibitor; which targets, decreases or inhibits phosphatase; such as
cantharidic acid; cantharidin; and L-leucinamide, N-[4-(2-
carboxyethenyl)benzoyllglycyl-L-a-glutamyl-(E)-(9Cl). Phosphatases remove the
phosphoryl group and restore the protein to its original dephosphorylated state. Hence,
the phosphorylation- dephosphorylation cycle can be regarded as a molecular “on-off”
switch.

platinum agent; which contains platinum and inhibit DNA synthesis by forming
interstrand and intrastrand cross-linking of DNA molecules; such as carboplatin;
cisplatin; oxaliplatin; cisplatinum; satraplatin and platinum agents such as ZD0473.
Carboplatin can be administered, e.g., in the form as it is marketed, e.g.
CARBOPLAT®; and oxaliplatin as ELOXATIN®.

a protein phosphatase inhibitor, including a PP1 and PPZ inhibitor and a tyrosine
phosphatase inhibitor; which targets, decreases or inhibits protein phosphatase.
Examples of a PP1 and PP2A inhibitor include cantharidic acid and/or cantharidin,

Examples of a tyrosine phosphatase inhibitor include, but are not limited to, L-P-
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bromotetramiscle oxalate: 2(5H)-furanone, 4-hydroxy-5-(hydroxymethyl)-3-(1-
oxohexadecyl}-, (5R)-(9CI); and benzylphosphonic acid.

The term “a PP1 or PP2 inhibitor”, as used herein, relates to a compound which
targets, decreases or inhibits Ser/Thr protein phosphatases. Type | phosphatases,
which include PP1, can be inhibited by two heat-stable proteins known as Inhibitor-1 (I-
1) and Inhibitor-2 (1-2). They preferentially dephosphorylate a subunit of phosphorylase
kinase. Type |l phosphatases are subdivided into spontaneously active (PP2A), CA™-
dependent (PP2Bj), and Mg”’'-dependent (PP2C) classes of phosphatases.

The term “tyrosine phosphatase inhibitor”, as used here, relates to a compounds which
targets, decreases or inhibits tyrosine phosphatase. Protein tyrosine phosphatases
(PTPs) are relatively recent additions to the phosphatase family. They remove
phosphate groups from phosphorylated tyrosine residues of proteins. PTPs display
diverse structural features and play impertant roles in the regulation of cell
proliferation, differentiation, cell adhesion and motility, and cytoskeletal function.
Examples of targets of a tyrosine phosphatase inhibitor include, but are not limited to,
alkaline phosphatase (ALP), heparanase, PTPase, and/or prostatic acid phosphatase.
a PKC inhibitor and a PKC delta kinase inhibitor: The term “a PKC inhibitor”, as used
herein, relates to a compound which targets, decreases or inhibits protein kinase C as
well as its isozymes. Protein kinase C (PKC), a ubiquitous, phospholipid-dependent
enzyme, is involved in signal transduction associated with cell proliferation,
differentiation, and apoptosis. Examples of a target of a PKC inhibitor include, but are
not limited to, MAPK and/or NF-kappaB. Examples of a PKC inhibitor include, but are
not limited to, 1-H-pyrrolo-2,5-dione,3-[1-[3-(dimethylamino)propyl]-1 H-indol-3-yl}-4-
(1H-indol-3-yl}-{9Cl); bisindolylmaleimide IX; sphingosine, which is known as 4-
octadecene-1,3-diol, 2-amino-, {25,3R,4E)- (9CI); staurosporine, which is known as
9,13-Epoxy-1 H,9H-diindo|o[1,2,3-gh:3',2',1'—1m]pyrrolo{3,4—j]{1,7]benzodiazonin-1‘0ne,
staurosporine derivatives such as disclosed in EP0296110, e. g. midostaurin;
2.3.10,11,12,13-hexahydro-10-methoxy-9-methyl-1 1-{methyiamino)-,
(9S,10R,11R,13R}- {8CI); tyrphostin 51; and hypericin, which is also known as
phenanthro[1,10,9,8-opqgra)perylene-7,14-dione, 1,3.4,6,8,13-hexahydroxy-10,11-
dimethyl-, sterecisomer (8CI1,7CI,8Cl,9ClI), UCN-01,safingol, BAY 43-9008, bryostatin
1, perifosine;limofosine ; RO 318220 and RQ 320432; GO 6976 ; Isis 3521;
LY333531/LY379196. The term “a PKC delta kinase inhibitor”, as used herein, relates

to a compound which targets, decreases or inhibits the delta isozymes of PKC. The
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delta isozyme is a conventional PKC isozymes and is Ca*"-dependent. An example of
a PKC delta kinase inhibitor includes, but is not limited to, Rottlerin, which is also
known as 2-Propen-1-one, 1-[6-{(3-acetyl-2, 4, 6-trinydroxy-5-methylphenyl)methyi]-5,7-
dihydroxy-2,2-dimethyl-2H-1-benzopyran-8-yl]-3-phenyl-, (2E})- (9CH.

a polyamine synthesis inhibitor; which targets, decreases or inhibits polyamines
spermidine; such as DMFQ, which is also known as (-)-2-difluoromethylornithin; N1,
N12-diethylspermine 4HCI. The polyamines spermidine and spermine are of vital
importance for cell proliferation, although their precise mechanism of action is unclear.
Tumor cells have an altered polyamine homeostasis reflected by increased activity of
biosynthetic enzymes and elevated polyamine pools.

a proteosome inhibitor; which targets, decreases or inhibits proteasome, such as
aclacinomycin A; gliotoxin; PS-341; MLN 341; bortezomib; velcade. Examples of
targets of a proteosome inhibitor include, but are not limited to, O(2)(-)-generating
NADPH oxidase, NF-kappaB, and/or farnesyltransferase, geranyltransferase |.

a PTP1B inhibitor; which targets, decreases or inhibits PTP1B, a protein tyrosine
kinase inhibitor: such as L-leucinamide, N-[4-(2-carboxyethenyl)benzoyl]glycyl-L-a-
glutamyl-,(E}-(9CH.

a protein tyrosine kinase inhibitor including a 8RC family tyrosine kinase inhibitor; a
Syk tyrosine kinase inhibitor; and a JAK-2 and/or JAK-3 tyrosine kinase inhibitor;

The term “a protein tyrosine kinase inhibitor”, as used herein, relates to a compound
which which targets, decreases or inhibits protein tyrosine kinases. Protein tyrosine
kinases (PTKs) play a key role in the regulation of cell proliferation, differentiation,
metabolism, migration, and survival. They are classified as receptor PTKs and non-
receptor PTKs. Receptor PTKs contain a single polypeptide chain with a
transmembrane segment. The extraceliular end of this segment contains a high affinity
ligand-binding domain, while the cytoplasmic end comprises the catalytic core and the
regulatory sequences. Examples of targets of a tyresine kinase inhibitor include, but
are not limited to, ERK1, ERK2, Bruton’s tyrosine kinase (Btk), JAK2, ERK %, PDGFR,
and/or FLT3. Examples of indirect targets include, but are not limited to, TNFalpha,
NO, PGE2, IRAK, iINOS, ICAM-1, and/or E-selectin. Examples of a tyrosine kinase
inhibitor include, but are not limited to, tyrphostin AG 126; tyrphostin Ag 1288;
tyrphostin Ag 1295; geldanamycin; and genistein.

Non-receptor tyrosine kinases include members of the Src, Tec, JAK, Fes, Abl, FAK,

Csk, and Syk families. They are located in the cytoplasm as wel! as in the nucleus.
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They exhibit distinct kKinase regulation, substrate phosphorylation, and function.
Deregulation of these kinases has also been linked to several human diseases.

The term “a SRC family tyrosine kinase inhibitor’, as used herein, relates to a
compound which which targets, decreases or inhibits SRC. Examples of a SRC family
tyrosine kinase inhibitor include, but are not limited to, PP1, which is also known as
1H-pyrazolo[3,4-d]pyrimidin-4-amine, 1-(1,1-dimethylethyl)-3-(1-naphthalenyl)- {9Cl);
and PP2, which is also known as 1H-Pyrazolo[3,4-d]pyrimidin-4-amine, 3-(4-
chlorophenyl}-1-(1, 1-dimethylethyl}- (9CI).

The term “a Syk tyrosine kinase inhibitor’, as used herein, relates to a compound which
targets, decreases or inhibits Syk. Examples of targets for a Syk tyrosine kinase
inhibitor include, but are not limited to, Syk, STAT3, and/or STAT5. An example of a
Syk tyrosine kinase inhibitor includes, but is not limited to, piceatannol, which is also
known as 1,2-henzenediol, 4-[(1E)-2-(3,5-dihydroxyphenyl)ethenyl]- (8CI).

The term “a Janus {(JAK-2 and/or JAK-3) tyrosine kinase inhibitor”, as used herein,
relates to a compound which targets, decreases or inhibits janus tyrosine kinase.
Janus tyrosine kinase inhibitor are shown anti-leukemic agents with anti-thrombotic,
anti-allergic and immunosuppressive properties. Targets of a JAK-2 and/or JAK-3
tyrosine kinase inhibitor include, but are not limited to, JAK2, JAK3, STAT3. An
indirect target of an JAK-2 and/or JAK-3 tyrosine kinase inhibitor includes, but is not
limited to CDK2. Examples of a JAK-2 and/or JAK-3 tyrosine kinase inhibitor include,
but are not limited to, Tyrphostin AG 480; and 2-naphthyl viny! ketone.

Compounds which target, decrease or inhibit the activity of c-Abl family members and
their gene fusion products, e g. include PD180970 ; AG957; or NSC 680410.

a retinoid; which target, decrease or inhibit retinoid dependent receptors; such as
isotretinoin, tretinoin.

a RNA polymerase |l elongation inhibitor; which targets, decreases or inhibits insulin-
stimulated nuclear and cytosolic p70S6 kinase in CHC cells; targets, decreases or
inhibits RNA polymerase |l transcription, which may be dependent on casein kinase 1I;
and targets, decreases or inhibits germinal vesicle breakdown in bovine oocytes; such
as 5,8-dichloro-1-beta-D-ribofuranosylbenzimidazole.

a serine/threonine kinase inhibitor; which inhibits serine/threonine kinases; such as 2-
aminopurine, also known as 1H-purin-2-amine(9Cl). . An example of a target of a
serine/threonine kinase inhibitor includes, but is not limited to, dsRNA-dependent

protein kinase (PKR). Examples of indirect targets of a serine/threonine kinase
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inhibitor include, but are not limited to, MCP-1, NF-kappaB, elF2alpha, COX2,
RANTES, ILB,CYP2A5, IGF-1, CYP2B1, CYP2B2, CYP2ZH1, ALAS-1, HIF-1,
erythropoietin, and/or CYP1A1.

a sterol biosynthesis inhibitor; which inhibits the biosynthesis of stercls such as
cholesterol: such as terbinadine. Examples of targets for a sterol biosynthesis inhibitor
include, but are not limited to, squalene epoxidase, and CYP2D6.

a topoisomerase inhibitor; including a topoisomerase | inhibitor and a topoisomerase 0
inhibitor. Examples of a topoisomerase | inhibitor include, but are not limited to,
topotecan, gimatecan, irinotecan, camptothecan and its analogues, 9-
nitrocamptothecin and the macromolecular camptothecin conjugate PNU-166148
(compound A1 in WQ8817804); 10-hydroxycamptothecin acetate salt, etoposide;
idarubicin hydrochloride; irinotecan hydrochloride; teniposide; topotecan, topotecan
hydrochloride; doxorubicin; epirubicin, epirubicin hydrochloride; mitoxantrone,
mitoxantrone hydrochloride; daunorubicin, daunorubicin hydrochloride, dasatinib (BMS-
354825). Irinotecan can be administered, e.g., in the form as it is marketed, e.g., under
the trademark CAMPTOSAR®. Topotecan can be administered, e.g., in the form as it
is marketed, e.g., under the trademark HYCAMTIN®. The term "topoisomerase Il
inhibitor", as used herein, includes, but is not limited to, the anthracyclines, such as
doxorubicin, including liposomal formulation, e.g., CAELYX®, daunorubicin, including
liposomal formulation, e.g., DAUNOSOME®, epirubicin, idarubicin and nemorubicin;
the anthraguinones mitoxantrone and losoxantrone; and the podophillotoxines
etoposide and teniposide. Etoposide is marketed as ETOPOPHOS®; teniposide as
VM 26-BRISTOL®: doxorubicin as ADRIBLASTIN® or ADRIAMYCIN®: epirubicin as
FARMORUBICIN® idarubicin as ZAVEDOS®; and mitoxantrone as NOVANTRON®.
VEGFR tyrosine kinase inhibitor; which targets, decreases and/or inhibits the known
angiogenic growth factors and cytokines implicated in the modulation of normal and
pathological angiogenesis. The VEGF family (VEGF-A, VEGF-B, VEGF-C, VEGF-D}
and their corresponding receptor tyrosine kinases [VEGFR-1 (Flt-1), VEGFR-2 (Flk-1,
KDR), and VEGFR-3 (FIt-4)] play a paramount and indispensable role in regulating the
multiple facets of the angiogenic and lymphangiogenic processes. An example of a
VEGFR tyrosine kinase inhibitor includes 3-(4-dimethylaminobenzylidenyl)-2-
indolinone. Compounds which target, decrease or inhibit the activity of VEGFR are
especially compounds, proteins or antibodies which inhibit the VEGF receptor tyrosine
kinase, inhibit a VEGF receptor or bind to VEGF, and are in particular those
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compounds, proteins or monoclonal antibodies generically and specifically disclosed in
WQ9835958, e. g.1- (4- chloroanilino)-4- (4-pyridylmethyl} phthalazine or a
pharmaceutical acceptable salt thereof, e. g. the succinate, or in WO0009495,
WQC0027820, WO0059509, W0O8811223, WO00275819 and EP0769947, e.g. those as
described by M. Prewett et al in Cancer Research 59 (1999) 5209-5218, by F. Yuan et
al in Proc. Natl. Acad. Sci. USA, vol. 93, pp. 14765-14770, Dec. 1996, by Z. Zhu et al in
Cancer Res. 58,1998,3209-3214, and by J. Mordenti et al in Toxicologic Pathology,
Vol. 27, no. 1, pp 14-21,1999; in WO0037502 and W09410202; Angiostatin, described
by M. S. O'Reilly et al, Cell 79,1994,315-328; Endostatin described by M. S. O'Reilly et
al, Cell 88,1997,277-286;anthranilic acid amides; ZD4190; ZD&§474; SU5416; SUGEGS;
or anti-VEGF antibodies or anti-VEGF receptor antibodies, e. g. RhuMab
(bevacizumab). By antibody is meant intact monoclonal antibodies, polyclonal
antibodies, multispecific antibodies formed from at least 2 intact antibodies, and
antibodies fragments so long as they exhibit the desired biological activity. an example
of an VEGF-R2 inhibitor e.g. includes axitinib,

Ixiii. a gonadorelin agonist, such as abarelix, goserelin, goserelin acetate,

Ixiv. a compound which induce cell differentiation processes, such as retinoic acid, alpha-,
gamma- or 8- tacopherol or alpha-, gamma- or 8-tocotrienol.

Ixv. a bisphosphonate, e.g. including etridonic, clodronic, tiludronic, pamidronic, alendronic,
ibandronic, risedronic and zoledronic acid.

Ixvi. a heparanase inhibitor which prevents heparan sulphate degradation, e. g. P1-88,

Ixvii. a biological response modifier, preferably alymphokine or interferons, e. g. interferon
alpha,

Ixviii. a telomerase inhibitor, e. g. telomestatin,

(xix. mediators, such as inhibitors of catechol-O-methyliransferase, e.g. entacapone,

Ixx; ispinesib, permetrexed (Alimta®), sunitinib (SU11248), diethylstilbestrol (DES),
BMS224818 (LEA29Y),

lxxi somatostatin or a somatostatin analogue, such as octreotide (Sandostatin® or
Sandostatin LAR®).

Ixxii. Growth Hormone—Receptor Antagonists, such as pegvisomant, filgrastim or
pegfilgrastim, or interferon alpha.

Cancer treatment, such as endocrine tumor treatment with an mTOR inhibitor, optionally in

combination with an anticancer drug, such as indicated herein, may be associated with

West-Ward Pharm.
Exhibit 1002
Page 368



10

15

20

25

30

WO 2007/057457 PCT/EP2006/068656
- 32 -

radiotherapy. Edocrine tumor treatment with an mTOR inhibitor, optionally in combination
with an anticancer drug, may be a second line treatment, e.g. following treatment with
another anticancer drug.

A preferred anticancer drug as a second drug substance in endocrine tumor treatment e.g.
includes 5-flucrouracil, 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, interferon alpha or somatostatin or a somatostatin analogue, such as
octreotide.

Preferably a second drug substance is somatostatin or a somatostatin analogue, such as
octreotide, sold under the trade name Sandostatin® or Sandostatin LAR®.

Anti-inflammatery and/or immunomodulatory drugs which are prone o be useful in
combination with an mTOR inhibitor e.g. prone to be useful according to the present
invention, e.g. include

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981,

- corticosteroids; cyclophosphamide; azathioprene; leflunomide; mizoribine;

mycophenolic acid or salt; e.g. sodium, mycophenolate mofetil;

15-deoxyspergualine or an immunosuppressive homologue, analogue or derivative thereof;

mediators, e.g. inhibitors, of ber-abl tyrosine kinase activity;

mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity,

- mediators, e.g. inhibitors, of PDGF 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 W0O0238561 or WO0382859,
e.g. the compound of Example 56 or 70;

- mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzy!-3,4-dihydroxy-benzylidene-
cyanoacetamide «-cyano-{3,4-dihydroxy)-]N-benzylcinnamamide (Tyrphostin AG 490},
prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl}-amino-6,7-dimethoxyquinazoline]
(WHI-P131), [4-(3'-bromo-4'-hydroxylphenyl}-amine-8,7-dimethoxyquinazoline] (WHI-
P154), [4-(3',5'-dibromo-4'-hydroxylphenyl)-amino-6, 7-dimethoxyquinazoline] WHI-P27,
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KRX-211, 3-{(3R,4R)—4-methyl-3—{methyl—(?H-pyrrolo[2,3-d]pyrimidin-4-y|)-amino]-piperidin-
1-yl}-3-oxo-propionitrile, in free form or in a pharmaceutically acceptable salt form, e.g.

mono-citrate (also called CP-890,550), or a compound as disclosed in W02004052359 or

WQ02005066156,

- 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-benzyloxypheny!thio)-2-
chlorophenyl]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,
CDa40, CD45, CD52, CD58, CD80, CD886, IL-12 receptor, |L-17 receptor, 1L-23 receptor or

their ligands;

- other immunomodulatory compounds, e.g. a recombinant binding molecule having at least

a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least

extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein

sequence, e.g. CTLA4Ig (for ex. designated ATCC 58629) or a mutant thereof, e g.

LEAZDY;

- 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 CCRE acitiviy,
- mediators, e.g. inhibitors, of MIF activity,

- 5-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol®, Dipentum®,

Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamine; e.g

mesalazine in combination with heparin;

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to

TNF-alpha, e.g. infliximab (Remicade®), thalidomide, lenalidomide,

- nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-

inhibiting NO-donating drugs {(CINOD);
- phospordiesterase, e.g. mediators, such as inhibitors of PDE4B activity,
- mediators, e.g. inhibitors, of caspase activity,
- mediators, e.g. agonists, of the G protein coupled receptor GPBART,

- mediators, e.g. inhibitors, of ceramide kinase activity,
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- 'multi-functional anti-inflammatory' drugs (MFAIDs), e.g. cytosolic phoshpholipase A2
(cPLA2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to
glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides,
such as sulfadiazine, sulfisoxazole; sulfones, such as dapsone; pleuromutiling,
flugroquinolones, e.g. metronidazole, quinclones such as ciprofloxacin; levofloxacin;
probiotics and commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antiviral drugs, such as ribivirin, vidarabine, acyclovir, ganciclovir, zanamivir, oseltamivir
phosphate, famciclovir, atazanavir, amantadine, didanosine, efavirenz, foscarnet, indinavir,
lamivudine, nelfinavir, ritonavir, saquinavir, stavudine, valacyclovir, valganciclovir,
Zidovudine.

Anti-inflammatory drugs which are prone to be useful in combination with an mTOR inhibitor,
e.g. prone to be useful according to the present invention, include e.g. non-steroidal
antiinflammatory agents {(NSAIDs) such as propionic acid derivatives (almincprofen,
benoxaprofen, bucloxic acid, carprofen, fenbufen, fenoprofen, fluprofen, flurbiprofen,
ibuprofen, indoprofen, ketoprofen, miroprofen, naproxen, oxaprozin, pirprofen, pranoprofen,
suprofen, tiaprofenic acid, and tioxaprofen), acetic acid derivatives (indomethacin,
acemetacin, alclofenac, clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac,
furofenac, ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin, and
zomepirac), fenamic acid derivatives (flufenamic acid, meclofenamic acid, mefenamic acid,
niflumic acid and tofenamic acid), biphenylcarboxylic acid derivatives (diflunisal and
flufenisal), oxicams (isoxicam, piroxicam, sudoxicam and tenoxican), salicylates (acetyl
salicylic acid, sulfasalazine)} and the pyrazolones (apazone, bezpiperylon, feprazone,
mofebutazone, oxyphenbutazone, phenylbutazone); cyclooxygenase-2 (COX- 2) inhibitors
such as celecoxib; inhibitors of phosphodiesterase type IV (PDE-IV); antagonists of the
chemokine receptors, especially CCR-1, CCR-2, and CCR-3; cholesterol lowering agents
such as HMG-CoA reductase inhibitors (lovastatin, simvastatin and pravastatin, fluvastatin,
atorvastatin, and other statins), sequestrants (cholestyramine and colestipol), nicotinic acid,
fenofibric acid derivatives (gemfibrozil, clofibrat, fenofibrate and benzafibrate), and probucol;
anticholinergic agents such as muscarinic antagonists (ipratropium bromide); other
compounds such as theophylline, sulfasalazine and aminosalicylates, e.g. 5-aminosalicylic
acid and prodrugs thereof, antirheumatics.
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Antiallergic drugs which are prone to be useful in combination with an mTOR inhibitor, e.g.
prone to be useful according to the present invention, e.g. include

antihistamines (H1-histamine antagonists), e.g. bromopheniramine, chiorpheniramine,
dexchlorpheniramine, triprolidine, clemastine, diphenhydramine, diphenylpyraline,
tripelennamine, hydroxyzine, methdilazine, promethazine, trimeprazine, azatadine,
cyproheptadine, antazoline, pheniramine pyrilamine, astemizole, terfenadine, loratadine,
cetirizine, fexofenadine, descarboethoxyloratadine, and non-steroidal anti- asthmatics such
as B2-agonists (terbutaline, metaproterenol, fenoterol. isoetharine, albuterol, bitolterol,
salmeterol and pirbuterol), theophylline, cromolyn sodium, atropine, ipratropium bromide,
leukotriene antagonists (zafirlukast, montelukast, pranlukast, iralukast, pobilukast, SKB-
106,203), leukotriene biosynthesis inhibitors (zileuton, BAY-1005); bronchodilators,

antiasthmatics (mast cell stabilizers).

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, diasterecisomers, enantiomers, tautomers as well as the
corresponding crystal modifications of above disclosed compounds where present, e. g.
solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as
active ingredients in the combinations of the invention may be prepared and administered as
described in the cited documents or in the product description, respectively. Also within the
scope of this invention is the combination of more than two separate active ingredients as
set forth above, i. e. a pharmaceutical combination within the 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.

The structure of the drug substances identified by code numbers, generic or trade names
may be taken from the Internet, actual edition of the standard compendium "The Merck
Index" or from databases, e.q., Patents International, e.g., IMS World Publications, or the
publications mentioned above and below. The corresponding content thereof is hereby

incorporated by reference.

Utility of the mTOR inhibitors in treating endocrine tumors as hereinabove specified, may be
demonstrated in vitro, in animal test methods as wel! as in clinic, for example in accordance
with the methods hereinafter described,
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A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the Compound A resistant A549 line(}Cso in low nM range) versus the
comparative Compound A resistant KB-31 andHCT116 lines (ICs; in the, micromolar range),
is added to 96-well plates (1,500 cells/well in100 ul medium} and incubated for 24 hr,
Subsequently, a two-fold dilution series of each compound {an mTOR inhibitar other than
Compound A or a known chemotherapeutic agent) is made in separate tubes (starting at 8 x
the 1Cse 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 te the number of surviving cells that bind the dye)
determined. |Cxys 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.

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 may be determined by measurement of chromogranin A which is inter
alia hypersecreted in carcionoid cells, see e.g. Davis et al, Gynecology & Obstetrics
1973:137:637-6844.

C. In vitro studies

Compound A is able to restore activity of endocrine agents, like estrogen inhibitors and/or
aromatase inhibitars 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.
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D. Clinical Trials

In clinical trial studies invoiving patients having carcinoid or islet cell cancer inhibition of
SB6K1 activity and a reduction of chromogranin A may be observed when administering either
Compound A alone, or a combination of Sandostatin LAR® (30 mg daily) and compound A
(5 mg daily). Response evaluation may be performed every 12 weeks. Study duration: 6
months}.

Also synergistic effects of such combination are obtained.

Further clinical studies using Compound A in an amount of § 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 tumers {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 alsc be treated with Compound A, 10
mg a day, in addtion to Sandostatin LAR®.
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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 compbund 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 (FKSQS—binding protein 12). mTOR
modulates translation of specific mMRNAs via the regulation of the phosphorylation state of
several different translation pfoteins,‘ mainly 4E-PB1, P70S6K (p70S86 kinase 1) and eEF2,

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by

. Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.

rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

wherein
R4 is CH3 or Ca.salkynyl,
Rz is H,-CH2-CH>-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyl or tetrazolyl, and
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X is = O, (H, H) or (H, OH), provided that R; is other than H when X is =0 and R is CHs, or
a prodrug thereof when Rz is-CHx-CH>-OH, e. g. a physiotogicaily hydrolysabie ether
thereof, for instance -CHa-CHz-O-(Cr.s)alkyl.

Rapresentative examples of E:ompounds of formula | include =. g. 32-deoxorapamycin, 15-
O-substituted rapamycins such as 18-pent-2-ynyloxy-32-deoxorapamycin, 18-pant-2-
ynyloxy -32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (8 orR)-dihydro-40-0- (-
hydroxysthyl)-rapamycin, 40- [3-hydroxy-2- (hydro‘cy- methyl) -methylpropanoste]-
repamycin(slzo known 2z CCI779) or 40-epi- (ta.,tra'foiyl) rapamycin (also known as
ABTETY), ths so- called repalogs, €. @. 2= disclosed in WOB302441, WO0N114387 and
WOD384383, @. . AP23573, AP23484, AP23G75 or APZ384 &nd compounds disclossed
undsr the name TAFA-23 snd biolimus.

A prafermed compound iz @. g. 40-0- (2-hydroxyethyl}-rapamniycin disclosed in Exemplz 8 in
W094090 40 (refarred hereinafier 2s Compound A), or 32- deoxorapamycin or i8-peni-2-
;nyh:my-”i? (8) -dihydro- rapamycin &3 disclozed in WO2644807, or 2 compound as
discloszad in WO9516821.

Furthar 2vaimples of othier mTOR inhibitors zrs e.g. disclossd in WO2004 1345383,
WADDZO31 78 WORB402 135, WOB402385, WOES 13273,

Preferrsd e TOR inhibitors includs

rapanTycing, ad/or

A0-0-(2-hydrosy sihyli-repemyciin, 2nd/or \
Sredmicaniapaiycin, Ind/or

T E-Ei=2- NIy 2= e 0 OrERBMYEIn, anlfor

1 '-"."-‘—i‘.‘rEi'It—-Z-‘\'i’1‘rf|‘-fr)i“F-—I-':if{ (3 or 7) ~dihydro-rapemysin, and/or

Pgmiaini- T viygla -5 (3 wiFO-dingdiro-+0-0 O- (Z-hyarosy sthyl-repamycin, and/or
40 [S-hydiony-2- (nydne y- mEthyD-2-msin ylpropanoaizj-izpamyan (2lzo o 22

SOIF T sndfor
a0-spi-(isirszolyl- rzpamycin (steo hinowhn 32 ABTETE), sndlor

the so-calizd repaloos, & 9. 36 disclozed in WTEBDZ 441, WOOTI4387 ard YWOO0SE43

Cu
_UJ

such =8 AP25573, AP23464, AP23575 or AP23841 and/or

compounds disclosed undzr the nams TAFA-93 or biclimuz.

West-Ward Pharm.
Exhibit 1002
Page 383



10

15

20

25

30

Case TX/4-34678P6/NF| 8102 |

mTOR inhibitors, on the basis of cbserved activity, have been found to be useful . 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, especiatly of advanced solid tumors.

'Endocrine, e.g. neuroendocring tumeors, 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 uptake and decarboxylation system), comprise
less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,
nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.
THe hormones secreted by pancreatic NETs depend upbn 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 NETSs 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(Supp!
2):$95-599),

All pancreatic NETs, with the exception of 20% of insulinomés, have long-term metastatic
potential. Most are overtly malignént 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 patienté 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.
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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.a., small intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcinoid}, see
a. Kulke M., Cancer Treatment Reviews 2003;29:363-370.

Prlmary foregut tumors are confined to the thymus, lung, stomach, and duodsnum.

Midgut carcinoids zre located in the distal leum, cecum, and proximal colon. Ona

ir{teresting subset of this group Is appendiceal carcinoids, which are often benign and rarely

give rise io metaststic diseass. The midgut cercinoids dominate the malignant carcinoid

tumors, pariiculerly whan the carcinoid syndroms is prasent

The hindgut tumors zre primarily Iocmted in the distal colon and rectum.

Datz suggzet that the incidence of nulmnn_ry and gasztric carcinoid nas mcreasu:l in the

peat two decadse.

According to histopathologic critaiz, carcinoids czn be divided into typiczl (TC) and atypical

(#.C) carcinoids. Carcinoids can be placed in & spasctrum of naurcendocring tuimors, ranging
from low-grads malignant TC to intarmeadisis AC 1o high-grads large-cell nsuroendocring '
carcinoma and small-c2ll luing carsinams,

3T

Carcinoid lung tumors &.g. includs neurcendocring carciioma, wulchitsky o=l carcinoms

(K02, bronchial carcinold WMOors, pronchial sdenomas, tyoical cercinoids, stypical
carcinoids, carcineid syndroms, smizll-csll cercinomag, lulchitsky csllz, srgsniaiiin sells,
oulmonary sarcinoids, neurmendocning ung tumaors, (primany) sulmonary necplasms,
hronchopulmonary carcinoid wmos, lung izoplEzsms, lung Cancsre, pulmonisry CENcers,
iirebronchist mEss.

Bronchizl sarcinoid iumors may onginsis tom tha naurczserst oy esllz of bronchizl mucoss

2nd wizie prsvisusly clzssifizd 22 bronchizl adanomas. ions higl carcinaids 2rs oW

V2

\azzad =3 low-greds mElianani N2oplasms becsuss of insir ';:if:rien'i:i:al i 2Enzs hoosl

O

i

thzii oeco

hivazion, their tendancy for local recursocs, &

sraihoiscic sitss.

@

1

Sronchizl sarcinoids balong 1o & group of nsUrendodiing wmas, wWhisit CoVEr 3 rEngs O
tumors ranging from bronchisl coreinoid =i one of ihe spaciruim, with 2 smell celf carcinoma,
or possibly largs call nsuroendocring tumors & at ine othar and. Thay demonstizts @ wids
rangs of cliniczl and biologic behaviors, including ths potentizl o synihasize and secrsis
peptide hormonses znd NsUrcaminss, particulzrly Adrn—nou_ortlcotr(_-mr‘ hormons (ACTH),

serotonin, soimsiostatin, snd bradykinin.
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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 celis, 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 hewty 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
biolog'ically 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 Iimg; however, some endocrine abnormalities
have been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive biology similar to that of
adenocarcinomas, particularly when they are located in the colon, stomach, and small
intestine, see e.g. 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 metastaéis 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. Carcinold syndrome, hypercortisolism and
Cushing syndrome, inappropriate secretion of ADH, increased pigmentation secondary to
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excess MSH, and ectopic insulin production resulting in hypoglycemia are some of the
endocrinopathies that can be produced by a pulmonary carcinoid tumeor in 2 patient who is-
otherwise asymptomatic. o

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 hermong sacretion.

Other l2ss frequent symptoms include cardiac manifestations secondary to fibrosis of the
=ndocardium (Jacobsan MB et al, Eur Hsart J 1995;18:283-288) which may resuli in
valvular regurgitation (valvular heart disease), with varying degrees of heart failure in
patients with cardizc manifestations. Whesazing or asthmz-like syrmptomes, pellzagra-like skin
lssions with hyperkerstosis, abdominal pain, telangisctasias and paroxysmal hiypotension
are 2130 sesn in 2 number of patients. Patisnts with pulmonary carcinoid ofisn show
symptoms like recurrent pneumonia, cough, hemoptysis or chest pzin. The majority of
pulmonary carcinoid tumors ara in tha periniler araa. Ectopic s2cr=tion of coriicotropin from
pulmonary carcinoid iumors may also account for Cushing's syndrome. Early in the courss,
syrmaptome ars usually 2pisodic and may ba provoked by sirsss, catecha slamines, and
Soyeing, systolic Blood prezzurs typically falle

Pl

ingezion o Tood oF aloohiol. During aculs pai
20 1o 30 mmHg. Endocardizl fibrosis can cause valvular hieart dizease, usually aifeciing the
provimal side of ths tricuspid =nd pulmonzry valvas snd leading o ircuspid insuiiicisncy

aind szeondary rghi-sided heert failurs

i

A pmosnt revisw of chemotherepautic tregsimant of carcincids reporis that ihe senzidvily of

thass wmors fo various cyiatovic drugs is bow, 2nd c:r:-inbin:a'iii-:»n CEnIE T INWTESAS Wi

effactivaneze. Besed an their ravisw of varous combinstion theragizs, including

-1

decarbazinsfflusroniasci or S-fuarouracill spirubicin, the auihor: concluds that et ey sis

uinzbls b rscomimEnd = spe.::ii"i-: chrmoinersnswic rsaiman tor patizne vith wall-

diﬁ":arentiatad neuvrosndocrng malignancies of the Gl ract (2mold F:, Finbe £ =l Clinicsi
Sazirosmaralogy 2005;19(E):648-855). The sppareni refractirinsss of such tumors 1o
currznily 2vailaiblzs therspie: poinis o i vninei madics! nzed for irestmant in iz peiian

population.

Az part of the endocring system that regulaiss normonss, the pituitary glznd controlz many

i

of the oiher glands through secretion. Our "masier glend," the piuitaiy mekes soms
hormones, but also acts as an intermediary batwssn ths brain and other endociing glands.
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Our hormones and the pituitary gland accomplish many homeostatic and specialized
functions, like bone growth and uterine contractions. '
Neurons carry messages regarding the productiqn 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 protécted. They are connected by a bunch of neurons calied 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 giand that have selactive functions. The ‘posterior
lobe, called the neurohypophysis, releases the hormones vasopressin and oxytocin, but
doesn’t pfoduce them. Vasopressin is an anti-diuretic that controls how the kidneys abé.orb
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, s.uch as prolactin that stimufates lactation in women. Metanocyte 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 giands as well. The thyroid reacts to thyrotropin, the adrenal glands are
stimuiated by adrenocorticotropin, and the sex glands are affected by iuteinizing hormone.
The pituitary gland is responsible for many stages and aspects of our maturation.

Pituitary tumors are in general noncancerous (benign), comprising only 10 percént of brain
tumors. However, becausé 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.
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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 & woman's menstrual period, 'alcng with fatigue.

Another common pituitary tumor is called a prolactinoma, a benign tumor that producas the
prolactin hormons. Prolactin stimulates breast milk production after childbirth. Yvoman with
& prolactinoma mey have reducad or sbsent mansirusal cycles along with breast milk
production.

An uncommon pituitary tumor causes excess growth hormone production (g hormone
necassary for normel childhood growth) resulting in acromagaly. In sdults, such tumors
lzad to excessive somatic growth and multiple systamic, madicsl consaguencss. Anothar
uncommon pituitary tumor results in Cushing's diseass, 2 disordsr of sxcass steroid

produciion,

wmuliiple sndocrineg n@orfesl'.: type 1 (MEN 1) is 3 relatively uncommon inhsriiad diss=zss.
limdividuals who inherit the gzne for MEN 1 have an incrassed chance of developing
overectivity and enl=ragemant of aartalin andnering glands. The endocring glands most
commonly affected by MEN ‘i arz the parathyroid, pancrsss, and pituitzry glends. Almost
avsryons who inhsriis MERM 11 develops oversctivity of ths parsthyroid glande
(nyperperathyroidism) st soms stags in their lifz. The other andocrine glands bscoms

avaraciive less frequanily, howsaver, peonle who inharit wER 1 will usually dievelop

cversativity in mors then ons sndocrinsg gland, Dvaractivity in different andoorins glands

i
]

nEy oocly simulizisaously or 20 ;a-ep;srete tinss duning 2 parzons livs. wiER! 1 can lesa «

nds sz shove (e endocrins

ovaracvily 2nd enlargsmsnt of

alands which gtart with ihe le

predisposad w dsvaloping an overscdvity in hormons production from ihe parsthyrold
aglands, pitditary oland =nd vancirzzs (thatas why physicizns will massuwrs hormcnss i ihe

Blood 10 chack for ovarprodustion of each speciic hormonz). [nersased nomMmons proguction

iz usually azzocizied with enlergemsnt of thess glands. Endooring gland enlargemant and

hormons ov:;rproducuon does not u;:unlly coewr in 2l sigas of i endocting gland at the
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endocrine gland which grow most rapidly become "tumpy". These lumps are usually benign.
Benign lumps in endocrine glands are known as adencmas, o
Adenomas are benign (no.t cancerous), and do not spread to other parts of the body.
Pituitary adenomas (bituitary 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, toss of peripheral vision, sudden blindness, headache, dizziness,
loss of consciousness, nausea, weakness, unexplained weight changes, amenoirhea,
erectile dysfunction in men, decreased sexual desire, especially in men, growth of skull,
hands, and feet , deépening of voice, changes in facial appearance {due to changeés 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 deprassion, easy bruising, palpitations {rapid or irregular heartbeat), tremor,

increased appetite, feeling warm or hot, difficul.ty fa.lling 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, e.g. 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.
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. A

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,
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1.4 A method for treating endocrine tumor invasiveness or symptoms associated with such
tumor growth, comprising administering to ia subject in need therecf a therapeutically

effective amount of an mTOR inhibitor.

1.5 A method for preventing meatastatic spread of endocrine tumors or for preventing or
inhibiting growth of micrometzstasis, comprising administering to a subjsct in need thereof a

therapeutically effective amount of =n mTOR inhibitor.

10 Endocrine tumors includs neuroendocrine tumors, such as described sbove, &.@. including
.pancreaatic neuroendocrine and pulmonary tumors. Carcinoid tumors are neuroendociing
tuimiors and include carcinoid tumors such as dascribad abovs, .4. including carcinoid
tumors arising from the forsgut, &.g., bronchial or gastiic carcinoid; midgul, @.3., smisll
intestine or zppendicasl carcinoid tumars; or hindgut, &.g. rectsl carcinoid iumaois; such as

15 ' carcinoid tumors of the Gl tract, =.g. including advanced low prade neurosndicring
carcinoma (LGHET). Symptoms of carcinoid cancer include e.g. a carcinoid syndrain. '

Turnors of the endociing system also includs pituitary tumors.
Vivhers harsinbaiore end subsequsntly a tumor, 2 fumor diseass, S CEICiNGInE o & Cancar i3
20 mantionsd, slso mstastasiz in the odginal organ or tissus endfor in sny other [Deation sre

imolied sltsmetivaly or in addition, whatsver the location of the umar and/or meiastasis 2.

ity o
!

J)

I 2 sarizs of fudher specifio oF allsmative smbodinients, the pressnt invantion 2

2oCiaiea with sndscrineg iumars,

lﬂ

providss 1.6 A msthed for the trestment oF 2 dissazs =
25 u-.'f.pn ing sdministaring to a subject in nasd tharsod 2 thenapsuiically sfieciive amount of

Zin L oE bbbl

.7 A method for inhisiting or contrelling 2ndocring twmore, comprising administenng & =

subjzet in nsed therzof 2 therapsulically afisciive amount o an mTOR inhiitor

]
()

1.8 A mathod for enhancing the activity of & chamotharapeutic agsnt or for oveicoming
resiztancs o & chemotherapzautic agant against endocring, comprising sdministering to a

sLbjeck in nzed thereof 2 therapsuiical sifective amount of an MTOR inhibitor.
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1.8 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.
Resistant cancer cells inlcude such wherein the ASK/AJNK pathway is blocked at least

partially, or totally.

- 1.10 A method as indicated under 1.1 to 1.9, wherein an mTRQ inihibor is rapamycin, 40-O-

‘(24hydroxyethyl)-rapamycin, 32-deoxcrapamycin, 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-hydrokyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropancate]-
rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapaleg, or a compound disclosed under the

name TAFA-93 or biolimus;

such as 40-O-(2-hydroxyethyl)-rapamycin, 32-deoxcrapamycin32-deoxorapamycin, 16-pent-
2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-
pent-2- ynyloxy-32 (S erR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-0-(2-hydroxyethyl)-rapamycin (herein also designated as "compound A").

1

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 turmnors.

In another preferred aspect the present invention a metho_d 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 tumeors.

In a series of further specific or alternative embodiments, the present invention also

provides:;
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24 An mTOR inhibitor for uze in any method as defined under 1.1 to 1.11 above.

3.4 An mTOR inhibtor for use in the preparation of a pharmaceutical compaosition for uss in

zny method as defined under 1.1 to 1.11 above.

4.1 A pharmaceuticz! combination, &.4. composition, for use in any method as definsd
under 1.1 to 1.10 zbove comprising an MTOR inhibitor together with one or more

pharmaceutically acceptable diluents or carriers therefor.

5.1 A pharmacsutical combination; e.g. composition, uss as indicatad under 1.1 to 1.71
comprising

) a first agent which iz an mTOR inhibitor and

b) & secondg drug substance as 2 co-agent which iz a chamotherapeutic agent, €. 9. as

dafined hercinaftsr or hereinbafors.

&. Any method zs dafinad abovs comprising co- administration, =. g. concomitanily of N
vy sifzctive 2mount 2n mTOF  inhibitor and 2 second drug

4]
{It
c
u
u
€
-3
]
:I-
o
=y
i
[}l
C
-
]
m

s‘.‘r.

aubstance, szid second drug substancs baing & chamotns srapasutic ageni, 2, g@. a3 indicats

By the term"chemetherapeutic agsnt” is maant sspecizlly zny chemotharapautic agsnt

othar than &n m1OR inkinior

Sueh chemotierapsutic agants includs 2.0,

isninezaib, ovaliplating iciribins, oermeire 2d (AliiEd), sunitinib (SU2e 33), ienozshdins,
daunamibicin, deciinamyein, dacorubicin, blzomycln, mitoiyein, Nitrogsn musisng,
ehioramibual, mslvhalan, cyclephospheanide, S-rmzreaplopurings, G-thiogusnine, cyiarzins

(.29, B-uarouracil(3-F I, dowriding (5-FU Ry, mathotraceiz (T, oelchicing, vinersiing,

vinblasiing, stoposids, teniposids, cisplziin, disihylstill rezingl (DES), [igﬁi‘f‘ii‘i’lib, borezomib
and drugs such as disclosad as “chemaih srpautic 2ganis" in WOD2038012, e.g. on pages 5

and & under i) 0 ), In more detail on pagss & to 11, and includz agsnts which are aciive in

i
7]

the trestment of carcineid cancer, such
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- 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-180), 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@t, Intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone—-Receptor Antagonists, such as pegvisomant (a pegylated form of mutant
growth hormone),

- receptor tyrosine kinase inhibitors, such as SUO1 1248 (receptor tyrosine kinase inhibitor
that has a spectrum of activity that includes not dn]y 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 anthraguinones 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 ETOFOPHOS®

- 5-Flucrouracil,

-alkylating agents, such as dacarbazine,

- dtreptozotocin.

WO02066019 is introduced herein by reference, specificalty regarding the "second drug

substance" indication therein.

Other chemotherapeutic a'gents e.g. include agents which may be combined with mTOR
inhibitors, e.q. to result in beneficial effects.

Such other chemotherapeutic which may he combined with mTOR inhibitors, e.g. to result in
beneficial effects, e.g. include

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 508;

- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981,

- corticosteroids; cyclbphosphamide; azathioprene; leflunomide; mizoribine;

- mycophenolic acid or salt; mycophenolate mofetil;

- 16-deoxyspergualine or an immunosuppressive homologue, analogue or derivative
thereof;

- mediators, e.g. inhibitors, of ber-abl tyrosine kinase activity,
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- mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity;

- mediators, ‘e.@. inhibitors, of PDGF receptor tyrosiné kinase activity, e.g. Gleevec

{imatinib);
- mediators, e.g. inhibitors, of b38 MAP kinase activity,
- mediators, e.q. inhibitors, of VEGF receptor tyrosine kinase activity,
- mediators, =.g. inhibitors, of PKC activity, 2.9, as disclosed in WO0238561 or
WO0382859, e.9. the compound of Example 55 or 70,
- mediators, &.¢. inhibitorz, of JAK3 kinase activity, e.g. N-benzyl-3,4-dihydroxy-
benzyl:dene -cyanoacetamide a-cyano-(3,4-dihydroxy)-IN-benzylcinnameamide (Tyrphostin
AG 480), prodigiosin 25-C (FNU 156804) [4-(4'-hydroxyphenyl}-amino-8,7-
dimethoxyquingzolinz] (WHI-P i3'i) [4-(3"-bromo-4'-hydroxylphenyl)-amino-5,7-
dimzthoxyquinazoling] (WHI-Pi54), [4-(3',5'-dibromo-4'-hydroxylphenyl)-amina-8,7-
dimethoxyquinazoling] WHI-PE7, KRX-211, 3-{(3R,4R)-a-mzthyl-3-[mathyl-(7H-
pyriolo]2,3-d] yrimidin-4—yl)—:mino]-p1pendm-‘l-yl}-u—oxo-proplon|tr|Ie, in fras form of in 2
pharmaczutically acceptablz salt form, 2.g. mono-citiats (also celled CP-3820,550), or a
compound g3 disclosad in WO2004052258 or WO20050361 58,
madiators, e.9. agonists or modulators of S11P° receptor activity, ¢.g. FTY720 optionaily

phosphorylatzd or 2n analog thereod, 2.9. 2-2ming-2-[4-(3- -penzyloxyphanylthio)-2-
chlorophonyljzthyl-1,2-propanadiol optionally phosphoryistad aF 1-{4-1 ~(d-cyclohExyl-3-
irfluoromesthyl-benzyvicsyimine)-sthyll-2-sthyl-benzyl-azetidins-2-carbox sl zeid oriis
pharmaceuiiczlly scozplable salis;

Imimunosusprsseive monoclonzl sntibadize, 2.9., monoclonsl zntibodizs to leukocyis

r=cepiors, =.4., Blys/BAFF rocepior, IUiH!..-;, D2, CO3, COh4, CO7, Ch3, Ch23, Ch2E,
G40, CO4E, ©DE2, CDES, CDO8G, CDEE, IL+1Z2 reaaptor, IL-17 rsceptor, IL-23 r SCSPION O
thetr Hasnds;

- oiher immommodulziony compounss, 2.4, 3 smeinent binding malaouz hisving ai a5
= portion of the =dreczlular domazin of CTLA4 of 3 mutant thereof, 2.9 7n i lsast
axdaracellular portion of CTLAG or 2 muiznt inereod joined i 2 non-CTl54 pirotsin
saquenes, .0, CTLAg (ior 3. dasignaiad ATCC 68329) or 3 mutant tharsaf, 2.3,

LEAZZY;

- mediaiors, 8.9, inhibitors of adhesion maolacule sctivitiss, e.g. LEA-1 antagonizis, ICAN-1
or -3 anisgonists, VCAN-4 sniag or VLA-4 antagonists,

- madiators, 2.g. antagonists of CCRY acitiviy,

- medistors, =.9. inhibitors, of WilF activity,
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- 5~-aminosalicylate (5-ASA) agents, such as sulfasalazine, Azulfidine®, Asacol@,
Dipentum®, Pentasa®, Rpwasa@, Canasa®, Colazal®, .g. drugs containing mesalamine;
e.g mesalazine in combination with heparin; _ '

- mediators, e.g. inhibitors, of TNF-alpha activity, e.g. including antibodies which bind to
TNF-alpha, e.g. infliximab (Remicade®),

- nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX- -
inhibiting NO-donating drugs (CINOD);

- phospordiesterase, e.g. mediators, e.g. inhibitors of PDE4B activity,

- mediators, e.g. inhibitors, of caspase activity,

- 'multi-functional anti-inflammatory' drugs (MFAIDs), e.g. cytosolic phoshpholipase A2
{cPLA2) inhibitors, such as membrane-anchored phospholipase A2 inhibitors linked to
glycosaminoglycans;

- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sUIfonarﬁides.
such as sulfadiazine, sulfisoxazole; sulfones, sudh as dapsone; pleuromutiling,
fluoroquinolones, e.g. metronidazole, quinolones such as ciprofloxacin; levofloxacin; -
probiotics and commensal bacteria e.g. Lactobacillus, Lactobacillus reuteri;

- antiviral drugs, such' as ribivirin, vidarabine, acyclovir, ganciclovir, zanamivir, oseltamivir
phosphate, falmciclovir, atazanavir, amantadine, didanosine, efavirenz, foscarnet,
indinavir, iamivudine, nelfinavir, ritonavir, saquinavir, stavudine, valacyclovir,
valganciclovir, zidovudine;.

- antidiarrheal agents, e.g. including diphenoxylate, lop_eramide, 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, £.9. SU011248,
growth Hormone—Receptor Antaganists, 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.
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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 soid in the same package, e.g.
with instruction for co-administration; and free combinations in which the pharmaceutically :
active agents are packagéd separately, but instruction for simultaneous or sequantial -

administration are given.

In.2ach case whers citations of paient applications or scientific publications are given, the
subject-matter ralating to the compounds is hereby incorporated into tha prasent application

by referencs, .g. comprised are likewise the pharmacautical acceptabls salts thersof, the
cnrrnspondmg racsmatss, diasterscizomars, enantiomers, tautomers as wall 23 the
correspending crystal modifications of above disclossa compounds whers presem, =. g.
solvsiss, hydrates and polymorphs, which arz disclosad thersin. The compounds used as -
aciiva ingradiznis in ih2 combinations of the invention may bz prepared and sdminisiarsd
as dsscrbad in thse cited documenis or in the product descriplian, "espueati'\.fely. Alsa within
th= scopa of iz Invention iz the combinziion of mors than fwo separats aciivs ingradi=n

28 3=t forth shovs, i. . 2 pharmaceuticzl combinstion within tha scope ai this invention
ingradiznts or mors. Fuither both the first ageni and the co-sgsii

u

could includs ires activi
=z not thae idsnileal ingradisni.

|Kility of ihe mTOR inhibitors iniresting mnducnm tumors &g hersinabove spechizd, may be

1!

demonstratsd in vitro, in animial fzel methods 28 wall 3z in olinie, for s eminls in socordancs

vAth the methods hersinaisr dascribed.

A Yo

1 Antiprolifaraiive activity in sombination with oihsr ageniz
A el lins, @. o. the Compound A rasistant AS42 [INe(Cs in kow nivi rangs) versus ine
comparative Compound A resistani KEB-3 1 andHCT118 lines (ICss in the, micromolar rangs),
iz 2dded to 88-wall plates (1,500 cellsiwall in100 ul madium) and incubzated Tor 24 hr.
Subsagueniy, 2 two-iold dilution ssriss of sach compound (zn MTOR inhibitor other than

Caompound & of 8 known chametherapautic sgent) e ms de in saparsiz iwbes (siading 2t 8 %
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the ICsy of each compound) either alone or in paired combinations, and the dilutions are

added to the wells. - '

The celis 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. ICspS 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
antipro!iferative'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 86 (the inhibition of 86K1 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. WQ2005064343,
Carcionoid éfficaéy 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. In vitro findings

Compound A is able to restore activity of endocrine agents, like estrogen inhibitors and/or
aromatase inhibitors in celis 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
(contral) 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
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molecular level, treatment with endocrine agents results in phosphorylation (activation) of
cJUN in the control cells, but not in either the myrAkti or DANSK1 cells. Co-treatment of
resistant myrAktt MCF-7 cells with Compound A, howsver, restores activation of the

ASK/INK pathway and increases endocrine therapy sensivity.

D. Clinical Trial
27 patients (18 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and
compound A, 5 mg, daily . Responss evsluation is periormead every 12 weeks, Study

durztion: 8 months.

In that study practically total inhibition of S8IK1 activity and a reduction of more of 50% of
chromogranin A is observed. '
Alzo synergistic affects of the combination are obtzinad.

Furthar clinical studies using Compound A in an amount of 3 mg or 10 mg daily (& to 70 mg
weakly) in monothsrapy, and in combinstion therapy together with, &.g. 30 mg, of '
Sandoziztin LARE daily are tnvesliaated, e.q.

A rendomized, doublae-piind, placebo conirolled siudy of compound 4 in 420 patienis whno
ars recaiving therapy with Sandostziin LARE® vor 2dvancad miagui carcingid tumors.
Pztiznts continue bassling Sandosiatin LAR® therany and are rendomized 0 receive
Gomg:w:mn::l A 10 migfday o placsho, Primary endpoint is progression friee suvivel (PRE).

S=scondary sndooiniz includz overall survivai, cercincid-sssociated symptams oif flu:shing

A disdiess, pharmabkinstics zind gh

snd r2Eponse ere 2ss2s3ed per RECIST oriteriz, Dus 10 tha naturs of neurcendaorins

tumors, all patiznts must havs iriphosic CT soans of MPL So2ans =r2 rspasied svary hwa

IO NS TR OT

Al Compouna A o eombinsion with Sandosistn LA

gvanced prodaressing midgui wmor (Sercinoid iuirior.

_l

A zingls-arm placsbo comtrolled study &F Campound A 10 mg/day in 100 peiisnis wih
mszeurzhle advencad (maissiaiic o unressntabls) penoraaic nsurcsndening umars (izlet

cell tumor) siter failurs of cytotiic chemeothsarapy 23 2 moncihsrgpy. Primary gos!iz b
determing the responss reia. A& cohort of 44 patisnis receiving chronle trsstmeant with
Sandosizin LAR® for szcratory pancraatic tumors ars slso be irested with Compound A, 0

g 2 a=y, in addiion 1o Sandostatin LARD,
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- Patent élaims

4

1. A method for treating endocrine tumors, comprising administering to a subject in need
thereof a therapeutical effective amount of an mTOR Inhibitor,

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.

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,
4. A method for treating endocrine tumor invasiveness or symptoms associated with éuch
tumor growth, comprising administering to ia subject in-need thereof a therapeutically

effective amount of an mTOR inhib{tor.

5. A method for preventing metastatic spréad of endocrine tumeors or for preventing or

-~ —~inhibiting growth of micror'netastasis,‘comprising administering to a subject in need

thereof a therapeutically effective amount of an mTOR inhibitor.

]

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.

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.

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.

9. A method of any one of claims 1 to 8, wherein an mTRO inthibor is rapamycin, 40-O-(2-
hydroxyethyl)-rapamycin, 32-deoxcrapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin,
16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-
methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a
compound digclosed under the name TAFA-93 or biolimus.

5 140. A method of claim 9 wherein an mTRO inihibor is 40-0-(2-hydroxysthyl)-rapamycin

, 32-

deoxorapamycin32-deoxorapamycin, 16-pent-2—yhyloxy-S;?-deoxorapamycin, 18-pent-

0- (2-hydroxyethyl)-rapamycin.

iD 1. A method of any one of claims 9 or 10, wherain an mTRO ininibor is 40-0-(2-

hydroxysthyl}-repamycin. :

12. A method of any one of claims 1 o i1, whersin the mTOR inhibitor iz administersd

intermittently.

i3, A method of any one of claims 1 to 2 for treating neurcendocrins tumors.

i3

4. A method of 2ny ons of claiins 110 12 for irssting carcinold tumors.

20 15. An mTOR inhibitor for usz in & mathod of any one of claims 1 1o 12,

“2-ynyloxy-32 (S or R) -dihydro-rapamycin or 18-pent-2- ynyloxy-32 (S orR)-dihydro-40-

4. An mTOR inhiktor for uze in the preparstion of @ pharmzcsutizal composition for uss in

= mathod of any ons of claims 1 o 5.

17. A phErmzcsutical combingiion (o Uz in 2 mathod of 2y oing or claims 1w 15,

i
7]
<

somptizing @an mTRO inhibiior Dgsther wiih ons o mons phzrmocsuiically ssosoialkls

oiluamis or oarmiers thersior.

13, & pharmzceuiicsal combination for ues in 2 method of 2ny ons G clzimg 4 10 15,
20 CORAZING
=) = first agent which is an mTOR inhibiior and

by 3 second drug substance as 2 co-agsnt which is 2 chemotherspeutic 2gent.
8] g
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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-(hydroxyethyl)rapamycin and

the second drug is somatostatin or a somatostatin analog.

21. A pharmaceutical combinaticn, comprising as a first agent an mTOR inhibitor and as a
second agent 5-flucrouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase
10 . inhibiter that has a spectrum of activity that includes PDGFR, C-kit, and the VEGF -
' ' receptor, e.g. SUD11248, growth Hormone—-Réceptor Antagonis'ts; such as

pegvisomant, filgrastim or pegfilgrastim, or interferon alpha.

, SC/18-May-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

i

The present invention relates o 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 (FK508-binding protein 12). mTOR
modulates translation of specific mMRNAs via the regulatién of the phosphorylation staie of
several different translation proteiﬁs, mainly 4E-PB1, P70S6K (p70S6 kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic preduced by
Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapaﬁ'lycin, e.g.

' rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

wherein
Ry is CHs or Cagalkynyl,
R2 is H,-CH;-CH2-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoyl or tetrazolyl, and
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Xis = O, (H, H) or (H, OH), provided that R; is other than H when X is =0 and Ry is CHs, or
a prodrug thereof when R, is-CH»-CH»-OH, &. g. a physiologicaliy hydrolysable ether
thereof, for instance -CHx-CHx-O-(Cig)alkyl.

Representative examples of compounds of formula | include €. g. 32-deoxorapamycin, 18-
O-substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 18-pant-2-
ynyloxy-32 (8 or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydrd-40-0- (2-
hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydrosy- mathyi)- ’?-methyipropanoate]
rapamycin(zlzo known as CCIT79) or 40-epi-(tetrazolyl)— rapamycin (also known as
ABT578), the so-called rapzlogs, €. 9. s disclosed in WO2802441, WOG1 14387 and
WO0384383, e, g. AP23573, AP23484, AP23675 or AP23841 and compounds disclosed
undar thiz name TAFA-93 end biolimus. .

A preferred compound iz €. g. 40-0- (2-hydroxysthyl)-rapamycin disclosed in Example 3 in
WOR403010 (referred herginefier as Compound &), or 32-deoxorapamycin or 18-pent-2-
yiyloxy-32 (8) ~dinydro- rapamycin as dizcloged in WO9841807, or 8 compound 23
dizclossd in WOE515831.

Furthar examplss of other mTOR inhibitors gre &.g. disclossd in WO20041 011553,
WIOS2051 78, WO24DZ{25, WO402285, WT9S132773.

Frefersd mTOR inhibiiors includs

repsimycin, andfor
WI-O-{2-hydrocysthyli-rspemycin, andfar

A S OrEpAITTVCI, ad/ior
1S-peni-Z-viylo: iy-S2-de o iorapanmyain, Sna/or

TE-0eni-2ainyloey-32 (3 o B ~ditwors-resemycing aoad/or
v ‘ , :

VE-pEnt-Ie oyl =27 (S erP)-dihydio-d0-0- (2-hvdrocgesiny-rapemycing Sndfor

\

A0 [E-hydrony-2- (hydioy- methyl)-2-mathylpropanogis]-rapaimyain (3l2c Lo a3
CEITTD) andfor

40-zpi-(tairazolyll- repamyain (aloo known zg ABTE7E), Anaim

thz zo-cailzd repalogs, 2. ¢. &2 Jdisclosed in WO9302441, W0 T4 7 =ind WOOREAESS,
such as AP23573, APRE184, AP233YS or AP23841 andfor

compounds discloszd under the name TAFA-D3 or biolimus.
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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 freatment of solid tumors, especially of advanced solid tumors.

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
neuroendocrirje cell system. In the ihtestinal tract, thesle tumors develop deepli'n the

~ mucosa, growing siowly 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 celt tumors), which were formerly classified és -
APUDomas (tumors of the amine precursor uptake and decarboxylation system)', comprise
less than half of all neuroendicrine tumors and only 1-2% of all pancreatic tumors.

Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,

- nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both

pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend upon the cell of origin and are
physiologically involved in a network of autocrine, paracrine, endocrine and

7 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. Barakét et al,
Endocrine-related cancer 2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl!
2):595-599).

All pancreatid NETSs, 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 reporied 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.
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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 {2.g., small intestine or appendiceai carcinoid), or hindgut (2.g., rectal carcinoid), see
e.g. Kulke M., Cancer Treatment Reviews 2003;28:363-370. S .
5 Carcinoid tumors of the G tract may display an aggressive biology similar to that of

adenocarcinomas, particularly whan they are loczted in the colon, stomach, 'and small
intestine, sea e.g. Modlin IM et 2], Gastroenterology 2005;128:9717-1751. For small-
intestinel carcinoids, which are the most frequent cause of carcinoid syndroms dus o
matastatic disease in ths liver, the incidencs of matastasis incraases proportianal'l'y'with the

0 size of ths primary tumor (Tomassetii st al 2001, ibidem). | '
The incidance and survival data svailable suggest that dliniczl trigls of new anticancer
agenis in patients with midgut carcinoid tumors may provids the opportunity 0 address an
unmeat mediczl n2ad in 2 growing segment of the population of pelienis wikh caicinoids.
Carcionoid syndrome is causzed by hypersecretion of numerous hormons producie by the

i5 « tumor cells, including kining, prostaglandins, substancs P, gsstrin, corticotrophin znd
chromogranin A (332 2.g. Davis et al, Gynecology & Obstetrics 187.37137:83 -844). The .
most fragusnt symptoms of carcinoid syndrome ars flushing znd diarrhes. Other less

mis includs cardize manifeststion: secondary 1o fibrosie of the sndocardium
{Jacobsan MB st al, Eur Heeart J 1985;18:237-258) which may rzzult in valvulsr

20 regurgitation, with varying degrses of heart failurs in patisnts wiih czrdizs manifestations.
Whaszing or asthins-liks symatoms 2nd pellagra-ilis slin lszione with hypsrlsratosiz ars

LY
L

1]

zlen s2&n in 8 number of oati

|l’

gi

. A recaEnt ravisw of chemotharassutic tresiment of

2,

corcincids raports that the senshivity of hzes Wimors 1o vailous Syioiondc diugs 12 ko, and

combination does not Incrssss thalr efectivenass. Based on thair ravizw of vaiious
25 combingiion thersoizs, including dzcarezinaiuarouracil & r S-fluciourscil/ spivabicing the
suthors concluds thzi that iney sz unabls o recommand 3 speciiic chavstherapauiic
ragimen for patisnts with well-difsrsntiztzd nzursendoonins malignanci=e of ihs Gl irack
(amold B, Binks & =t 2l Cliniesl Gagirosnizralogy 20035190415+ <3-353), Tha appsrant
refractoninass of such fuinors o currsiidy availabls thargpies points 1o on unmEt meoiss!
an pead for trestment in thiz patent populstion.

It waz now curpiisingly found that mTOR inhibitors may be usad for the traatrment of sucn

special typs of tumors,
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In accordance with the particular findings the present invention provides:

1.1 A method for treating endocrine tumors, comprising adm@nistering toa sUbjeé:t 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 féduction,
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 thérapeutically
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 neurcendocrine 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
tumoers of the Gl 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 tumer 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
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o an mTOR inhibitor.

1.7 A method for inhibiting or controlling endocrine tumors, comprising administering to a
subject in need thereof a therapautically effective amount of an mTOR inhibitor. '

1.8 A method for enhancing the activity of @ chemotherapeutic agent or for overcoming
resistance to a chemotherapeutic agent against endocrine, comprising administering to 2
subject in need thereof s therapeutical effective amount of an mTOR inhibitor. '
1.9 A method as indicated undsr 1.1 to 1.8, wharsin an mTRO inthibor is rapamycin, 40-O-
(2-hydroxysthyl)-rapaimycin, 32-dsoxorapainycin, 18-pent-2-ynyloxy-32-dsoxorapamycin,
18-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 1 B-paii-2- ynyloxy-32 (S orR)-dihydro-
40-0- (2-hydroxyathyl)-rapamycin, 40- [3-hydrosxy-2- (hydroxy- methyl)-2-msthylpropanceis]-
repamycin, 40-spi-(tetrazolyl)- rapamycin, a repalog, or a compound disclosed undzr ths
name TAFA-23 or biolimus; _
such as 40-0-(2-hydroxysthyl)-rapamycin, 32-de xorgpamycin22-deoxorapamycin, 18-pent-
Z-yniylosy-32-deoxorapamycin, 16 -pent-2-yinyley-32 (S or R} -dihydro-rapemycin or 18-
pEn-2- yoyloxy-32 (3 orf)-ditvdre-40-0- (2- -hydroxystny-rapamyain,

&.g. 0-0-(2Z-hydrosyethyl)-rapamycin (harzin also dezignated as "compouna A").

D10 A methnd 2z indicstad undar 1.1 9 1.2, whaesin the mTOR inhibiior is adminiztersd

intarmitianily.

In = prafemsd aepact the present invantion providss 2 mathod of 4.1 to 1,10 for iresting

nEunIEnadscring SUmors.

liv zinothar prafamsd 2speci the prezsnt invantion 2 method of 1.1 B 10 For nsaiding

Sz Wiveors.

In & serize of further spaciiic or ehernsiive embodiments, the present v z=niion =les

provides;

7.4 An mTOR inhibitor for uss in any msthod 2s dafinsd under 1.1 o 1.10 sbove.
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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, €.q. 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) afirst 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, €. 9. 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 chemotherépeutic '
agents in WO020680198 and include agents which are active in the treatment of carcinoid
cancer, such as ‘ '

- somastatin, e.g. octrectide, and a somatostatin analogue, e.g. including such as
disclosed and referred to in WO8747317, preferably octreotide, e.g. sold under the trade
name Sandostatin® or Sandostatin LAR®, laurectide (BIM23014), vapreotide (RC-160),
e.9. sold under the trade name Sansar® or Dorised®, lanreotide, e.g. scld under the trade
name Somatuline LAA® or Somatuline Autogela®, SOM230;

- interferons, e.g. interferon alpha, e.9. sold under the trade name Roferon®, Intron A®,

- filgrastim or pedgfilgrastim, e.g. sold under the trade name MNeupogen® or Neulasta®,

- growth Hormone—Receptof' Antagonists, such as pegvisomant (a pegylated form of mutant
growth hormone),
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- 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), C

- topoisomerase 11 inhibitors, e.4. mcludlng, anthracycltnes such as doxcrublcm
(Adriamycin®, including liposomal formulation, €.g. CAELYX®), daunorubicin, epirubicin,
idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the

—podophillotoxings etoposids and teniposide. Etoposide can be administerad, e.g. in the
form as it is marketed, &.g. undzr the trademark ETOPOPHOS®

- A-Fluorourzcit,

-alkylating agents, such as dacarbazine,

- sfreptozoiocin. '

Other chemotherapeutic mgents e.g. include agants which may bs combinad with mTOR
inhibitors, =.g. to result in benerTictal effects,

Such other chemothsrapautic which may bz combined with mTOR inhikitors, e.g. to rasult in
bznsficial g‘ffeds, e.g. includs .

- galcinzurin inhibilors, 2.9, cyclosporin & or FiK 506;

5!3

mycins having immuno-supprassive pmperﬁes e.0. ABRT-281, ASMEE,;

corticostsroids; cyclophosphamids; azaihioprans; msthotrexats; leflunomids; mizoribins,

mycophenalic acid or 22t mycophanolaie i'ﬂGTStII;

15-daaxyspergualing of an immunasuppreszive homologus, enalogus of derivaiive
trizrsot ‘

- bor-gbl iyrosing Linass inhisiors;

- olddt receptor vnsaing kinass inhioilons;

- PDEF secaptor tyrosing kinase inhibitors, =.g. Glssvaae {fmalinib),

- 233 AP Linszs inhilbibors,
- VEGF recsoior tynosine Hinass inhibiiors,
- BLC inbisiions, @.a. 22 disclosad in WO 02Z8581 of WD 0332852, 2.3. die compound o

Eample 58 o 70;

- A Linese inhibitors, 2.9. MN-banzyk-3,4-dinydroy-benzylidsne-cysinoaceianids a-cyeno-
(3, d-dihydiouy)-lil-benzyicinnsmamids (Tyrphostin AG 420), prodigiosin 25-C
(PNU1S3804D), Ja-(4'-hydror yphenyl)-amino-3, 7-dimathoxyquingzaline] (WHI-F131), J4-(3"
wromo-#-hydroxylphenyD-smino-&, 7-dimsthoxyquinazoling] (WHI-F154), [4-(3, B-dibronio-
4-hydroxylphenyll-smino-8, 7-dimsthosyquinazoling] Whl-Pe7, KR:-2 11, 3-{(ER,4R)-4-

West-Ward Pharm.
Exhibit 1002
Page 416



Case TX/4-34678P2/NF1 8102

methyl-3-[methyl-(7H-pyrrolo[2, 3-d]pyrimidin-4-yi)-aminc]-piperidin-1-yi}- 3-oxo-propionitrile,
in free form or in a pharmaceutically acceptable salt form, e.g. mono-citrate (also calted
CP-690,550), or a compound as disclosed in WO04052359 or WO05066156;
- 81P receptor agonists or modulators, e.g. FTY720 optionally phosphorylated or an analog
5 thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-1,3-propanediol
optionally phosphorylated or 1-{4-[1-(4-cyclohexy1—3-trifluoromethyl—benzyloxyiminb)—ethyl]f
2-ethiyl-benzyl-azetidineg-3-carboxylic acid or its pharmaceutically acceptable salts;
- immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte
reéeptors e.g., Blys/BAFF receptor, MHC, CD2, CD3| CD4, CD7, CD8, CD25, CD28,
10 CD40, CD45, CD52, CD&8, CD80, CDE6, IL-12 receptor, IL-17 receptor, IL-23 receptor or
their ligands;
- other immunomodulatory compounds, e.g. a recombinant binding molecule having at least
a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at least -
extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 prqtein
15 sequence, e.g. CTLA4Ig (for ex. designated ATCC 68629) or a mutant thereof, e.g. |
. LEA29Y; |
- adhesion molecule inhibitors, e.g. LFA-1 antagonists, ICAM-1 or -3 antagonists, VCAM-4
antagonists or VLA-4 antagonists, -
" - CCR® antagonists,
20 - MIF inhibitors,
' - b- amlnosallcylate (5-A8A) agents, such as sulfasalazine, Azulfidine®, Asacol®,
Dlpentum® Pentasa®, Rowasa®, Canasa®, Colazal®, e.g. drugs containing mesalamlne
e.g mesalazine in combination with heparin;
- antibodies which bind to TNF-alpha, such as infliximab (Remicade®},
25 - nitric oxide releasing non-steriodal anti-inlammatory drugs (NSAIDs), e.g. including COX-
inhibiting NO-donating drugs (CINODY);
- phospordiesterase, e.g. PDE4B-inhibitors,
- caspase ihibitors,
- 'multi-functional anti-inflammatory' drugs (MFAIDs), e.g. cytosclic phoshpholipase A2
30 {cPLAZ) inhibitors, such as membrans-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;
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- 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 2s a second agent 5-
Fluorouracil, dacarbazine, streptozotocin , & receptor tyrosing kinase inhibitor that has a
spectrum of aciivity that includes PDGFR, C-kit, and the VEGF receptor, /9. SU011248,

10  growth Hormone—Recsptor Antagonists, such zs pegvisomaﬂi, fllgrastim or pegiilgrastim, or
interferon zlpha. -

4 chamotherapeutic agent also include agsnts which ars ussful in ths trestmant of
syimptoms associsted with carciniod tumors, such as carcinoid sssociated dizarmes (2.9,
15 . cyproheptading), carcinoid associated wheezing (2.9. bronchadilators), caic cinoid assocliztad

heart failurz (2.g. diurstics, serotoning inhibitors).

Framecsuiical combinzions incuds fxsd combinations, in which fam or mors
phermacsutically aciivs agents ars in the sams formulation; Kits, in wiich i or mors

20 pharmezcsutically =ctive agsnis in separgis formuletions srs sold in fhe sams pac chags, &
with inztrustion for co-administretion; and fres combinations in which ths g:-!"i:—;rrnen::auticafly
active 2gante 2re packaged saparaisly, but instruciion for simuliansous or sequeniizi
adminiztration arc Jgivan.

1
[}

1 22ch c2se whars clisdons of paiznt spolicsfions or sclankdfic puuh: zitionz ars ghen, ths

subject-mattar relzting o te

'.‘T'

by referenos, .. comprizad arz liewiss the marm_muucal arceEiak
corrssponding recematas, dinslaracizomers, snantiomars, t2ulomers 23 wizll = ths
corresponding erystal maditicztions of abova dizclozsd compou uined 3 whiers prassng, . 4
30 solvates, hydraizs and polymorphs, which ars disclassd fhersin. Ths CoOMPpounds uisd a2
active ingredisnis in ths comibinations of the invention may e prepars o and adminiziarad
2z dezcribed in the cited docurmaznts or in the product dascripiion, T a* actively. Also within

ihs scone of this invention iz the comkinztion of mors than two asparsts active ingredients

)

s sst forth abova, i. @. & pharmaceutical combination within the scope of this invsntion
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could include three active ingredients or more. Further both the first agent and the co-agent
are not the identical ingredient. \
Uti!ity 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

Acellling, e. g. the Compound A resistant A549 line(ICsp in low NM range) versus the

comparative Compound A resistant KB-31 andHCT 116 lines (ICso 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 chemotherapeutfc agent) is made in separate tubes (stérting. at 8 x

' the ICs of each compound) either alone or in paired combinations, and the dilutions are

added to the wells.

_The cells are then re-incubated for 3 days. Methylene blue staining is performed on day 4

and the amount of bound dye (proportional to the number of surviving cells that bind the
dye} determined. ICsps are subsequently determined using the Calcusyn program, which
provides a measure of the interaction, namely the so-called non-exclusive combination
index (CI), where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism: <
0.85 = synergy. In this assay, mTOR inhibitors, e.q. the co}'npound 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 p7086 kinase 1 (S6K1) assay, see e.g. W(02005084343.
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Carcionoid efficacy is determined by measurment of chromogranin A which is inter alia
hypersecreted in carcionoid cells, ses e.g. Davis et al, Gynecology & Obstetrics -
1973;137:637-644, :

C. Clinical Trial

27 patients (116 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and
compound A, 5 mg, daily . Response evaluation is parformed every 12 waeks. Sfudy
duration: 8 months. '

In thzt si:udy practically total inhibition of S6K1 activity and & reduction of mors of 50% of
chromogranin & i observed.

Also synergistic sffects of the combination are obtzined.

Further cliniczl studiss uging Compound A in an amount of 5 mg of 10 mg dzily (5 to 70 mg
wezkly) in monstherepy, and in combination therapy togather with 30 mg of Sandostatin
LAR® daily are invsctigstad.
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Patent claims
1. A method for treating éndocrine tumors, comprising administering to a subject in need
" thereof a therapeutical effective amount of an mTOR inhibitor. '

2. A method for inhibiting growth of endocrine tumors, comprising administering to a
"7 ‘subject in need thereof a therapeutical effective amount of an mTOR inhibitor.
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. '
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.

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.

8. 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
mMTOR inhibitor.

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.

B. 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.

9, 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,
18-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 {S orR)-
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dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-
methylpropanoate}-rapamycin, 40-epi-(tetrazolyl)- rapamycin, & rapalog, or a
compound disclosed under the name TAFA-93 or biolimus. )

A method of claim @ wherein an mTRO inihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-
deoxorapamycind2-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, 18-pent-
2-ynyloxy-32 (S or R) ~dihydro-rapamycin or 18-pent-2- ynyloxy-32 (S orR)-dinydro-40-
0- (2-hydroxyethyl)-rapamycin. ' '

. A msthod of any one of claims 2 or 10, whersin an mTRO inihibor is 40-0—(2-

hydroxysthyl)-rapamycin. |

. A mathod of any one of claims 1 to i1, wherein the mTOR inhibitor is administsrad

intermittently.

. A methad of any ons of claims 1 o 12 for reating neurosndociing tumors. .

&

A method of 20y ons of aaiiis 1 1o 12 o traaling carcinoid funiors.

An mTOR inhiblior for uss in & mathod of any ons of clsims 1 W T2

An MTOR inhibtor for uzs in the preperaiion of 2 phermacsuticzl composition for ues in

g maihod of ony ons of claims 1 16 15.

. 3 pharmzczuiical combinsiion fov s in 2 mathod of any one of claims 1 6 15,

comprizing 2n mTRO inhibitor togsther with one or mors ghaimmacsuicslly accs
5t -

W
=
[ ]
L

o
s
]
o
i

difusnis oF cafisrs ineravor

A pharmscsutical compinztion for uze in & mathod of Sy o of Slalins 11013,
COMPIising

g) & first ggent which iz an mTOR inhibitor and

b} = sscond drug subsisince 28 a co-agent which iz 2 chemoihaerapsutic ageni.
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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 agént.

5 20. 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-fluorouracil, dacarbazine, streptozotocin , a receptor tyrosine kinase
10 inhibitor that has a spectrum of activity that includes PDGFR, C-kit, ‘ar-ld thel VEGF
receptor, e.g. SU011248, growth Hdrmone—Receptor Antagonists, such as
pegvisomant, fifgrastim or pegfilgrastim, or interferon alpha. .

SC/20-Nov-05
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Abstract

. A method for treating endoctrine tumeors by adminstration of an mTOR inhibitor, optionally. in

combination with another drug.
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- DUPLICATIE
. ® '

ORGANIC COMPOUNDS

1

- The present invention relates to organic cempounds, more specifically 10 a new use of :
mMTOR inhibitors.

5  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 mTCR Inhibitors inhibit the mTOR pathway via a
complex with its intracellular receptor FKBP12 (FK506-binding protein 12). mTOR modulates
translation of specific MRNASs via the regulation of the phosphorylation state of several

10 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 and/or 16 and/or 32, for example a compound of formula
15 |

wherein
R; is CH; or Ca.salkynyl,
Rz is H,~CH>-CH,-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanoy! or tetrazolyl, and
20  Xis=0, (H, H) or (H, OH), provided that R; is other than H when X is =O and R, is CHas, ora

prodrug thereof when R; is-CHz-CH~OH, €. g. a physiclogically hydrolysable ether thereof,
for instance -CHx-CHy-0-(Cyg)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-O-
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32
(S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S 0rR)-dihydro-40—0- (2-hydroxyethyl)-
rapamycin, 40- [3-hydroxy-2- {hydroxy- methyl)-2-methylpropanoatel-rapamycin(also known
as CCI778) or 40-epi-(tetrazolyl}- rapamycin (also known as ABT578), the so-called
rapalogs, e. ¢. as disclosed in WOB802441, WO0114387 and WO0364383, e. g. AP23573, '
AP23464, AP23675 or AP23841 and compounds disclosed under the name TAFA-93 and
blotimus. ' ‘

A preferred compound is e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in
WQ8409010 (referred herelnafter as Compound A), or 32-deoxorapamyecin or 16-pent-2-
ynyloxy-32 (8) -dihydro- rapamycin as disclosed in WO2641807, or a compound as
disclosed in W095168931.

Further examples of other mTOR inhibitors are e.q. dizsclosed in WO2004101583,
WO2205179, WO8402138, WD2402385, WOBE13272

w :

Praierred mTOR inhibitors include

rapamycin, and/or

A40~O-(2-hydroxyethyl)-rapamycin, and/or

32-decxorapamycin, and/or

1&-pant-2-ynyloxy-32-dsoxorzpamycin, and/or

1&-pent-2-ynyloxy-32 (5 of B) -dihydro-rapamycin, and/or

1&-pent-2- yiylory-32 (S oirR)-dihydro-40-0- (2-hydrosystnd)-rapemycin, and/or -

40- [3-hwydrowy-2- (hydroxy- mathyl)-2-meinylpropanoste]-rapamycin (also known as CCI779)
aindicy
AN-pi-{tetrazolyl)- rapamycin {also known as AETETR), and/or

the so-called rapalogs, 2. 9. a2 dizclozed n WOS3G2441, WOOT 14387 and WO0334383,
such as AP23573, 2P23484, AP23375 o AP23841 and/oy

compounds dizclozed undar ths nemes TAFA-23 or biolimus.

mTOR inhibiiors, on the basis of ohesrved acivity, havs been found i bz ussiul & g, 28
immunosuppreseant, &. g. in the treaiment of acuts allograit rejeciion and havs additionally
potent antiproliterative properties which make ihesm useidl for cancer cnamotherapy,

particularly for the treatment of solid tumors, especially of advanced solid tumors.
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Neurcendocrine 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 undetlying submucosa and mucosal surféce. This
results in the formation of small firm nodules, which bulge into the intestinal lumen.
Pancreatic neurcendocrine tumors (islet cell tumors), which were formerly classified as
APUDomas {tumors of the amine grecu‘rsor uptake and decarboxylation system), comprise
less than half of all neuroendicrine tumaors and only 1-2% of all pancreatic tumors. Pancreatic
NETs can arise elther in the pancreas (insulinomas, glucagonomas, nonfunctioning

" pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both pancreatic and

extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas. The hormones
secreted by pancreatic NETs depend upon the cell of origin and are physiologically involved
in a network of autocrine, paracrine, endocrine and neurotransmitter communication. While
hormbne 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 sympioms of tumor bulk (see e.g. Barakat et al, Endocrine-related cancar
2004;11:1-18 and Tomassetti et al, Ann Oncol 2001;12(Suppl 2):S95-599).

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
(Wamer RRP, Gastroenterology 2005;128:1668-1 6842005).

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 histarically 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 carcinbid), 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
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 {o
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metastatic disease in the liver, the incidence of metastasis increases proportionally wnth 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 opportur:nity 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, gasttin, corticotrophin and
chromogranin A (see e.g. Davis et al, Gynecology & Obstetrics 1973;137:837-644). 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,;18:263-288) which may result iﬁ valvular regurgitation,
with varying degrees of heart failure in patients with cardiac manifestations. Wheezing or
asthma-like symptoms and pellagra-like ekin lesions with hyperleratosiz are also 2een in &
rumber of patients. A recent review of chemotherapeutic treatment of carcincids reports that
the sensitivity of these tumors io various cytotoxic drugs is low, and combination doss not
incrzase their effectivenass. Based on thair review of various combination tharapies,
including dacarbazine/fluorouracil or S-flusrouracil/ egirubicin, the authors concluds thai that
they are unable o recormnmend a spacific chemotherapeutic regimen for patisnis with wall-
diffsrzntiated neuroenaccoring malignancias of the Gl tract {Amold R, Rinke & 21 &l, Clinice
Gastroenierology 2005;719(4):549-658). The apparsnt refraciorinsss of such tumars
currently available theraples poinis to an unmsat meadical nesd for treatmeni in this patisnt
population.

it was now surprizinaly found that mTOR inhikitors may be used for tha freziment of such
soecial typs of iumors.

In acoordancs with the pardicular findings the present invention providas:

1.1 A method for treating endocrins iumors, comprizing administaring 1o & subjectin nss

therzof a therapsuiical sitective amount of an MTOR inhibitar.

1.2 A method for inhibiting growth of endacrine tumors, comprising adminiztering to a subject
in need thereoi a therapeutical effective amount of an mTOR inhibitor.

1.3 A meathod for inducing endocrine tumar regression, e. g. tumor mass reduction,
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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 administéring 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 turnors 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 cafcinoid
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 controiling 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-deoxorapamyecin, 16-pent-2-ynyloxy-32-deoxoraparnycin, 16-
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pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0-
(zihydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy-.methyl)-2—methylpropanoate]-'
rapamycin, 40-epi-(tetrazolyl)- rapamycin, a rapalog, or a compound disclosed under the
name TAFA-83 or biolimus; |

such as 40-0O-(2-hydroxyethyf)-rapamycin, 32-deoxorapamycin32-deoxorapamycin, 18-pent-
2-ynyloxy-32-deoxorapamycin, 18-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-
2- ynyloxy-32 {5 orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-0O-{2-hydroxyethyl)-rapamycin {herein also designated as "compound A",

1.10 A method as indicated under 1.1 10 1.8, whereain the mTOR inhibltor is administered
intermittently.

In a preferred aspect the prasent invention provides a method of 1.1 to .10 for treating

neurcendocrine tumors.

In another preierred aspect the prasant invention a method of 1.1 f0 1.10 for frsating
caicinoid tumors.

In a ssries of further specific or alternative embodimants, the present invenilon also provides:
2. An mTOR inhiblior for vze in any method as defined undsr 1.1 10 1.70 above.

2.4 AnmTOR Inhibior for uss in the precaration of 2 pharmacauiical composition for uze in
any method as defined undzr 1.7 10 1.70 abovs.

4.7 A pharmaceutical combination, 2.9, composiiion, ior uss in any msthod 28 asiinsd under
1.1 10 1.90 above comprizing an mTES inhibitor wgeiher wiid one or mors pharmacauile:zdly

accapiable dilusints ar carrisrs tharsior.

7.1 A pharmaceniical combination, 2.9. composition, use as indicatad under .1 10 1,10
comptizing

a) a first agent which iz an mTOR inhibitor and

b) a second drug substance as a co-agent which is a chemotherapsutic agent, e. ¢. as
defined hereinafier.
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8. Any method as defined above comprising co-administration, e. g.‘concomitantly orin

substance, said second drug substance being a chemotherapeutic agent, e. g. as indicated
hereinafier.

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 W0O9747317, preferably octreotide, e.g. sold under the trade name
Sandostatin® or Sandostatin LAR®, laureotide (BIM23014) vapreotide (RC-160), e.g. sold

'under the trade nName Sansar® or Dorised®, |anreotide, e. g. sold under the trade name
Somatuline LAA® or Somatuline Autogela®, '

- Interferons, e.g. interferon alpha, e.g. sold under the trade name Roferon®, intron A®,

- filgrastim or pegfilgrastim, e.g. sold under the trade name Neupogen® or Neulasta®,

- growth Hormone--Receptor Antagonists, such as pegvisomant (a pegylated form of mutant
growth hormone),

- receptor tyrosine kinase inhibitors, such as SUD11248 (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®

- B-Ftuorouracil,

-alkylating agents, such as dacarbazine,

- streptozotocin.

Preferably a chemotherpeutic agent is octreotide, sold under the trade name Sandostatin®
or Sandostatin LAR®.
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In ancther 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-
Fluorauracil, 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 chemotherapeuiic 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 inhibitcrs).

Pharmaceutical combinations include fixed combinations, in which two or imore
pharmaceutit-ally active agents are in the same formulation; kits, in which two or more
pharmaceutically active agents in separate formulations are scld 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 simultansous or szquential
aoministration are given. '

in each case whele ciialions of patent application

o

Cienititl

o
Ul

oF publications are oiven, ths
subject-matt i relating to the compounds i3 hereby incorporated into ths present application
by raference, e.g. coimprissd are likewise the pharmacsutical acceptabls zalts tharsof, the
corresponding racemates, diasterecizomsrs, snantiomers, tavicmais az wall ag ihs

corresponding crysial modificaiions of above disclozed compounds whers presant, 2. 4.

solvatss, hydrates and polymarphs, which sre disclosad ihersin, The compounds vesd a3
d

descibed in the eitzd dosuments or in thz produst daacipiion, respectively. Alzo wihin ths

=4

id adminisisizd 2

LY}
th
i

activs Tngrediznis in the combinaiionz of tha invention may 2 Drapar

(t?

scops of thig invaniorn iz the combination of more thain wo saparais agitve ingradieniz as =1
tort abave, i. . a pharmaceutical combination within the zcope of ihis inveiiion could

include three active ingrediants o mara. Fuithzr both the first agent and ihe co-2gsni 2rs not
the identical ingradient.

Utility of the mTOR inhibitors in treating endocrine tumors az hersinabove specified, may be
demonzirated in vitro, in animal test methods as weil as in dlinic, for example in accordance

with the meihods hereinalter described.
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A. In Vitro

A. 1 Antiproliferative activity in combination with other agents

A cell line, e. g. the Compound A resistant A549 line(ICsp in low NM range} versus the
comparative Compound A resistant KB-31 andHCT116 lines (ICs0 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 cther than
Compound A or a known chemotherapeutic agent) is made in separate tubes {starting at 8 x

the ICsp of each compound) elther alone or in paired combmatlons and the dilutions are
added to the wells.

The cells are then re-incubated for 3 days. Methyiene 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. ICsos are subsequently determined using the Calcusyn program, which provides
a measure of the Interaction, namely the so-called non-exclusive combination index {Cl),
where:Cl ~ 1 = the interaction is nearly additive; 0.85-0.9 = slight synergism; < 0.85 =
synergy. In this assay, 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 celt
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 iImmediate pharmacodynamic effect of the mTOR Inhibitor,
e.g. in the p70S6 kinase 1 (S6K1) assay, see e.q. 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;137:637-844.

C. Clinical Trial
27 patlents (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: 8 months.
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In that study practically total inhibition of S6K1 activity and a reduction of more of 50% of
chromogranin A is observed. ‘

Also synergistic effects of the combination are obtained.

Further clinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg

weekly) in monotherapy, and in combination therapy together with 30 mg of Sandostatin
LAR® daily are investigated.
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CLAIMS

1.

A method for treating endocrine tumors, comprising administering to a subject in need
thereof a therapeutical effective amount of an mTOR inhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to a
subject in need thereof a therapeutical effective amount of an mTOR inhibitor,

A method for inducing endocrine tumor regression, e. g. tumor mass reduction,

comprising administering to a subject in need thereof a therapeutical efiective amount of
an mTOR inhibitor.

" A method for treating endocrine tumor invasiveness or symptoms assoc:ated with such

tumor growth, comprising administering to ia sub}ect in need thereof a therapeut:caliy
effecttve amount of an mTOR inhibitor.

A method for preventing metastatic spread of endoctine 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-deoxorapamyecin,
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-
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10.

11.

15.

18.

-

i

19.

. A method of any ong of claims 1 to 12 for treating carcinoid tumors.

-12 -

methylpropanoatel-rapamycin, 40-epi-(tetrazoly!)- rapamycin, a rapalog, or a compound
disclosed under the name TAFA-93 or biolimus.

A method of claim 8 wherein an mTRO inihibor is 40-0-(2-hyd roxyethyl)-rapamycin, 32-
deoxorapamycin32-deoxorapamycin, 16-pent-2-ynyloxy-32-deoxorapamycin, E 8-pent-2-
ynyloxy-32 (S or R) dlhydro rapamycm 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 40-0-(2-
hydroxyethyl)-rapamycin.

A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administerad
intermitiently.

. A method of any one of claims 1 to 12 for treating neuroandocrine tumors,

An mTOR inhibitor for uss in a method of any one of claims 1 to 12.

An mTOR inhibtor for use in the preparation of a pharmaceutical composiiich {or use in
method of any one of claims 1 to 15.
£ pharmacauiical combination for use in 2 mathod of any one of claims 110 15,.

[

comprising an mTRO inhibiior iogather with ons or more pharmaceuiically eccapiabls

difusniz or canieirs theiaior,

A pharmassuiicst cambination for g2 n & method of any ona of clalms 11w 135,
comprizsing

gl @& ficsi agent which is an mTOR inhikbior and

b) a second drug substance as a co-ageni which is a chemotharapautic agent.

& meathod of any one of claima 1 to 15. comprising co-adminiztration, concomitantly or in

sequsnce, of a therapeutically effactive amount an mTOR inhibitor and a second drug
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substance, said second drug substance being a chemotherapeutic agent.

20. A method of claim 19, wherein the mTOR inhibitor is 40-O-(hydroxyethyljrapammycin
and the second drug is somatostatin or a somatostatin analog.

5
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 FDGFR, C-kit, and the VEGF
receptor, e.g. SU011248, growth Hormone-Receptor Antagonists, such as pegvisomant,
10 filgrastim or pegfilgrastim, or interferon alpha.
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Abstract

A method for treating endocrine tumcrs 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 intraceflular 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 intracelluiar receptor FKBF12 (FK506-binding protein 12). mTOR
modulates franslation 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 macrolide antibiotic produced by
Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.
rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula |

wherein
R, is CH3 or Casalkynvi,
Rz is H,~-CH2-CH»-OH, 3-hydroxy-2-(hydroxymethyl)-2-methyl-propanecyl or tetrazolyl, and
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X is-= O, (H, H) or (H, OH), providad that R» is other than H when X is =0 and R, is CHs, or
a prodrug thereof when R» is-CH,-CH»-OH, e, g. a physiologically hydrolysable ather
thersof, for instance -CHy-CHy-O~(C1g)alkyl.

Represeniative examples of compounds of formula | include e. g. 32-deoxorapamycin;, 8-
O-substituted rapamycing such ag 4 6-pent—2-ynyony-SQ-deoxorapamycin, 18-pent-2-
-yavioxy-32 (S or R) ~dihydro-rapamycin, 16-pent_-2— ynyloxy-32 (S orR)-dihydro-40-0- (2-
hydroxyethyl)-ranamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoaiz]-
repamycin(alzo known s CCI779) or 40-epi-(tetrazolyi)- rapsmyein (also known as
ABTS?’é), the so-callad rapslogs, &. g gg discloged in WO2802441, WOD114387 and
WO0384383, . 3. AP23573, AP23484, AP23675 or AP23844 znd compounds disclozed
undsr the nams TAFA-23 and biolimus,
& pireterred compound is 2, g. 40-0- (2-hydroxyethyl)-rapamycin dizclosad in Examplz 8 in
WOD402010 (referred herzinafter 28 Compound A), oF 32-de0Xorapamycin or 18-paitt-2-
yiyloy-32 (8) -dihydro- repamycin 23 disclozed in WOSB441807, or 2 compound 28
dizclozad in WOR515521. ‘
Furihar evamples of ather mTOR inhibitors are e.g. di C|GSl:d in VWO2004101583,

WOBR05478, WORA0T 23, WORAN225E, ‘J\,’OQGiBQTE.

Prafaired mTOR inhibliors includs
rapEmycin, anofor
A0-0-{2-hydracysihyh-rapantycin, zndfor
SRS GHOTEDECIN, ENCHOr

1G-peni-2-ynylosy-3l-dsa morapeimyin, sndfoe

{Z or /) -dinydro-rapaniyeln, snd/or

TH-pEint-2-ynylcci-32
i-2e w372 05 orf)-diredro-40-0- (::—hy"drs:-r-‘°-f=5'3ti1i,vl‘)—' JETESAT, Ao

2 1

A3 [S=iyaroe i (ydreess i d2emaiyioronenaae ranamycin (2iss oy as

SO TEY anafor

oy o —

Zaaci, WO 14357 and WOOIE4333,

=
]
7]
Cll
[w}
W
W
oL
-
Gij
n]
i
=]
[1a]
m
I}
LIn]
i
m
o
E
(r.l
El.
}
(’ﬁ
a2
Ci
i)

such a3 ARZ3573, API345.4, API3ETS or AFZ3541 andfor

compounds dizclosed under the nams TAFA-93 or biclimusz.
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MTOR inhibitors, on the basis of observed activity, have been found to be usefui 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, espec;ally of advanced solid tumors.

Endocrine, e.g. neuroendocrine tumors, are found in the endocrine system
Carcmmd tumors, are a special type of tumor, generally classified as carcinoid tumors or
endocrine tumors. ' '
Qarcnnold 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 mucoésal

surface. This results in the formation of smail firm nodules, which bulge into the mtestmal
lumen.

Pancreatic neuroendocrine tumors (islet cell tumors), which were formerly classified as
APUDomas (tumors of the amine precursor uptake and decarboxylatlon system), comprise
less than haif of all neuroendicrine tumors and only 1-2% of all pancreatlc tumors
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas
nonfunctlonrng pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, ViIPomas, 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
neurdtransmitter communication. While hormone secretion is not observed in all cases of
pancreatic NET, the apparently “nonfunctioning” (i.e., hon-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 ot al, Ann Oncol 2001;12(Suppl
2):885-590).

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 dea_th from pancreatic NET is hepatic faiture
{Wamer 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.
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Czrcinoid tumors have historically been classified, according to their point of origin in™
embryonic development, &s arising from the foregui (&.9., bronchial or gastiic carcinoid),
midgut (e.g., small intestine or appendiceal carcinoid), or hindgut (&.g., rectal carcinoid), sese
e.4. Kulke ., Cancer Treatment Reviews 2003;29:3583-370. ‘

Primary foregut turnors are confined o the thymus, lung, stomach, and duodenum,

filidgut carcinoids are locatad in the distzl ileum, cecum, and proximal colon. One
interesiing subset of this group is appendicsal carcinoids, which are ofien banign and rarely
give rise to matastatic diseass. The midgut carcinoids dominate the mslignant carcinoid
tumore, particularly whan the carcinoid syndroms is pressnt. o
The h]ndgu'i tumeors are primarily locsizd in the distzl colon and rectunt.

Dziz suggest thet the incidznes of pulmonzary and ga@tnc carcinoid has incresssd in ihe

n

pesi iwo decadas.
According to histopzthologic criterlz, carcinoids can be dividad into typical (TC) and atygical

+ (AD) carcinoids. Carcinpids can ba placed in 2 spactrum of neuroendocring UMors, ranging

from low-grade malignant TG o intermedizts AC w high-greds. largs-csil neuroandooring
carcinoms and smigll-c2l lung carcinomss.

Cencinzid lung umorz 2.4, nciuds neurcendocrine carcinomz, Fulchitzhy ozl earcinoms
(1212, bronchizl carcingid twraore, bronchial ad=nomes, tynical carcinoias, atypical
carcinoidz, carcinoid syndrome, smalk-czll carcinomas, Hulchitaky celis, ergantaiiin oslls,
pulivicnary carcingids, neursendocring lung iumaer, {nrimeny) pulmanary nsoslasms,
bronchopulmonzny carcineid umais, ung neoplzams, lung cancasre, pulimonary Semnnss,
iroraoranchizl masa.

Eranchial carcingid wimorz may adginatz firom the neunsssorston? cslle of bronetilal musoz:
=nd wars praviously classiiizd a3 ronchizl adsnomaz. Bronchizl carcingiae ane now
claszed a3 owmgrads aelignant neoplacmes beoczuzz 3/ ihslr potenial o cnuzs loosl

irivasion, ihs ricy for booal recurrenes, and thelr occssion

ronchiz! carcingids belong 19 2 greup of nauresnaoonns wmors, which covar 2 rangs of

[ )

L:i

WIS ranging from oronchisl carcineid st one of the epecinum, with £ emall ezl carcinama,

=

ar possibly large call neursendocrine fumaors 2t the other end, They demonsireis & wids
range of cliniczl and binlogic bahaviors, including ths gotential o syniheeize and secreis
peptids hormones a2nd neuroamines, particularly adrenccorticdiropic hormona (ACTH),

sarstonin, sometostating and bradykinin,
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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 neuroehdocrifie carcinoma of the Ilung is a newly recognized clinieopatho!ogic
entity, which is distinct from smali-cell carcinoma and ljas a poor prognosis.

~ Typical carcinoid tumors of the lung represent the most well differentiated and least

biclogically 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’ gastfointestinal tract. -
Endocrine syndromes found in association with small cell carcinoma of the lung are found
less commonly with carcinoid tumors of the lung; however, some endocrine abnormalities
have been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the G! tract may display an aggressive biology similar to that of
adenocarcinomas, particularly when they are located in the colon, stomach, and small
intestine, see e.g. Modlin IM et al, Gastroenterology 2005;128:1717-1751. For small-
intestinal carcinoids, which are the most frequent cause of carcinoid syndrome due to
metastatic disease in the liver, the incidence of metastasis increases proportionally with the
size of the primary tumor (Tomassetti et aj 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, prastaglandins, substance P, gastrin, corticotrophin and
chromogranin A (see e.g. Davis et al, Gynecoclogy & Obstetrics 1973;137.637-844). 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
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excass MSH, and ectopic insulin production resulting in hypoglycemia are some of the

endocrinopathies that can be produced by a pulmonary carcinoid tumor in a patienf who is-

otherwise asymptomatic. _ ‘

The most common symptoms are hemoptysis, cough, recurrent pulmonary infaction, fever,
(53 chest discomfort and chest pain, unilateral wheezing, and shortness of bresth, flushing and ;

diarrhes. Paraneoplastic syndromes ars rare and include carcinoid syndromse, Cushing's
“—syndrome, erd =@ctiopic growtht Rormone-raleasing hormone secration.
Other less frequent symptoms includs cardiac manifsstations sécondary o fibrosis of ths
endocardium (Jacobsan MBS st al, Eur Heant J 1985;18:282-283) which mey result in
70 wvalvular regurgitation (valvular heait dissass), with varying dearses of heart failurs in
patisnts with cardizc manifestations. Whaexzing or asthime-like symptoms, palizgra-like skin
lesions with hyperkersiosis, sbdominal pain, telanoisctasias and paroxysmsl hypoiznsion
2rs also seen in 2 number of patisnie. Patisnts with pulmonary carcinoid often show '
symptoms like recurrant pneumonis, coughn, hemopiysis or chast pain. The majority of
15 pulmonsry cercingid wwmors erg in the perihilar arza. Ectopic sscrziion of corticoiropin from
pulmonary carcinoid tumaois may ales zecount for Cuzhing's syndromes. Eaily in the courss,
symptoms e usually =oisodic and misy be provoled by siress, caiecholaminzs, =g
ingsstdon of wod o alcohnl, During acuis parccyaims, sysiolic blood prassurs typisally Talis
20 40 30 mmHa. Eradaeardia] fibrogis oon cause velvalar haart disesse, ususlly siccting Hhe
20 proximal sids of the trcuszpid and pulmonary valves and taeding o iicuzpid insurificizncy
end 2econdary rahi-sidad heart failurs.
A recent reviswy ofF chemotharapsuils rssinent oF carcingids repai‘i:s it the sensiivity of
hegs wumors o vanous oyictonic drags iz Iow, and combinztion doss not increass thalr
sfecivenass. Bazad on ihslr revisw of various sombination tharepize, including

e o . o

25 decarpezinefiluorouizctl of S-usroirncl enliabdclyg e e eonasiuchs that Hei dnay

- B0 FEaomieEnd 2 speckic chamohsrsosuwic reginsn or peileme whn wall-

fiaied nawrosndociing melignancizs of the Sl wact (Geaold B, Finlae A et 2, Cliniczl

Gr:asi:rs:wemeroiagy 20035, 1804):848-358). The apparent retrasiannzas &7 Such umears o

curisinly avsailabls therapizs painds i 2n unimat madicsl need Yaor neatment in this oatient
uy i

50 poputation,

Az part of iha enadaiins systsm that regulsies hormones, the oituttary gland eonirals many
of the othar glands through seoretion. Our "master glznd,"” the pilvitery males some
hormones, but also ecie 22 an intermediary batwasn the brain and other andocrdne glands.

|
|
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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
5  of bone, carefully protected. They are connected by a bunch of neurons called the
infundibulum. Together, they work to reguiate all the hormones that circulate in the
“ bloodstream controlling things like growti and Rair ¥ pigmentation. Hormones are the long-
distance messangers that can inform cells when to become active or stay dormant. The
plturtary gland controls the thyroid, adrenal glands, ovanes and testes, even though it's onty
10 the size of a pea. .
There are different parts of the pituitary gland that have selective functions. The posterior
lobe, cailed the neurchypophysis, 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 childbiith to speed contractions.
15 ' 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 rmportant growth
hormone controis bone growth to determine height, especially active during adolescence.
20 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 responsibie 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
25  pituitary tumor grows upward. And, eventually, many pituitary tumors press against the optic
nerves, causing vision problems, Symptoms vary depénding upon what type of tumor is
growing and what area of the pituitary gfand 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
30  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.
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The most common type of pituitary tumor is called 2 clinically nonfunctioning tumor,
because patients do not have the classic pituitary syndromes from excess hormones, such
as in acromagaly. Thess types of tumors may be detected during an evaluation of an
incidental problem. A clinically nonfunctioning tumor may cause hypopituitarism, or an
underactive pituitarj( gland, which may l=ad to failure of sexual function, reduced spsrm
production, and cessation of a woman's menstrual period, along with fatigue.

Another cormimon pituitary tumor is called 2 pm!actinorﬁa, 2 benign tumor that producss the
prolactin hormone. Prolactin stimulaies breast milk production after childbirth. Women with
a prolactinoma may have redused or absent mansirual cycles aslong with breast milk
production,

An uncommon pituitary tumor causes excess growth hormone production (= hormons
necsssary for normel childnood growih) resulting in acromagaly. In sdults, such tumora
lezd o excsesive somatic growth and multiplz sysiemic, madiczl consequsnces. Anocithar
uncommon pituitery tumor rasuliz in Cushing's dizsase, 2 disorde-r of excess steroid

proguction,

e

i
I

fviultipls endociing nso oplagia ivpe 1 (MEN 1) is 2 rslztively uncommean inhzdied dise
Individuszls who inherl the gzns for MEN 1 have an increagsed chance of davsloping
ovarasiivity and enlargamsii of caitain sndocrin:g glands. The sndocring olends most
commionly fzcizd by MEN 1 ars the parathyroid, Cu.ﬂGi‘"’S =nd pinlisry glends. Alm
svsiyone whi inneris MEN 1 devalope avsractivity of the parathyroid glends

(hyperparathyioidizn ai soms stags in thair lits. The other endacrins alends bacome

ovaEraclve kzos frequanily, DowWaven, peopls viio inherit MEN 1 will usually devslng

overactivii‘,y i orE hen ons endocring gland. Overaciiviry in diifersnt endoarineg glands

may ocour simuliznscuzly o 3t sspsreiz dmes during 2 persons live. MER 1 czn laad @
civity sl 20 zrgemanﬁ: or s thinge sndoonins ghznds isied 2hove (e endooiins
dkands which cizrt with the Isier "PY, Peoples wiho Inherit the asns for SR 1 ars

pradispossd i :i%v%l:-ph"i I oVErEcHvity in hormnohne production from the parathyroid
olands, pitvitzry glznd and pancrzze (thatas why physicians will mszsurs hofmonss in e
Blowod 10 chack for overaroduciion o e2ch 2oecific hormona). Incresssd hormons Eroduciion
i usuzlly essociated with enlargamesnt of thess glands. Endocring gland snlargement snd
hormons overproduciion docs not usually oceur in all eréss of an endocring gland st e

SIS Point in lime. Some parts of overaciive sndocring glands grow more rapidly than

othierg, gnd produce more harmane than other pens of the same alaind
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endocrine gland which grow most rapidly become "lumpy". These lumps are usually benign.
Benlgn 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 producmg any hormones, its location

at the base of the braln can cause significant symptoms Symptoms may e.q. include
double or blurred vision, loss of peripheral vision, sudden blindness, headache, dizziness,
loss of conscrousness nausea, weakness, unexplalned 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 depressmn easy bruising, palpltatlons (rapid or irregular heartbeat), tremor,
increased appetite, feeling warm or hot, difficuity falling asleep, anxiousness, frequent

bowel movements, lump in the front of the rieck (enlarged thyroid).

It was now surprisingly found that mTOR inhibitors may be used for the treatment of such

speclal type of tumors,
In accordance with the particular findings the present invention provides:

1.1 A method for treating endocrine tuh‘lors, 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
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tumor growth, comprising administering to ia subject in need thereof a therapsutically

effective amount of an mTOR inhibitor. ,

1.5 A method for preventing metaststic spread of e,ndocrine‘ tumors or for preventing or
inhibiting growth of micrometastasis, comprising administering to a subject in nesd tharsof 2

therapeutically sffective amount of an mTOR inhibitor.

Endocrine tumors include neuroesndocring tumore, such &2 describad above, 2.3. holuding
pancraatic neuroendocrine and fﬁulmonary tumors. Carcinoid tumors are neuroendocrin:
tumore znd include carcinoid tumors such as described zbove, 2.9. including cércinoid
tumors grising from the forsgut, &.9., bronchiz! or gastric caicinoid; midgut, &.9., small
intestine or apoendicszl carcinoid tumors; or hindgut, 2.8. rsctal carcinoid umors; such a3
cercinoid turiors of the Gl trect, &.4. including advancsed low grads nsuroendicrine
carcinoma (LENET). Symptoms of carcinoid cancer includs =.g0. a carcinoid syndrom.

Tumars of the sndociing svsiem also includa pituitary tumors.

)

Whars herginbaiors and subzequently £ umar, g tumor disesss, g carcinams or 8 cancer |

mzentioned, sleo metzztzsic in the orlglnal orgen or izzus sndior in any other boestion ais

fmplied altemztively or in eddition, whetaver the location of the umor and/or metasiasiz is.

I £ saibas of further spaciilc oF altenative embodineniz, the prezsmt invanion slzo
prowides 1.3 & method for ths frestment of 2 disesse zssociaiad with endoorine wmiors,
1]

""""""" Fdimiridsiaring i @ alyesi in rneed hgnead 8 theraosmically efacive awmount of

=Ygl mlOF iy,

.7 A mEinod Yo inhibitng o oomralling endocning umeaes, coneising 2dminizising 1o
sUEiEct i nesd hareod 2 therapsuiicslly eiacive amount o n TR inkibion,
15 A method for enhancing the aciivity of 3 2nandihsrapaiic 3030 o for ovesisoniing

SNCORTING, Gomprising sdmirizizring o 2

amount oF an mTOR inhibivor,

1.2 A method 3z indicsted under i1 1o 9.8, wihsisin an mTRO inthibor is rapamycin, 406-0O-

(2—h ydioxysthyl-ragamycin, 32-dsovorspamyein, 18-pani-2-yiyloy-22-deoorepamycin,
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16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-

40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropancate}:

rapamycin, 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- -deoxcrapamycin32- ~deoxorapamycin, 16-pent-
2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro- rapamycm or 16-

pent-2- ynyloxy-32(SorR)-dihydro-40-0- (2- hydroxyethyl) ~-rapamycin,

.g. 40-O-(2-hydroxyethyl)-rapamyecin (herein also designated as "compound A").

1.10 A r;nethod as indicated under 1.1 to 1.9, wherein fhe 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 rﬁethod 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 ln

any method as defined under 1.1 to 1.10 above.

4.1 A phammaceuticai 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. composmon use as mdmated under 1.1 to 1.10

comprising |
&) a first agent which is an mTOR inhibitor and
b) a second drug substance &s a co-agent which is a chemotherapeutac agent, . 9. as

5 defined hereinafter.

8. Any method as definad above comprising co-administration, ¢. g. concomitanily oF in
sequance, of g therapautically effective amount an mTOR inhibitor 2nd = second drug
substancs, said second drug substencs belna a chemotherapsutic agsnt, . 5. L mdlc;ted

A0 hersinafter.

By the tsrm"chamotherapeutic 2gent" is meani sspacizally enhy chemothsrapzutic sgent

aiher than an mTOR inhibltor.

5 . Such chamoiherspautic sgenis includs 2.0.
ispinssib, oxzliplatin, ticiibine, pemetrasied (Alimiz®), sunitinib (SUT1248), tamozolidins, -
daunorubiéin, dactinamyein, doxorubicin, bleomycin, mitomycin, nitrogsn mustard,
chloramizucll, melshzlzn, cyclophnsghzmids, S-msrcapiopuwiins, S-thicguzining, cyierahins
(TA), S-fluorourecil(3-FUY, lo:uriding (5-FUQR), methotra:sis (MTD, calchi«:ine, viricriziiine,

20 vinblzgling, sioposids, i=nipozids, csplatin, disthylstiloestrol (DES), Hpifamib, bortezomily

[

zivd drugs zuch 25 dizclozad a3 "chemoiherosuilc aosats” in \!VOO.’EG&SG'iiE!, .0, o0 D3IE3E

and S uader i) w53, In mars astsil on sages 8w 1, and includs sgenie wiich ars achive in

R ARt o carcingid caner, such &3
- somzsiziin, 2.9, octrsciids, and £ somaioziatin analoous, S, including such 2s dizclosad

25 and favzrad W i WOSTATEY, preferably ocirzatids, ¢.q. oold under ths frade nems

SEndosEiie® of Tandosiatn La i—.u, izursoiice (BIMZ3004), vaprsotids (ROC-1300, 2.q. sold

2, E.43. sold vnds e rmads nans

undsr B ade nems SEnsand

Somaiuline LA or Somaiviine ;
MEETT=Nons, S.4. lndsmeroit alpha, 2., sobd undsr ihe rede nems Pofesrand, Inion 29,

L& aold undar the frede nams Neupogsnd or deulasizd,

Lo
[t
1
Cy
]
iy
]
=)
=
=
=
]
L]
:’.!
.'I!
=
G
K¥.
=
=
-

- growih Hormons—Fscspior Anisgonizis, such as pagvizomani (8 pegylatsd form of muiani

arowiin NOrmons),
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- receptor tyrosine kinase inhibitors, such as SUD11248 (receptor tyrosine kinase inhibitor
that has a spectrum of activity that includes not only PDGFR and C-kit, but also the VEGF,

v

receptor),
- topoisomerase 11 inhibitors, e.g. including, anthracyclines such as doxorublcm

5 (Adriamycin®, including liposomal formuilation, e.g. CAELYX®), daunorublcm epirubicin,
idarubicin and nemorubicin, the anthraquinones mitoxantrone and Iosoxantrone and the .
podophillotoxines etop03|de and teniposide. Etoposide can be admmistered e.g. in the

form as it is marketed, e.g. under the trademark ETOPOPHOS®

. - 5-Fluorouracil,
10 -alkylating agents, such as dacarbazine,
- streptozotocin.

W0O02066019 js introduced herein by reference, specifically regarding the "second drug

substance" indication therein.

15 ! 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, é.g. to result in

beneficial effects, e.g. include
- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;
20 - as'com'ycins having immuno-suppressive pfoperties e.g. ABT-281, ASM981;
- cortacostermds cyclophospham|de azathioprene; leflunomide; mizoribine;
- mycophenolic acid or salt; mycophenolate mofetil:

- 15-deoxyspergualine or an immunosuppressive homologue, analogue or derivative

thereof;
25 - mediators, e.g. inhibitors, of ber-abl tyrosine kinase activity;

- mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity;

- mediators, e.g. inhibitors, of PDGF receptor tyrosine kinase activity, e.g. Gleevec
{imatinib);

- mediators, e.g. inhibitors, of p38 MAP kinase activity,

30 - mediators, e.g. inhibitors, of VEGF receptor tyrosine kinase activity,

- mediators, e.g. inhibitors, of PKC activity, e.g. as disclosed in WO0238561 or
WO00382859, e.g. the compound of Example 56 or 70;

- mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzy!-3,4-dihydroxy-

benzylidene-cyanoacetamide a-~cyano-(3,4-dihydroxy)-IN-benzylcinnamamide (Tyrphostin
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AG 490), prodigiosin 25-C (PNU156804), [4-(4'-hydroxyphenyl)-amino-6,7-
dimethoxyquinazoline] (WHI-P131), [4-(2'-bromo-4-hydroxylphenyl}-aming-6,7-
dimethoxyquinazoline] (WHI-Pi54), [4-(3',5"-dibromo-4'-hydroxylphenyl)-amino-6,7-
dimethoxyquinazoline] WHI-P97, KRX-211, 3-{(3R,4R)-4-methyl-3-[mathyl-(7H-
pyrrolo][2,3-d]pyrimidin-d-yh-amino]-piperidin-1-yl}-3-oxo-propionitrile, in free form or in 2
pharmaceutically acceptable salt form, €.g. mono-citrate (also called CP-620,550), or a
compound as disclosed in WQO2004052358 or WO200560667 58;

mediators, &.g. agonists or rmodulators of S1P receptor activity, 2.g. FTY720 optionaily
phosphorylzied or an anzlog therzsof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-
chlorophsnyl]athyl-1,3-propanadiol optionzlly phosphorylated or -{4-[1-(4-cyclohayl-3-
trifluoromathyl-benzylosyimino)-sihyl]-2-sthyl-benzyl}-azstidine-3-carboxylic acid or its

pharmacsauticsally accsptable salis; _
immunosupprassive monoclonal antibodiss, 8.g., monoclongl sntibodies to leukocyia
recapiors, @.q., Blys/BAFF racspior, MHG, CD2, CD3, CD2, CDY, CDS, CD25, CD28
CD40, CD45, CDbh2, CD5S, CDE0, CDEs, IL-12 recepior, IL-17 recaptor, IL-23 isceptor or

[l

thsir ligends;
other immunomaodulatory compounds, 2.9, 2 recombinant binding molzculz having i least
& portion of tha sutracaliular Jomzin of CTLAL oF 2 muisnt ihereof, 2.0, an 2t lazst

At

gxdracsliular portion of CTLA4L or a mutent thereof joined o 2 non-CTLA: protsin

agusnes, &g, CTLAHY (for & designaisd ATCC 85828) or & muiant theredi, 2.9.

mediators, .q. inhibitors of sdhssion molsculz aciivitizs, 2.0, LFA antagonists, 1GAM-1

Cof =3 2reeaoniz, YOAk-4 antagonisis or Y0hA-a SNiEaonis

e R

.. Srtegoiniziz of CCRES acliiviy,

ilf;

Medigiors,

madizion, =.4. inhibitoreg, of mlF sciiviiy,

- S-gminosalisylais (G-234) Sazis, 2uch S8 euliszalazine, Azulicinad, AszaalD,
Dhoanivmd, Panizsad, Rowasad, Canzsad, Colazald, 2.4, drugs conisining meszlamins;

=0 maaslzzins in combinstion with heosrin;

A

miadiziors, 2.0, ihiblors, of TelF-zlbha 25ivily, .0, nchading antibodize whizh bind o
THF-glphe, 2. indbameh (Ramicsoeld),
fifirie ondde relzasing non-steriodal anti-inlammaionry Jrugs (WSAID2), 2.0. ncluding COX-

inhibiiing NO-donating drugs (CIRGD);
- phospordisetsrass, e.g. mediziore, =.g. inhibitors of PDE4B siivily,

- madiziors, .4. inhibilors, of caspase zciivily,
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- mu|t|~funct|onal anti-inflammatory' drugs (MFAIDs), e.g. cytosolic phoshpholipase A2
(cPLA2) mhlbltors such as membrane-anchored phosphohpase A2 inhibitors linked to

glycosaminoglycans;
- antibiotics, such as penicillins, cephalosporins, erythromycins, tetracyclines, sulfonamides, -

such as sulfadiazine, sulfisoxazole; suifones, such as dapsone; pleuromutilins,
flucroquinolones, e.g. metronidazole, quinolones such as ciprofloxacin; levofioxacin;
“probiotics and commerisal bacteriae.g. Lactobacillus, Lactobacillus reuteri;

- antiviral drugs, such as ribivirin, vidarabine, .s\cy,rclox.'ir1 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, codéine.

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-
Flu_orouracil, 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.9.
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 padkage. e.g.
with instruction for co-administration; and free combinations in which the pharmaceutically
active agents are packaged separately, but instruction for simultaneous or sequenttal

administration are given.
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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 preserit application
by reference, @.g. comprised are likewise the pharmaceutical acceptable salts therzof, the
corresponding racematas, diasterecisomers, enzntiomers, tautomears as wall as the
corresponding crystal modifications of above disclosed compounds whare pbresent, & g.
solvates-hydrates and polymorphs, which ars disclosed thersin. Ths compounds used as
activa ingradients in the combinations of the invention may be prepaked znd adminisiersd
as describad in the cited documents or in tha product description, respactivaly. Also within
the zcope of this invention is ths combinstion of mors than bwo ssparsts '_ﬁcﬁve'ingredi@nts
as sei forth abova, i &. a pharmacsutical combination within ths acopz of this invenilon
could includs thres active ingredisnts or mors. Furth sr paih the first 2gent and the co-agend

ars not the idzntical ingredient.

Utility of the mTOR inhibitors in trsating endocring tumorz zs hersinabovs spacified, mzy be
simonstrzisd in vitro, in animel tsst mathods ag well 23 in dlinic, for examplz in 2ccordsnes

with the methods hersinaitar dezcribed.

5. In Vitio

A Antioroliferstive activiiy in combination with ciher agents

A callling, 2 . ihe Compound & resizian 4548 lins(Css in low il T2nge) versus ihie
comparaive Compound & resisiant HE-31 and T8 ines (10 in the, micromolar range),
I3 added o 93-wsll plaizs (1,500 cellzAavsi-in 100 wl madivm) and inouboizd for 24 hr.

Ach Compoun (20 i TOR inkhibilor oilisr dhisn

_i

Subaequseniy, ® two-lold dilion zeries of o3

Compound £ oo 2 nown ehismothgiapsuiic 2gam) is mads in separsie WUbse {shading 21 &

W 1gs of 22ch compound) sithzr slene o i peirsd combinzions, and e dilbiian: sre

Sadded o the weailkz,

The ol sz e re-iicubaisd for 3 days. Mathylens blus steining iz peimamad on day
znd thiz 2mouid of bound dye {oroportionz] 1o ths number of suiviving cslls that bind the
dy3) detsrmined. 1Css are subsaquanily deisrmined using tha Calcusyn progrem, which
provides 2 messure of the Interaction, nemsly the so-called non-2veluzive eombination
indazz (CI), whers:Cl ~ 1 = the intzsraciion ic nesry additive; 0.83-0.2 = slight synargism; <

0.85 = synzrgy. In this zszzy, mTOR inhibltorg, 5.9, the compound &, show intesresting
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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 pharmacodynamic effect of the mTOR

-inhibitor, e.g. in the p70S6 kihase 1 (S6K1) assay, see e.q. 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;137:637-844,

C. Clinical Trial . _
27 patients (16 carcinoid, 11 islet cells) are tretaed with Sandostatin LAR® 30mg, and

compound A, § mg, daily . Response evaluation s performed every 12 weeks. Study

duration: 8 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 (510 70 mg
weekly) in monctherapy, and in combination therapy together with 30 mg of Sandostatin

LAR® daily are investigated.
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FPatent claims

w

A method for treating endocrine tumors, comprising administering to a subject in nead

thereof a therapeuticsl effective amount of an mTOR inhibitor.

A method for inhibiting growth of endocrine tumors, comprising administering to 2
subject in need thersof a therapsutical stfective amount of an mTOR inhibitor.

A method for inducing endocrineg tumor ragression, @. g. tumor mass reduction,
compriging administering to @ subject in need thereof s therepautical effective amount

of en mTOR inhibitor. :

A msthod for treating endocring tumor invasivansss or symntoms essocigtad with such
tumor growth, comprizing sdministaring to ia subjec in need thersof 2 herzpeutically

affactive amounit of an mTOR inhibitor.

A mmhud fior praventing metastatic spre=d of andocrins tumors or for preventing or

el
=

tl'

e T
Lluh:.' v

&
&
i

inhibiting growth of micromstastzsiz, comprising sdministsring &
thereof a therapsuticelly affective amount of 2n mTOR inhibitor,

A msthod for the treatiment of 2 dizzsse aisociziad with 2nacorins Wmaora, coimoising

[~

e andF

saminiziaring o £ subjsct in n3ed thereod 2 herapeuiically eifestive amount oFf 20

i T i,

A pnztnod Yor inhisiting or confrofling sndocring fumors, comerising sdaminisieding o 2

subjes i need eredt 2 hemapeuiicslly eiiscive smouni of 20 mTOFR inRdbiorn,
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A mzthod of any one of eleims 1 0 8, whersin sn mTRO inihibor is rapamycin, 40-0-(2-
hydraxyethyl)-rapamycin, 32-dsoxorzpemycin, 16-peni-2-ynylony-32-deonorapamyeir,

1&-neni-Z-ynylay-32 (3 or F) -dihydro-rspamyacin, 18-penit-2- ynyloa-32 (S orf-
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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. ’

10. A method of claim @ wherein an mTRO inihibor is 40-O-(2-hydroxyethyl)-rapamycin, 32-
deoxorapamycin32-deoxorapamycin, 18-pent-2-ynyloxy-32-deoxorapamycin, 16-pent- .
2-ynyloxy-32 (S or R) -dihydro-rapamycin or 1 8-pent-2- ynyloxy-32 (S orR)-dihydro-40-
0- (2-hydroxyethyl)-rapamycin.

’

~11. A method of any one of claims 9 or 10, wherein an mTRO inihibor is 40-0O-(2-

- hydroxyethyl}-rapamycin.

12. A method of any one of claims 1 to 11, wherein the mTOR inhibitor is administered

intermittently.
13. A method of any one of claims 1 to 12 for treating neuroendocrine tumors.
14. A method of any one of claims 1 to 12 for treating ércinoid tumors.
15., An_ mTOR inhibitor for use in a method of any one of claims 1 tc 12.

16. 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.

_ 17. A phamaceutical 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.

18. 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
iit sequence, of a therapeuiicaily effective amount an mTOR Inhibitor and a secohd
drug substance, said second drug substance being a chemoiherapeutic sgeint.

5 20. A method of claim 19, wherain the mTOR Inhibitor- iz 40—0—(hydroxyethyl)fapamycin and

the second drug is somatoststin or a somatostatin analog.

21. A pharmaceutical combination, comprising &s = first agent an mTOR inhibitor and a2 a
second agent S-flucrouracil, dacarbazine, strsptozotocin , 2 receptor tyrosine kinése
10 inhibitor thet has @ spectrum of activity that includss PDGFR, C-kit, and the VEGF
' racspior, 2.9, SU011248, growth Hormona—Recepior Antagonists, such as

pegvisomant, filgrastim orF pegiilgrastim, or inisiferon alpha.

SC/18-Apr-08
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Abstract

A method for treating endocrine tumors by adminstration of an mTOR inhibitor, 'optionally in

combination with ancther 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 phosp.horylation' state of
several different translation proteins, mainly 4E-PB1, P70S6K (p7086 kinase 1 ) and eEF2.

Rapamycin, having mTOR-inhibition properties, is a known macrolide antibiotic produced by
Streptomyces hygroscopicus. Other mTOR inhibitors inciude substituted rapamycin, e. g.

-rapamycin substituted in position 40 and/or 16 and/or 32, for example a compound of

formula §

wherein

R, is CH; or Cysalkynyl,

R; is H,-CH;-CH>-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 R, is CH,, or

a prodrug thereof when R; is-CH,-CH2-OH, e. g. a physiologically hydrolysable ether thereof,
for instance -CH,-CH,-O-(C1.s)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-0-~
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 18-pent-2-ynyloxy- '
32 (S or R) -dihydro-rapamyacin, 16-pent-2- ynyloxy-32 (S orR)-dihydro-40-0- (2-
hydfoxyethyl)—rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate}-
rapamycin{also known as CCI779) or 40-epi-(tetrazolyl)- rapamycin (also known as

ABT578), the so-called rapalogs, &. g. a3 disclosed in WO®802441, WO0114387 and

WO0384383, e. g. AP23573, AP23464, APZ3675 or AP23841 and compounds discloszsd
under the name TAFA-93 and biolimus.

A preferrad compound is 8. g. 40-0- (2-hydroxysthyl)-rapemycin dizclossd in Example 3in
VWO9400010 (referred hereinafter 2s Compound A), or 32-deoxorapamycin of 18-pent-2-
ynyloxy-32 (8) -dihydro- rapamycin as digclosad in WO9541807, or 2 compound as
disclozad in WO25i8821.

Further examplss of othaer mTOR inhibitors are

2.4, disclosad in WQOZ2004101583,
WWOD205179, WO02402138, WOB402385, WOE5i3

273.

Frefarrad mTOR inhibitors include

repamycin, sindfor

40-0-(Z-hydrovysthyl)-rapsmycin, and/or

E2-dzovorensmyein, andfor

i G-pen‘i:—?-ynylorw-az—d-aa;:c-rapamycin andfor

1G-rani-2-ynyloy-32 (8 or B) -dihydro-rapamycin, and/or
e

18- yiylosy-32 (5 orR)-dinydio-20-0- (2-hydrosyeihyD-rapemyein, and/or

(n

20 [3-hydrony-2Z- (hydroco- mathyl)-2-masthyipropeanoostai-ropamycin (olso nowin 22 SOIF7D)

Enafor

#i-spi-(tstrazolyly- reparmycin (slzo Lnown ac ABTSET7E), wodior

ihe so-called ranalass, 30 4. 2¢ disclosed in WOEEG 244, WO A337 and WODES 2385,
such @z APXIETE, RP23434d, APILE75 of APTE840 sndfor

compounds dizclosed under the name TAFA-S3 o biolimus.

mTOR inhibitorzs, on tha basis of obearvad activity, have baen ound to e uzsiul 5. g. 2=
imrnunosuppr-: s22it, €. 9. in the treatmant of zeuie allogrzit rsjsction end have additionally

poisnt antiprolitzrative propertizs which make them useful for cancsr chemothaerapy,

warticutarly for the ireatment of solid tumaors, egpacizily 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 uptake and decarboxylation system), comprise
less than halif of all neurocendicrine tumors and only 1-2% of all pancreatic tumors.
Pancreatic NETs can arise either in the pancreas (insulinomas, glucagonomas,
nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and extrapancreatic sites (gastrinomas, VIPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend 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(Suppt 2):585-599).
All bancreatic NETs, with the exception of 90% of insulinomas, have long-term metex_Static
potential. Most are overtly malignant at the time of diagnosis, and 0% 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

fol!bwing 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.

West-Ward Pharm.
Exhibit 1002
Page 482



7

Case TX/4-34678P5/NFI 8102

g

G-

Midgut carcinoids are located in the dista! ileum, cecum, and proximal colon. One interesting
subset of this group is appendiceal carcinoids, which are often benign and rarely give. rise o
metastzetic 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.

Dsta suggest that the incidence of pulmonary and gastiic carcinoid has increased in the past
two decadss. '

According to histopathologic criteria, carcinoids czn be dlwded into typical (TC) and atypical -
(AC) carcinoids. Carcinoids can be placad in 2 spectrum of neuroendocring tumors, ranging
from low-grade malignant TC {o intermediate AC to high-grzde large-cell neuroendocring
czrcinoma and small-cell lung carcinoma

Carcinoid lung tumors e.g. includa neuros =ndocring czrcinoma, Kulchiteky czll carcinoms
(KCEC), branchiel carcinoid tumors, bronchizl adsnomas, typical carcinoids, atypicel
carcinoids, czrcinoid syndroms, small-csll carcinomas, Kulchitsky csils, argentsifin cslls,
pulmanary carcinoids, naurcendocrine lung tumors, (primary) pulmonzry neoplasms,
bronchopulmonary carcinoid tumors, lung nsoplasims, lung cancers, pulmonary cancers,
intrabronchizl mass. '
Eronchial carcinoid tumore may originais from the naurosecrstory cells of bronchial Muccss
and warz praviously classifizd 23 bronchiz] zdsnomes. Bronchial carcinoids ars now classad
as low-urade mzelignant nsoplasms because of their potonticl to souse loozl invacion, thair
tendency for loczl rscurrencs, end their occasional metasizsss 1o syirethoracic sitss
Eronchial sarcinoids belong to 2 group of nesurcendocring tumors, which cover 2 rangs ot

tumiors renging from bronchiz! carcinold st one of the snscirum, with 2 syl o2l oz oM

hiZ =
1

her end. They domonsirsie = wids

or possibly lzrge csll neurdsndocring unon

a
[
=

L il
L il

[
1Y}

rzing2 of clinicsl snd Bislagic behaviors, including the potential to synthesizs and saorsis

==t

paptide hormionss and nauroamines, pariculsily aarenooon ricoiropic hormone ZTHD),
serohoiiin, somatostating, ang bradyidnin.
Ercnchizl carcinsid tumors may srise from Kulchitzly cells (argentaifin szlig) within ths

bronchial mucoss. The pradominant distribuiion of csiiz sre belleved o oocur 2t =
Liruresiion of the lohar bronchi. These celiz ara neurosecreiony caile, wiich belong io the
smins precurzor uptzlke and decarboylation (APUD) sysism. Thsy havs tha capadity i
synthasizs serotonin (S-hydronyiryptaming), 5-hydroxytivpiophan, ACTH, norepinepnnng,
bormbesin, calcitonin, antidiuretic hormong (ADH), and biradykinin,
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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-careinoid-tumers.-Garcinoid-syndrome-has been_reported In

association with very large bronchopulmonary carcinoid tumors or in the presence of
metastatic disease. It is noted much iess 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 fypical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive biology similar to that of

. adenocarcinomas, particularly when they are located in the colon, stomach, and small

intestine, see e.g. 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, hypercortisclism and Cushing
syndrome, inappropriate secretion of ADH, increased pigmentation secondary o 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 rasult 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 sesn
in @ 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 perihiler area. Ectopic secreiion of corticotropin from pulmonary carcinoid
tumors may also account for Cushing's syndroma. Early in the courss, symptoms are usualty
episodic and may be provokad by stress, catecholaminss, and ingastion of food or alcohol.
During acuts paroxysing, sysiolic blood pressurs typically falls 20 1o 30 mmHg. Endocardizl
fibrosis can cause valvular heart diseass, usuzlly effecting the proximal side of the tricuspid
=nd pulmonary valves gnd leading to tricuspid insufficiency and sscondary right-sidsd hesert
failure.
A, recent review of chemotherapautic trestment of carcinoids reports that the =ensitivity of
thess tumors to various cytotoxic drugs is law, and combination doss not incresszs thsir
sfizctivenzzs. Based on thair revisw of various combination therapiss, including
dacerbezinafucrsuracil or 5-fluorourccil! apirubicin, the authors concludz thet that they =re
unablz to recommand 2 specific chamotherapsuiic regimen for pstients with wall-
diffzrantiated nevroendocring malionencizs of the 31 tract (Arnold 7, Rinke & e al, Clinicel
Gasirocntsrology 2005;19(4):842-8558). Thz apparsnt rsfraciniinzss of such tumoiz ic

auriantly svailziblz therzpiss points 1o sn unmat madics! need wr Tszimsni in this patisnt

populaiion.

£z pant of the endocring systsim that rsoulzizs hormonss, ins plivitary gland Soicals meEny
i the othar glands trougi secrstion. Our "masier gland,” the pituitary mal:ss soms
horivionas, bui 2150 scts as an intermadiany bsbwasin the brain 2nd other sndociins giznas.
Our hormenzs and the oitvitary gisnd accomplizh many homsosiatic and spacialized

functions, lite bona grovih and Lisiine contraclions.

Feurons oamy mesesoss regsrding ths production of hormoness betweaen the pituitzry gland
and the hypothalamus. Both ars locatad =t the base of the biraln, ne zztlzd in a moundsd part of
bonz, carsfully protectad. 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, adrenat 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 neurchypophysis,.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 glahds 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
diaQnosis.
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 aiter childbirth. Women with a
prolactinoma may have reduced or absent menstrual c&{cles along with breast milk
production. '

An uncommon pituitary tumor causes excess growth hormone production (& hormone
necessaly for normat childhood growth) resulting in acromegaly. In adults, such tumors lead
to excessive somatic growth and multiple systemic, madical consequences. Another
uncommon pituitary tumor results in Cushing’s dissass, a disorder of excess sieroid
production.

Multiple endocrine necplasiz type i (MEN 1) is a reletively uncommon inherited dissage.
Individuals who inherit the gene for E\!ﬂEN t have an increassd chance of developing
ovaractivity =nd enlargement of certain endocring glands. The endacring glands most
comimonly affacted by MEN 1 are the parathyroid, pancress, and wituitary glands. # Jmo@E
averyone who inherits MER 1 davalops overactivity of the parathyroid glands

(hyperpzrathyroidizm) st some stage in thair lifs. The oiher endocrine glands bacoms

overactive less frequently, howavar, people who inherit MER 1 will ususily d= wlop
overaciivity in more than ons sndociine gland. Oversctivity in different endociing glands may
socur simultanzcusly or gt ssparsts imas during 2 persons lifs. MEN 1 can lszd o
r:\f@rocuvny snd enlargsms ihe thiee snduciine glainds listad albovs (ths sndoorins
plands which start with ths lsttar "P"). People who inhaiit the gens for ER 1 are
piadisposad o dsveloping an overactivity in hormons produciion from the parathyroid
alands, piivitany gl’:‘ nd znd pancrezs (thates why ghysicians will measurs hormanes s in the
Hlood 10 ohecl: vor overproduction of each spaaific hormone). Incness:

ormone overproduction does not ususally soour in all ersas of 2n endocrin:s gland 21 ihs

iz uzuzlly sssociated with enlzrgamant of thass glends. Endociins alend entargs

—

=

2zmiz polnt In dimes. Soms HITE of ovaractiva sndocrins glends grow mora rapidly then
TI.
sndocrine atand which grow most rzpidly becoms "lumy™. These luinmps ars usually Benian.

thers, s produce maors hormons hizi ¢

f't

=3

ad

L,I
[
UI

[igt=Taat tha szme glend. The barts & an
Bsnign lumps i endocring glands ars knowm 2 2denomas.

Adenomas sre banign (ot cencsrous), and do nol spread io other paris o he body,
Pituitary sdsnomas (pituitary tumors, nsrvous system tumor) ean l2ad o ners aaimsgs,

arowth disturbances, and changss in hormonal balancs. Symptoms 2 of pifuitary adenomas

can vary considarably, largely depending on whather or not {he tumor is secreting one oF
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more of a variety of hormones. Even if the tumor is not producing any hormaones, 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).

If was now surprisingly found that mTOR inhibitors may be used for the treatment of such

spebial type of tumors.
In accordance with the particular findings the present invention provides:

1.1 A method for treating endocrine tumors, comprising administering {o a subject in need |

therédf atherapeutical efféctiveé amount of an mTOR inhibitor.

1.2' A method for inhibiting growth of endocrine tumors, comprising administering to a
subject in need thereof a therapeutica! 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 tumeors or for preventing or

inhibiting growth of micrometastasis, comprising administering to a subject in need thereof a

West-Ward Pharm.
Exhibit 1002
Page 488



i)

(]

by
K

oi

[N ]

Case TX/4-34878P5/NFI 8102

L 0 ©

- 90 -
therapeutically effective amount of an mTOR inhibitor.

Endocrine tumors inciude neuroendocrine tumors, auch as described above, .g. including
pancreatic neuroendocrine and pulmonary tumors. Carcinoid tumors are neurcendocring
tumors and include carcincid tumors such as described above, e.g. including carcinoid
tumors arising from the foregut, e.g., bronchial or gastric carcinoid; midgut, s.g., smail

__intestine or eppendiceal carcinoid tumors; or hindgut, &.4. rectal carcinoid tumors; such as

carcinoid tumiors of the Gl tract, e.g. including advanced low grade neuroesndicrine
carcinoma (LGNET). Symptorns of carcinoid cancer include e.g. 2 carcinoid syndrom.
Tumors of the endocring system also include pituitary turmors.

Vivhere hereinbeforz 2nd subsaquently a tumor, 2 tumor disesse, a carcinoma of & cancer i
mentionad, also matastssis in the originzl orgen or tissue and/or in any other location sre
implisd alternatively or in addition, whatsver the location of the tumor andfor matastasie iz

In = series of further spacific or alternative embodimsnts, the presant invantion alzo providss
1.8 A msthod for the irestmsnt of & disease ociated with endocrine tumors, comorising
administering to a subject in need thergof a tharapsuiicslly . sfizctive amount of 2n mTOR

inhiitor.

9.7 & mathod for inhibiting or controlling sndocring wumsrs, comprising administsring o a

subjeci in need thereof & therapauticslly eifisctive simnount of an mTOR inhibiior,

1.5 & mathod for snhancing the sctiv  shemotherepeuns agent o for overcoming

rrsistancs w2 chemotharapsuiic 2gent 208inst 2ndocTins, comprizing adminiztering ic 2

subject in need thersal & herepauiiss = amouni of an mTOR linkdios.

59 A method a3 indicatad undar 1.1 6 1.3, whersin s o TRO inliibar 15 rEpem i, 0=
{2-hydrozysihyl)-rapamyciin, - 32-deoyorapamycin, 'iG-pa-:'t—;“_'—vr:),flo:;‘y-:i;.‘z—s:iaost orapamycin, 1
oeni-Z-ynyloey-37 (S or R) -dinydro-rapamycin, 15-peni-2- yiyvlonoy=32 (5 orF)-dinydro-40-0-
{2-hydrovyeihyl)-rapsmycin, 40- [3-hydioiy-2- (nydioroy- methyl)-2-msthylpropenosts]-
rapsrnyein, «0-spi-(izirazolyl)- rapamycin, = 3 palog, of 2 compound disclosad undsr ths
neme TAFA-83 or biolimus;
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such as 40-Q-(2-hydroxyethyl)-rapamycin, 32-deoxorapamycin32-deoxoraparmycin, 16-pent-
2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin or 1&-pent-
2- ynyloxy-32 (S orR)-dihydro-40-0- (2-hydroxyethyl)-rapamycin,

e.g. 40-O-(2-hydroxyethyl)-rapamycin (herem 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
10  neuroendocrine tumors, ’

in another preferred aspect the present invention a method of 1.1 to 1.10 for treating
; carcinoid tumors. '

15 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

“pravides: o T T
20
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 pharmaceutica! comppsitibn for use in
—any method as defined under 1.1 to 1.10 above.
25

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.

30 5.1 A pharmaceutical combination, e.g. composition, use as indicated under 1.1t0 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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8. Any method as defined above comprising co-administration, . g. concomitantly or in
sequence, of a therapeutically effective amount an mTOR inhibitor and a second drug '

substance, said second drug substance being & chemotherapeutic agent, . 9. a3 indicated
5 hereinafter.

By the term"chemotherapeutic agent” is meant especially any chemotherapeutic agent other
than an mTOR inhibitor.

10 Such chemotherapeutic agents include e.g.

izpinesib, oxaliplatin, triciribine, permetrexed (Alimta®), sunitinib (8U11248), temozoliding,
daunorubicin, dactinomycin, doxorubicin, blzomycin, mitomycin, nitrogen mustard,
chlorambucil, mslphalzn, cyclophosphamids, 6-marcaptopuring, 3-thioguaning, cytwrabm(:
(CA), §-fluorouracil(5-FL), floxuridine (5-FUAR), methotrexate (MT)), colchicine, vincristing,
,vinblasting, stoposids, teniposide, cigpletin, diethylstilbsstrol (DES), tipifarnib, bortezomib
znd drugs such 23 disclosad as "shemotherpautic sgents” in WO02085012, 3.9. on bages 5

i

z&nd & under ) to x), in morz datzil on peges & to i1, 2nd include agents which are active in

the treatmeni of carcingid cancar, such as

- somastaiin, ¢.g. ociraciids, 2ind & somstostatin analogus, =.4. includling such a= dizc
20 and referrad o in WORTAT317, prafersbly ocireotids, 2.3. 2ol undser the irade nam

ozed

(il

Bandosiatin® or Szndostatin LARS, lauraotids (BIBA230:14), vapraotide (FG- IaO) .. zald

under the trade nams Sanserd or DorizedD, lznrestide, s.0. sold undsr the irads nems

Somaiuline LAED or Somaiuline Autogela®, SOMI30;

Inisiizrong, 2.9. inisfsron zslpha, 2.9, sold undor the reds neme | Foferon®, Intron A9,

25 fllgrestinn or pegfilgrastin, 2.g. sold undar ths trads nems Meupogen® o Mauloziad

- growth Hormons—Fscepion Aniagoniziz, such a2 peovizomani {5 pegyls

Gros OTITIOne ),
- rzoeptor tyrosins Linsse inhisitors, such 25 SUOT245 (recepior iviosing Kinsss inhibitor

activity thet includes not only PDGFR and <1, but

Ll

isz ths VEGF

il

- topoisomzrass 11 inhibilors, = .g.dncluding, anthrecyalines sush =2 dovorubicin
(Adriznycing, including liposoimal formulstion, e.a. CAELYXE), daunarubicin, Soiruisicin,

idarubicin 2nd namorubicin, the anthraquinones mitoxzntrone znd lasoxanirons, and the
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podophillotoxines etoposide ana teniposide. Etoposide can be administered, e.g. in the
form as it is marketed, e.g. under the trademark ETOPOPHOS®

- 5~I5Iuorouracil, {

-alkylating agents, such as dacarbazine,

- streptozotocin. .

W002066019 is introduced herein by reference, specifically regarding the "second drug

Other chemotherapeutic agents e.g. include agents which may be combined with mTOR
inhibitors, e.g. to result in beneficial effects.

* Such other chemotherapeutic which may be combined with mTOR inhibitors, e.g. to result in '

beneficial effects, e.g. include .

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;

- as’cbmycins having immuno-suppressive properties, e.g. ABT-281, ASM981;
- corticdsteroids; cyclophosphamide; azathioprene; leflunomide, rhizoribine;

- mycophenolic acid or salt; mycophenolate mofetil;

- 15-deoxyspergualine or an immunosuppressive homologue, analogue or derivative thereof;
- mediators, e.g. inhibitors, of ber-abl tyrosine kinase activity;

" - mediators, e.g. inhibitors, of c-kit receptor tyrosine kinase activity;

- mediators, e.g. inhibitors, of PDGF receptor tyrosine kinase activity, e.g. Gleevec (imatinib);

- médiators, 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 WQ0238561 or W00382859, .
e.g. the compound of Example 56 or 70; '

- mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzyl-3,4-dihydroxy-benzylidene-
cyanoacetamide a-cyano-(3,4-dihydroxy)-jN-benzylcinnamamide (Tyrphostin AG 490),
prodigiosin 25-C (PNU156804), [4—(4'—hydroxyphenyl)—amino—6,T-dimethoxyquinazoﬁne]
(WH]-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-6, 7-dimethoxyquinazoline] (WHI-
P154), [4-(3',5-dibromo-4'-hydroxylphenyl)-amino-6,7-dimethoxyquinazoline] WHI-PS7,
KRX-211, 3-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[ 2, 3-d]pyrimidin-4-yl}-amino]-piperidin-
1-yl}-3-oxo-propicnitrile, 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 W(02004052359 or
WQO2005066158;
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- mediators, e.g. agonists or modulators of S1P raceptor activity, ¢.9. FTY720 optionally
phosphoiylated or an analog thereof, e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-
chlorophenyllethyl-1,3-propanediol optionally phosphéryla‘ted or 1-{4-[1-(4-cyclohexyl-3-
trifluoromethyl-benzy[oxyimino)—ethyl]-2—ethyl—benzy]}-azetidine-3—carboxylic acid or its
pharmaceutically acceptable salts,

immunosupprassive monoclonal antibodies, e.g., monoclonal antibodies o leukocyte
receptors, €.g., Blys/BAFF receptor, MHC, CD2, CD3, CD4, CD7, CD8§, CD25, cD28&,
CD40, CD45, CD52, CD58, CDE0, CDES, I.-iZ receptior, 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 2 mutant thereod, e.g. an &t least
wtrzcellular portion of CTLA4 or 2 mutam thareof joined to a non-CTLA4 protein

ssquence, @.9. CTLAGIg (for ex. designztsd ATCC 82529) or a mutant thersol, 2.8-
LEAZSY;

madiators, e.g. inhibitors of adhesion molscule activitiss, =.g. LFa-1 sntegoniste, 1CAM-1
or -3 antagonists, VCAM-4 antagonists o VLA-4 antagonists,

madiztore, 3.¢. enfagonists of CCRE acitiviy,

madiators, =.g. inhibitors, of MIF aciivity,

s-aminozzlicylzis (5-A5A) agents, such a3 sulizzalazing, Arulidine®, Azacol®, DipsnitumdE,
PenizsaD, Rowsssd, Canazzd, Colazal®, 2.9. drugs contzining m=salamins; 2.4

mesalazing in combination with haparin;

madistors, 2.0, inhibitors, of THE-alphs activity, =.g. including entibodies which bind w
TilF-alpha, e.4q. inflidmal (Remicads(@),

nitrie oxids raleszing non-stsrodel anti-intsmmaiony diugs (MSAIDe), 2.9. irnctuding SO0
inkibliing FO-donsting drugs (SO,

phospordis:

a. madizionz, 2.g. inhibitors of PDELS aciivily,

- madiziors, 2.4, nhibiiors, of ceepsDe acivity,

wrulti-iunctional znt-inflemmistony drugs (M A102), 5.3, cytosolic phoshoholiozzs A2

{cPLAT) linhibitors, such =2 mantbranz-anchorsd phospholipase A2 inhibitors linked

alycosanminoglycana,

sntibioticz, such 23 panicilling, cephalozporing, enthromycins, tsiracys linzs, sulionamidss
such &3 sulfadizzing, suliisouazols; sulfonas, such ag depsons,; pleuromutiling,
fluoroguinolones, ¢.0. metronidazole, guinolones such a& ciprofioxacing levoiioyacing

probiotice and commansal bacteria 2.q. Lactobacilius, Lacicbacilus rauiEri;
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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, loperamide, codeine.

—_Preferably a chemotherpeutic agent is octreotide, seld under the trade name Sandostatin® -

or Sandostatin LAR®.

In ancther 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-
Fluorouracit, dacarbazine, streptozotocin , a receptor tyrosine kinase inhibitor that has a
spectrum of activity that includes PDGFR, C-kit, and the VEGF redeptor, 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 aré sold in the sarﬁe 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-matier relating to the compounds is hereby incorporated into the present application
by reference, e.g. comprised are likewise the pharmaceutical acceptable salts thereof, the
corresponding racemates, diasterecisomers, enantiomers, tautomers as well as the
corresponding crystal modifications of above disclosed compounds where present, e, g.

solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as
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active ingredients in the combinations of the invention may be prepared and administered as
described in the cited documents or in the product description, respectively. Also within the
scope of this invention is the Icombination of more than two separate active ingredients as
set forth above, i. &. a pharmaceutical combination within the scope of this invention could
include three sctive ingredients or more. Further both the first agent and the co-agent ara

not the identical ingredient.

Utility of the mTOR inhibitors in treating endocrine turmors 28 hereinabove specified, may be
demonstrated in vitro, in animzl test methods as well as in clinie, for example in accordancs
with the mesthods hereinafter described.

A. In Viiro

A. 1 Antiproliferative sctivity in combination with other agents

. A cell ling, . 3. ths Compound A resistant A549 lin2(ICse in lovs nivi ranga) versus the

compzrative Compound A resistant IKB-31 andHCT 18 lines (ICs in the, micromolar rangs),
is added to 98-well platas (1,500 callzfwell in'l00 ul medium) 2nd incubatad for 24 hr.

Subsegusnily, a two-iold dilution seriss of each compound (an 1l TOR inhikitor other than
Compound A or a kinowin chemaihsrapeuiic sgant) i3 i woda in separats ubes (stefing 2t 8 ¢
the 1., of ach compound) aither slons or in pairsd combinations, and ihs dilutions are
added to ths wells.

The cells &z then ne-incubatad for 3 days. M hyl( e blus staining iz porformsd on day <4

~nd the smount of bound dye (orenartional i number of suiviving o2lio that Hind ths oy
detarmined. 1008 are subssguantly detsrminsd uging the Czleusyn program, wihich orovides
J ¥ oy
2 messurs 9 the inieraction, mm'-h! e so-salled pon-ssolusive combinaiion indss: (T,

am; < 0,35 =

1
17

L, =.g. such a2

dafinad ahove, 2.0, i combination with someciziin or 2 goms

Furihermors, in thiz assay Compound A may potzntists ths loss of 4549 cell vighility ana osli

dasth whan it is used in combination with 2 second drug, such as octreotide.

B. In vitro 2332y
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The phosphorylation status of downsiream 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 p7056 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;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

: dura_tion: 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 cbtained.

Further clinical studies using Compound A in an amount of 5 mg or 10 mg daily (5 to 70 mg

wéekly) 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 r'eceiving therapy with Sandostatin LAR® for advanced midgut carcinoid tumbrs. 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
endpeints 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;
Corﬁpound 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 eytotxic 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 tumaors are also be treated with Compound A, 10
mg a day, in addtion to Sandostatin LAR®.
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Patent claims

1.

A method for treating endocrine tumors, comprising administering to a subject in need
thereof a therapeutical effective amount of an mTOR inhibitor.

A methad for inhibiting growth of endacrine tumars, comprising administering to a
subject in need thereof a therapeutical effective amount of an mTOR inhibitor.

A method for inducing endocrine tumor regression, €. 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 therapeuti'cally

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, bomprising

administering to a subject in need thereof a therapeutically effective amount of an
mTCR inhibitor. '

A method for inhibiting or controlling endocrine turmors, 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 mTROQ 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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10.

1.

R

-20 -

dihydro-40-0- (2-hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyi)-2-
methylpropanoate]-rapamycin, 40-epi-(tetrazolyl)- rapamycin, 2 rapalog, or a
compound disqlosed 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, i6-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-
ynyloxy-32 (S or R) -dihydro-rapamycin or 16-pent-2- ynyloxy-32 (8 orR)-dihydro-40-0-
(Q-hydrc:x;f—stﬁyi)-_ra;amyé{ﬁ.‘__ - I -

A msthod of any one of claims € or 10, wharein 2n mTRO inihibor iz 40-0-(2-
hydroxyethyl)-rapzmycin.

+

. A mathod of 2ny ons of claims 1 to 11, wherein the mTOR inhibitor is administered

intermittently.

3. A mazsthod of any one of claims 1 to 12 for trezling neurcendocring tumors.
i4. & mathod of zny one of claims 1 o 12 for traating sarcinoid turors.
95, An mTOR Inhibitar for uss in 2 method of 2ny one of clzime 1 10 2.
18

13,

. & pharmzcsuticsl combinsiion for uss in 2 mathod of 2ny one of claims 1 %

. An mTOR inhilstor for uss in the preparation of & pharmecsuiical compositon for UsE in

a method of any ons of cleims 1 1o 15,

‘i5,.

]
[wi}

compiising an mTEO inhibitor together with ons or more sharmeacsuticslly zcosniabla
i g x ! )

diluginiz or cariers ths

A& pharmaczutica! combination for use in o mathod of 2ny one of claime 1 ¥ 15,

COEising

#) & iirst sgani which iz an mTOR inhibitor and
) = sscond drug substaince ez a co-agent which is 5 chemothzrepsutic agsi.
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19. A method of ény one of claims 1 to 15. comprising co-administrétion, concomitantly or in
sequence, of a therapeutically effective amount an mTOR inhibitor and a second drug

substance, said second drug substance being a cf‘nemotherapeutic agent,

-21 -

5 ‘20. A method of claim 19, wherein the mTOR inhibitor is 40-O-(hydroxyethylyrapamycin 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-flucrouracil, dacarbazine, streptozotocin , a receptor tyresine kinase
10 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 pegfil‘grastim, or interferon alpha.

SC/10-May-06
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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 transtation of specific mMRNAs via the regulation of the phosphorylation state of
several different translation proteins, mainly 4E-PB1, P70S6K (p7056 kinase 1 } and eEF2.

Rapamycin, having mTOR-inhibition properties, is @ known macrolide antibiotic produced by
Streptomyces hygroscopicus. Other mTOR inhibitors include substituted rapamycin, e. g.
rapamycin substituted in position 40 and/or 16 andfor 32, for example a compound of

formula |

wherein

Ry is CH; or Cagalkynyl,

R, is H,-CH,-CH»-OH, 3-hydroxy-2-(hydroxymethyl)-2-methy!-propanoy! or tetrazolyl, and
Xis = O, (H, H) or {H, OH), provided that R; is other than H when X is =0 and R, is CHj3, or
a prodrug thereof when R; is-CH-CH2-OH, e. g. a physiologically hydrolysable ether thereof,
for instance -CHy-CH»-0O-(Cqg)alkyl.
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Representative examples of compounds of formula | include e. g. 32-deoxorapamycin, 16-O-
substituted rapamycins such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-pent-2-ynyloxy-
32 {S or R) -dihydro-rapamycin, 16-pent-2- ynyloxy-32 (S orR}-dihydro-40-0- (2-
hydroxyethyl)-rapamycin, 40- [3-hydroxy-2- (hydroxy- methyl)-2-methylpropanoate]-
rapamycin{also known as CCI778) or 40-epi-(tetrazolyl}- rapamycin (also known as
ABT578), the so-called rapalogs, e. g. as disclosed in W0O9802441, W0O(114387 and
WO0364383, e. g. AP23573, AP23464, AP23675 or AP23841 and compounds discltosed
under the name TAFA-93 and bioclimus.

A preferred compound is e. g. 40-0- (2-hydroxyethyl)-rapamycin disclosed in Example 8 in
WO09409010 {referred hereinafter as Compound A), or 32-deoxorapamycin or 16-pent-2-
ynyloxy-32 (S) -dinydro- rapamycin as disclosed in WOg641807, or a compound as
disclosed in WQ9516691.

Further examples of other mTOR inhibitors are e.g. disclosed in W0O2004101583,
wWO0g205179, W02402136, WO2402385, WO9613273.

Preferred mTOR inhibitors include

rapamycin, and/or

40-0-(2-hydroxyethyl)-rapamygin, and/or

32-deoxorapamycin, and/or

18-pent-2-ynyloxy-32-deoxorapamycin, and/or

16-pent-2-ynyloxy-32 (8 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- methyi})-2-methylpropanocate}-rapamycin (also known as CCI779)
and/or

40-epi-(tetrazolyl)- rapamycin (also known as ABT578), and/or

the so-called rapalogs, e. g. as disclosed in W0O9802441, WO0114387 and WOQD354383,
such as AP23573, AP23464, AP23675 or AP23841 and/or

compoungs 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 selid tumors.
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Endocrine, e.g. neuroendocrine tumers, 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
neurcendocrine 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 jumen.
Pancreatic neurcendocrine tumors (islet cell tumors}, which were formerly classified as
APUDomas (tumors of the amine precurscr uptake and decarboxylation system), comprise
less than half of all neuroendicrine turmors 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 siles (gastrinomas, VIPomas, somatostatinomas, GRFomas.
The hormones secreted by pancreatic NETs depend upon the cell of origin and are
physiologically involved in a network of autacrine, paracrine, endocrine and neurotransmitter
communication. Whiie hormone secretion is nol 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):595-599).
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 1o 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.

Carcineid 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., smali intestine or appendiceal carcinoid), or hindgut (e.g., rectal carcinoid), see
e.g. Kulke M., Cancer Treatment Reviews 2003;29:363-370.

Primary foregut tumoers are confined to the thymus, lung, stomach, and ducdenum.
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Midgut carcinocids are located in the distal ileurn, cecum, and proximal colon. Cne 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 neurcendacrine carcinoma, Kulchitsky cell carcinoma
(KCC), bronchial carcinoid tumors, bronchial adenomas, typical carcinoids, atypical
carcinoids, carcinoid syndrome, small-celi carcinomas, Kulchitsky cells, argentaffin cells,
pulmonary carcinoids, neuroendocrine lung tumors, (primary) pulmonary neoplasms,
bronchopulmoenary 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 carcinecids belong to a group of neuroendccrine tumors, which cover a range of
turmors ranging from brenchial 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 kiclogic 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 tronchi. These cells are neurcsecretory cells, which belong to the
amine precursor uptake and decarboxylation (AF 1D} system. They have the capacity to
synthesize serotonin (5-hydroxytryptamine), S-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 wel! 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 tumars. Carcinoid syndrome has been reported in
association with very large bronchopulmonary carcinold tumors aor in the presence of
metaslatic 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
commonty with carcinoid tumors of the lung; however, some endocrine abnermalities have
been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the Gl tract may display an aggressive biology similar to that of
adenocarcinomas, particularly when they are located in the colon, stemach, 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 carcinocid tumors may provide the opportunity to address an unmet
medicat need in a growing segment of the population of patients with carcincids.

Carcinoid syndrome is caused by hypersecretion of numerous hormene 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 neurocendocrine syndromes can be initial clinical manifestations of either typical
or atypical pulmonary carcincid 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 puimonary 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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diarrthea, 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 carcincid often show 