Neur oendocrine tunor treatnent The present invention relates to
organi ¢ conpounds, nore specifically to the use of MIOR inhibitors in
neur oendocrine tunor treatnment. 5 An nifTOR i nhibitor as used herein is
a conpound MR sf‘g?get s intracellular nifOR ("nmanmal i an q’E{Fﬁ?@P@WGw
rapamycin®). mifOR is a fam |y nmenber of phosphatidylinositol 3-
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MMOR i nhibitors inhibit nfTOR activity via a conplex with its

i ntracel t FK506- bi ndi ng protein 12). mIOR

nodul at eig @%H"gﬁ& |ot$r)fpno ﬁggﬁ? ic nRNAs via the regulation of the
10phosphoryl ation state of several different translation proteins,

mai nly 4E-PB1, P7036K (p70S6 kinase 1 ) and eEF2. Rapanycin is a
known™ raEiobBERnt Aentisngeites e ogacie @ompo@tdﬁelmr@rwe@&caﬂygm@ 8 PionEOBf
formul a inhib&Sr8 8Y ndWSdRabEMN: Rirh & tRoatR&dtude rapanycin derivatives, for
exanpl e i ncluding rapanycin substituted in position 40 and/or 16

and/ or 32. Exanples of other mlOR inhibitors include
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Rapamycin is a known macrolide antibiotic produced by Streptomyces hygroscopicus of

formula

15
Other mTOR inhibitors include rapamycin derivatives, for exampie 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. 40-0-
hydroxyalkyl-rapamycin derivatives, for example 40-O-(2-hydroxy)-ethyl-rapamycin
20 (everolimus),
rapamycin derivatives which are substituted in 40 position by heterocyclyl, e.g. 40-epi-

{tetrazolyl)-rapamycin (alsc known as ABT578),



rapanycin derivatives which are acylated at the oxygen in position
40, e.g. 4043-hydroxy- 2-

(hydr oxy- ,%-_ t hyl propanoat el -rapanycin (al so kn
or tensi rgﬁ’iro%é {',:’%isgganym n derivatives (al so soneti ms?&é@g@gﬁi‘%ﬁéz
rapal ogs) as disclosed in W9802441 or2W0114387, e.g. including

AP23573, such as 40-0-di net hyl phosphi nyl -rapanyci n, 10conpounds
di scl osed under the nanme biolinus (biolinmus A9), including 40-0-(2-
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or R)5 - dohyay@rokraaiepamycand/ or 16-pent - 2- ynyl oxy- 32 ( S
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rapamyci ¢ff oxgperindrapamycin, and compounds disclosed under the name TA A-93, AP23464,
AP23675 or AP23841; or
mTOR inhibitors as e.g. disclosed in WO2004101583, W09205179, W094021386,
W09402385 and WQ9613273.
15
Preferred mTOR inhibitors include
rapamycin, and/or
40-0-{2-hydroxyethyl}-rapamycin, and/or
32-deoxorapamycin, and/or
20  16-pent-2-ynyloxy-32-deoxorapamycin, and/or
18-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- methyl)-2-methylpropanocate]-rapamycin (alsc known as CCI779)
andfor
25  40-epi-(tetrazolyl)- rapamycin (also known as ABT578), andfor
the so-called rapalogs, e. g. as disclosed in WO8802441, WO00114387 and WO00364383,
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.
30
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



40- 0- ( 2- hydr oxyet hyl ) -rapanyci n, and/ or 32-deoxorapanycin, and/or WD
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16- pent - 2- - deoxor apanyci n, and/or 16-pent-2-y. -
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or R -dih cin, and/or 16-pent-2- ynyloxy-32

or R) - di hydr o-40-0- (2-hydroxyet hyfi-rapanycin, and/or 40-

[ 3- hydr oxy-2- (hydroxy- nethyl)-2-nethyl propanoate] -rapanycin (also
known as CCl 779) 5and/or 40-epi-(tetrazolyl)-rapanycin (al so known as

ea&g/ hyd hyl ) -
ABT578) , 1 [ Jrgggfégggaoxg%ggpzaoﬁé},d +(2-hy roxyet yl)-rapanycin.
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al | panchastigulasly foiibs teatmapial €8 mREsTesRegiRaph avariedifarid A Ofhe
pancreas (insulinomas, gl ucagononas, 25nonfunct|on|ng pancreatlc

NETs, pancreatic NETs causing h cem ﬁ‘ reatl C
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GRFonas) cartiheidhanerngs a&ﬁb@&l@ltﬂ@b difyurﬁarngémﬁllyc:id‘dﬁfed depecrmtnmqommotme
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autocrin Hegrotransmt conmuni cat 1 on.
Whi | e honemoendsetreatl oystérs. Indite iotestral tracti thesd umossdayelsp deep in the

mucosa, growing slowly and extending into the underlying submucosa and mucosal surface.

20  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,

25  nonfunctioning pancreatic NETs, pancreatic NETs causing hypercalcemia) or at both
pancreatic and exirapancreatic 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

30 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(Supp!
2):5985-509).



30pancreatic NET, the apparently "nonfunctioning” (i.e.,
non-secreting) pancreatic NETs tend to be nore aggressive and present
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or gastriec carcinoid smal | intestine or appendi ceal
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Cancer Treatnment Reviews 2003;29:363-370. Primary foregut tunors are
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from low-grade malignant TC to intermediate AC to high-grade large-cell neuroendocrine

25 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,

30  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



i ntrabronchial mass. Bronchial carcinoid tunors may originate from
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are located in the col on, stopach, and sna
pulmonary origin than those originating within the gastrointestinal tract. Endocrine

atIC

25  syndromes found in association with small cell carcinoma of the lung are found less
commonly with carcinoid tumors of the lung; however, some endocrine abnormalities have
been attributed to both typical and atypical pulmonary carcinoid tumors.

Carcinoid tumors of the GI tract may display an aggressive biology similar to that of
adenocarcinomas, particularly when they are located in the colon, stomach, and small

30 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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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
30 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
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hor npRe. 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

30 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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Multiple endocrine neoplasia type 1 (MEN 1) is a relatively uncommon inherited disease.

25  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

30 overactive less frequently, however, people who inherit MEN 1 will usually develop
overactivity in mare 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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25
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:
30

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 growih of endocrine tumors, comprising administering to a

subject in need thereof a therapeutical effective amount of an mTOR inhibitor.
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method of 1.1 to 1.7 above.
1.9 A pharmaceutical composition comprising an mTOR inhibitor in association with at least
one pharmaceutically acceptable excipient, e.g. appropriate carrier and/or diluent, e.g.
including fillers, binders, disintegrants, flow conditioners, lubricants, sugars or
20 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.

25  Endacrine tumors as indicated herein e.g. include neurcendocrine tumors, €.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
30 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 conifined to the thymus, lung, stomach, and duodenum; e.g. carcinoid tumors of the
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tunors, bémgeary shicens intworrmoalimesscar ci noma of the lung, (prinary)
pul monary neopl asns, bronchopul nonary carcinoid tunors, |ung

neopl asnms, |ung cancers, pul nonary cancers, intrabrqnchiﬂl nass.
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Endocri ne or neuroendocrine tunor synptons as indicated herein e.g.
I ncl ude E%gc?c?}\g%'r r?éuroendocrine tumor symptoms as indicated herein e.g. include hemoptysis,
20  cough, recurrent pulmonary infection, fever, chest discomfort and chest pain, unilateral
wheezing, shortness of breath, flushing and diarrhea, endocrine or neurcendocrine
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
25  hypoglycemia, ectopic growth hormone-releasing hormone secretion, ectopic secretion of
corticotropin, cardiac manifestations secondary to fibrosis of the endocardium (endocardial
fibrosis), valvular regurgitation (valvular heart disease), tricuspid insufficiency, secondary
right-sided heart failure, wheezing or asthma-like symptoms, pellagra-like skin lesions with
hyperkeratosis, abdominal pain, telangiectasias and paroxysmal hypotension, recurrent

30  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 neopiasia
type 1 (MEN 1).
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Cushi ng' s di sease, nerve danmage

nce change
hor nthal 245RMEAcIBCTeaRFIdIasI9EOP. fB ‘?F?ﬂoé'ﬁﬁ ‘Q%heé? ne|‘3 iﬁfthf)gwp%wgc;ogfness or
vi si on, @eﬁﬂé@mnbéas?dvmﬁg pb@&dt&ﬁ:b@rapdlozmge&s healrmeat)dfenmnsm"ea&csiness,

nausea, weakne unex t _change r tile
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facial appearance (due to changes in facial bones), w der spacing of
teeth, joint pain, increased sweating, purple stretch marks on the
15ab2lbreWherefareintsorelrar sulpgagmenily aftamﬁ@ﬁ@@wt@SW@{%CQF%OTH%GRG RRICEETS

the spingg n%@gu{ﬁﬁﬁ tfagtag#emé%hgnaa RGor BEslieSiathr iPMyRith@lidansn are

(rapid or irre ear beat renmor, increased appetite, feelin
war m or ied aiitqﬂnatwaivtoymf@rimpﬂgw@éq\f@éﬁﬂe E%@Wbeﬁh%%nofﬁ%/aﬁ@ﬁiasﬁa\ﬁéﬁg
novenents, lunp in the front of the neck (enlarged thyroid). 20Were
her ei nbef ore and su,bseg’ uently a tunor, a turré)r di sease ? car ;inqo

or a canPEprdess FnspERtER WA RPN F T eiide pRTGeHRE B T ORRFOdNg A

ti sspe aﬂgdv‘\;ﬁbmh Incap‘wntetyhemoi gegiténs) sacteas inpicated abbveer natively or in
addi tion he |l ocation of the tunor and/or netastasis is.

Di sor der 9'585‘%68 'P%‘t‘%edd%%sﬁsendocrl ne tumors include endocrine or
neur oendocri ne tunor 25synptons and pituitary tunor synptons, such as

I ndi cat egm mbl%@mh%\tg rﬁg%esﬁe%%lddlﬁ aﬂb THefRE%f 1.1 to 1.8 as described herein alone

or in combination with one or more, at least one, second drug substance.

30
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.



An MIOR i nhibitor may be used, e.g. in any nethod of 1.1 to 1.8 as
descri bed herein alone or in conbination with one or nore, at |east
one, second drH substance. 30 In other aspects the present i nvention
provi des 2. WP Y B5HB7 nati on of an nTOR inhibitor with at’$eaoogRese
second drug substance, e.g. for any ugg.as indicated under 1.1 to 1.8
above. WD 2007/ 057457PCT/ EP2006/ 068656 -13- 2.2 A pharmaceutica
conbi nation conprising an mMfOR inhibitor in conbination with at | east

one secaong gﬁrgﬁwﬁgﬁﬁ&g\%ﬁb ngtl CJ@FIS%Q%{I%@%HIJQQI‘ sﬁ%&ﬁgmgnﬁ?_@ﬂth]atl to
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ef fective adtpibiation witha BEEIRdidARY HivkRhcardy. &dr dngasd a@malcst@e@ﬁaierdru@
subst ance, sg in the formof a pharmaceutical combination or

conposi ti onl-® 99%€An MIOR i nhibitor in conbination with at |east one

Segond dz. B%r@uﬁah?dlﬁﬁ fart. H%Bouel”bompnsmg co aﬁdﬁ&x;s}fﬁr@ga&:@bbmﬁanﬂﬂ cain

medi canent, e.qg. for us Any
Tet il e fardeiees MR SR ARGuE st I ER B aRpretaond

i nhi bitor |®card:i~niimgsutmtau|:el fp en the foenbf § ph@oabéwniatlicondingtio erde fi xed
conbi nat i ONSmd ¥\(ﬂ| ch an mMIOR i nhibitor and at | east one second drug
substance are |n he sanme formulation; kits, in which an mMlfOR ,

i nhi bi t 02.6 avim3ORA0MiBites in enmebingtion mith @t lgastonb seeand @rithsubsipasntos use in

fornul ationgg grega%ee( bﬂﬁﬁ‘\ebga&u@@t é@”%r RELK 3BE mefhof -of M1th 1iggobelct i on
for co-adm ni

ation ree conbinations in which an nfTOR

i nhi 1 t 0f.7 2y Bethpasindispted $adesPdl Graf) 2B s the @TQ&R@@&H Is
separ at el y, adibisteRetiftdmhit@yf or concom tant or sequenti al

adm ni stration are given.
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
20 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.
25  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;

30 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.



251 n anot her aspect the present invention provides 2.8 A
pharmaceuti cal package conprising a first drug substance \/\hi ch is an
MIOR i nhi bjitor and at | east one second drug substance, besi

i nstructi on® PE5Ehbi ned administration; 302.9 A phar n%@é(ﬁ't’%o?:(éqﬁ%w

package conprising an nmlrOR i nhi bitor _ha5| de instructions for conbi ned
adm nistration with at | east one second drug substance; 2.10 A

phar maceuti cal package conprising at | east one second drug substance
besi de instructions for conmbined adm nistration with an niTOR
inhibitor; e.g. for use in any nmethod of 1.1 to 1.8 above. WO

2007/ 057USTPET! ¥H2OTd/ 08865 gecordiny to tie pesemitveniiartmapopbiidatripnements

accor di ncg)njfé)%retm&%iﬁgﬂé?th@}ﬂem' on may provide inprovements conpared

with single treatnen n anot her aspect the present invention
provi des 2.11 A pharnaceutical conbination conprising an anount of an

nMTOR § nhixRhbRkr 2pdcdRe %’éﬁh'rﬂtlm@fmcﬁw see@d drug substance, wherein the
amounts are appropriate to produce a synergistic therapeutic effect.

102. 12- A nmethod for inproving the therapeutic utility of a an nmlfOR

i nhi bitor, 1c@nmarma@n@ﬂrom:ﬁbmrséomnemg af-ahouBHT G T TER ihbiter andan
sequence, a therﬁgeutl ca ctive am)uir_?t of an niTOR inhihitor and

a second dr AP¥RbYiaTReen 5'}‘/*? W%ﬁ%ﬁehﬂﬁer?@rt ? APPYUT AG %ﬂRéOPEﬁEan%’HF%
utili ty of ea@ae@micd‘ret@esud)sﬁ@nce conprising co-adm nistering, e.g.

conc ﬂ% /%m?{hod I?or r%%zgngon dt%araagﬁta ugl’ltt gn¥n"lPdF£ ?ILDIYOF co%rr?glmé cc%—SOf

an mIOR 1 or an use
met hod of 1.atintimstéri®, a@ovmcomamlymummuemcezall‘leramﬁumallg eHedive atnhrent of

activity of a%%ﬁﬁﬁ‘%ﬂ.tﬂm Qhé?&eé&hd%{%e%%tgngé ug substance may be

enhanced conpared w t trea conbi ned treatnent may
20r esul t2-1% Axpathog |f@tlm@r0émé?mtger@pewtlhiwf e@ﬁ@nd@m%wﬁ@é%wmwgan

mMICR i nhi bi tc%faa%méteﬁ&ﬁré‘bt B@rﬁc’éﬁﬁ“}%t\ rf?rgé‘éhtuen&e 9 theMSaltibsIg SrrbQiv8 Rhount
nethod according to as descri bed above.
of an mTOR inhibitor ancf a second drug substance.

e.9. 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 freatment may
20  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
25 a) afirst agent which is an mTOR inhibitor and
b} asecond drug substance as a co-agent which is a chemotherapeutic agent, e. g. as

defined hereinafter or hereinbefore.

Treatment of disorders (diseases) according to the present invention includes prophylaxis
30  {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



A (pharmaceutical) conbination, e.g. composition as indicated under
2.1 to 2.13 conprises 25a) a first agent which is an mTCOR i nhibitor

and b) a s drug substance as a co-agent which is a .
chenot hera‘%@gﬁqd’@%‘@gnt, e. g. as defined hereinafter or® HEFBPHHEISE e.

Treatment of disorders (diseases) accggding to the present invention
i ncl udes prophyl axis 30(prevention). For such treatnent, the
appropriate dosage will, of course, vary dependi ng upon, for exanple,

t he chen cal t. LF. . i | c data of a compound used,
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g t0gl. §o%yample’ LIMiIRNRH P a0Bdy BBLEAPRO ML WRSRla).0 about 20 ng/ kg
body wei ght, such as 0.01 ng/ kg body weight to 20 ng/ kg body wei ght,
5f or exanple adm nistered in divided doses up to four tines a day. In

a net hogy afHihdds for @ke bhind &RBRaNEH, iphBrmddRatidaResingiah of pidrmasddtion or
phar maceuti cal conposition provided b therg,z_{_es_e_nt i nventi on an nrOR
i nhi bi t GPMPESIEeN RSVidehBIIE iPFeSER! 'P‘é?&aﬁ%ﬂ inQigEqr,UCh 38 /aRgmnycin of

a$ glR ni Sﬁ_@%@ﬁ&c&ﬁd@iﬁ&r\@pmb@g@ adfinfteredasl@snos RtaMaig n wsegdmlmrim d@fkapwn
m i nhi bitors,.. any adm nistration route, e g. enter

or a0y, TR MBAREHIRIPE. Py SnEo B FEY Prige He " BEVARH Ao of BienErady
orally, .o sestiges nfayda@dministeredpe.§.0ordly, imposagestireas0.0.mg uyto S Mo swgh
e.g. 0.1 ) . 7 ) I ol RY.
more pr e%sggm%ﬁ??? or%' 8%56‘&9@%()&2150%%@5 ren.jg’ w?rﬁ'_ﬁe@gffnmggs i o0 )
(di sper ghtree)yefermblydtos 0.6 g tOd@rt’pﬂ,iesﬂ-rﬂgthég@ﬁb?fi(ﬁlﬁeeﬁ'h'el feletsHe® of a
sol i d_di gpershonye S bhs i | DY HOReKPd&ig MY iRBud
e.g. 10 to J}:gzbé’g&%rﬁhrg%s E%(SN%@H{%}OS]: %%?@g%pg%?ﬂr’lggon t_ﬁepd?{ggase&t;e' nge ®
t r eatded. to RApesmpa. 10 67 7® syoh aedlior® menperradnhen B fissres Reiegtreated.

par ent er@ldyn b of b lsildRR@ORay BO8ESInistered\pABAEAMly [ ditgil Wbsigrnasgeshy
be adm nistered in conbination therapy as appropriate, e.g. according
to a method as conventional, e.g. analogously to adm nistration

i ndi cat | QBScoBt iRy BEBAcAmMaPBE hfimrtbtaedin dobirstiogtherapy eatpprpriate, e.g.
according to a method as conventional, e.g. analogously to administration indications given

20  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,

25  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; intraperitoneal
(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

30 (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; .. 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.



A second drug substance according to the present invention may be
adm ni stered by any conventional route, for exanple enterally, e.g
|nclud|ng cal, rectal, oral, admnistration;
|ncldg$ﬁgiﬂﬁﬁ%§venous intraarterial, i nt ramuscul r, ”SQ&ME%%gy
25|ntracard|ac subcut anous, intraosseeus infusion, transder ma
(diffusion through t he intact skin), transnucosal (diffusion through
a mucous nenbrane), inhalational adm nistration; topipa!ly; e.g.
| ncl udi ng <& h &ERNEod AkcbAftABlne bR BHRAMH d?)'nﬁl%t‘é?éd'n‘?ﬂwe
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| nt rat hesgmbldies dhhBofforkksiing ﬂﬂécbrés@ﬁt_ e

intravitreal 30(admnistration via or via nedical devices,
e.g. for29ceeg. a8l prakrgpusty. tg a aethert as cqgwgnt:opﬁl #-8r b BINgograadaiEIe.

unf:oa-.t ededaaihy, @ts%olvraglas Iybgriizirgl pmb@@t,@eb lua)t dsgdg@tft:may e, 36F example,
sol ution
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drops, sprays in the. form of sup osit
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present invention may be manufactured according, e.g. analogously to
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di ssol vin izing processes. Unit dosage forns may contain,

f or exanﬁg@’ thtrr ﬁtf'éﬂSGUtQ wbstapge ' dspetherasotingdens olbar han tn R 4o

about 10QRnid p@@ém&@tﬁhb%{hemédénpaﬁemtoalMb@r combi nati on
of the pr esent i nventi on and gtlaar maceut.i cal TTEOSI tions COprrI Si ng a

secoftl dFUF*8WBS: ARRENE S et B%ﬂ%\éﬁegmtre‘wg; & pPovi ded as

appropri %h%ntl@an@er c&ﬁ@cﬂr&br@gw a@t @\tl e@ﬂ@drmgmtﬁdar)agehto a nmethod as
conventi onal naceut i cal

a
conposi t13h? r8|rm %m%rogsa&q °r|'rﬂ'\‘78'ﬁ?'1‘% 'at‘gif af‘?@r %)rg'ta[lﬁrglgéjg’c?nd dr ug
subst ance4 casbingted ohen entitahsereawitreart frékinfammOR dndltr bhmononoadwatory
t han t he e or a chenot herapeuti c agent other than
an mroOR |%H§%E?BFM'Sﬁ%$era "y any chenot herapeuti c agent other an
MTOR2G nhAlsetand. drddbfubstapranist diclude sgedadhigh ae washd indhe frealsrant elcYRRIEI

I ncl Udesas%bgated%vrtﬂwﬁc?fc} rﬁ&ﬂﬁﬁt réjghtgt/%sféa‘?élﬁcﬁ@%%c@ d%l‘heQ@Q crine tumor

agent - t1-1 anmat or I rmunonodul at ory a OI’
anti al | egyprenegiagipe), sa@lr@&ﬂﬁﬁﬁ@@tﬁéwh@ﬁiram(eashbr%'afﬁ\@@ﬁmtﬁ) ﬁqul%a%ﬁ%'ated

anti-inf h@éﬁ"@ﬁtﬁéée &N#lrBlics! SATHRARBHMIERbRSY drug and/or antiallergic
drug. 20 A second drug substance al so include agents which are useful

in the treatnent of synptons associated with carciniod tunors, such
as cas Cci madrdthas sasdcaihe rebent infediod progidecypr ohept adi ne), carci noi d
associ at ed wheezing (e.g. bronchodilators), carcinoid associated
heart failure (e.g. diuretics, serotonine inhibitors).

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

30 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-ynyloxy-32 (S or R) -dihydro-rapamycin, and/or



251 n anot her aspect the present invention provides 3. Any nethod,
conbi nation, pharmaceutical conbination, pharnmaceutical conposition

use as d.under 1.1 to 1.9 and 2.1 to 2.13 ab an
nWCR |nh|b$?%?&@%$§élected fromrapanmycin or a rapany0|ﬁ¥§5¥$vép‘@%
such as 30rapanycin, and/or 40-0-(2-hydroxyethyl)-rapanycin (al so

known as everolinus), and/or 32-deoxor aparryci n and/ or
16- pent - 2- ynyl oxy- 32- deoxor apanyci n, and/ or pent - 2-ynyl oxy-32 (S

or Ry - di vflgn EQP@{%Q{//@%@?@% Qﬁﬁd%ﬁ?%%@ﬁéﬁ%?@ﬁﬂaﬁfﬁ% ABRPSE -

16-pent-2-'y
(2- hydr oxyetthia- f)ydr@ma-rywdrpxyarﬁ@lwg -240ethyIZopa @ik iarrmyCiny@lp@kiawn as
met hyl) - 2- g hyd) pyng;g@noat e] -rapanycin (al so known as CCl 779) and/ or
40- epi - (tetrazoly )- rapanycin (al so known as ABT578), and/or 5the

so-cal | ed ri¥pi-685azoly!)- Pamycip{aq wed asiBAg9Bo2ader  W0114387 and
WI0364383, {hP2384IRd rAf2i64,g. AP3ARBIESeORh DERB441, \e001143823hd 3, and/ or

conpounds di t me, TAFA- 93 [ or ds

i sel osed UNOOTRG: READ S ATy ae Artag!S or APES .o SFRRYS Saror
4050 (2- hyd:rompxbemdsyduécidsaﬁaﬁveritma fdres BARA-@Bsanditesi gnat ed as "conpound
A'). 10 I n t the nt invention provides any

nmet hod, SPT%nJ‘ch%SS rieédlgq '&%[F E'8ﬁBV§1at| on, pharmaceuti cal
conposi t i on?, g.C10-Og2-hadoxyethyd-atmethyeimdbereih. aﬁsctdaasibn@teamd "@pauod 2113
abOVﬁ%fOF treati ng neuroendocrine tunors. 151 n another preferred

aspect the present invention provides any nmethod, conbination,
phar macelntd welered atpashtheanssephinyantior aovidas amompfbgﬁ tdogwinagen.use as

' ggtfﬁgfﬁwa‘ﬂrﬂgm%unéal%anngmo% dnacdutic® BmpasiBRO¥RudSs ihdiBAkd Dfter 1.1 to
1.9 and 2.1 to 2.13 abeve for treating neuroendocrine tumors.

15 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 carcincid tumors.

in another preferred aspect the present invention any method, combination, pharmaceutical
20  combination, pharmaceutical composition, or use as indicated under 1.1 to 1.9 and 2.1 to

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
25 L a steroid; e.g. prednisone.

ii. an adenosine-kinase-inhibitor; which targets, decreases or inhibits nucleobase,
nucleoside, nucleotide 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-ribofuranosyl-(9Cl).

ii.  an adjuvant; which enhances the 5-FU-TS bond as well as a compound which targets,

30 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 ina

decrease in 17-hydroxycorticosteroids, such as mitotane.



In anot her preferred aspect the present invention any mnethod,
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chl of&bliti 13N %@R{qg@ﬁﬁ%’éE‘h‘&ﬁ?fd@h'cﬁg%%ert%é%’% GRS SA%e PFBP%%"SP §55Fhe,
e.g. | In t_hg blosdwestels, dxy diithaeisdesthibhine beppedtand-pisbaf,2),

t enpzol om de

TEI\/DDAR t 1 ]
Al L r ot am ne. MBSO RIS B M IR, RELe e B, Bonsenase
(BCNLI or d tyatbekjgensde; epd Bpoispmerass tar a.ﬂm:stmdwectly@ymlem&’dspﬁfaﬁﬁ%@ andn

? ’ aggﬁa[‘;fg%‘ﬁg%e,qeﬁgmeggge {;pﬁggﬁd?wa@%gfnh_@ 8»52%&!8%1%%3 2585 under the
angi 8genesi sdécatetipenasticic agid, cmprtoé(agéﬁs‘is eRcT-mgthesy-6M(2RHAR) t;q mgthylﬁe(&

production of,, mgy\é(%ggﬂg g?a?@ﬁasoxaglpu% 2. %@étﬁ‘ylltéﬁé}e(tz.&_ 4@@@89}0'(5@)

am nopept i dase- hage "I nfl @mmat ory protein-
(M P- 1al pha) shikgoirs whitis @ia;q oW %o&@rg@m&%eneéwﬁo%éﬁwﬁraébz Rt
t OpOi SONEr aSKydrd}y- Mbﬂ?@l 3. Béhté I laeit @éﬂ@&tswﬁlgﬂis Mkno@ﬂ@% KRAgbic acid, 2-

col | agen synthesis, g. Includin uma W gpl nown as
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25 bengamide or a derivative thereof, thalidomide, TNP-470,

viii. 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 formulated, e.g., as disclosed in
US4636505.

30 ix. 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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xiv. a Bruton's Tyrosine Kinase (BTK) inhibitor; which targets, decreases or inhibits human
and murine B cell development; such as terreic acid.

xv. a calcineurin inhibitor; which targets, decreases or inhibits the T cell activation
pathway, such as cypermethrin, which is also known as cyclopropanecarboxylic acid,

30 3-(2,2-dichloroethenyl)-2,2-dimethyl-, cyano(3-phenoxyphenyl)methyl ester (9C1);

deliamethrin, which is also known as cyclopropanecarboxylic aci, 3-(2,2-
dibromoethenyl)-2,2-dimethyl-(S)-cyano(3-phenoxyphenyl)methy! ester, (1R,3R)-(8Cl);
fenvalerate, which is also known as benzeneacetic acid, 4-chloro-a-(1-methylethyl)-
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8 L0 2 PSP egrapfgsopren
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9Cl). xvii. a CD45 tyrosine _phosghat ase inhibitor; which targets,
decr Eases orZ PRIHBIYSgRENBlEhor yl ating regul atory pTyr residues on
Src-fam Ja%(. P& fgfiﬁlkﬁha%wrfhﬂiitlﬂ@wﬁlcﬁaﬁgéts, adtreReabdshibit dveeexbreaabmentheof a
variety of inflammtor aQ% L, munpe gisord rs; .such %gs hapi.G .
aci o, Ro- (4-BHGRERISTERSY Heti LB AAGRYPTRYUPNg TRy BB P 2 it nese
CDC25 phosphiahiase arsn0HKi bod/pr BHK2h t argets, decreases or inhibits
over expr gsse glh E ﬁ | R ﬂﬁ,@z KhBRB G HoBtisU SR Ss
such as %?4_%%@{6 ‘§§§ %ﬁﬂgﬁ%&@@dg%g@??@ y@?oyet E?ﬁs toﬁtl o] -(9C1).
Xi X. 2@ CHK kdaidzsn, ivhieh i aler knowini astH- dbgeropyraddeangadeydiery-prifri bit s
over expr essi Qi aloldi K MOkt EnLI DSy brBEl £, Such as
debronnhynen@@f |§ing)%$%¥ ets g& a CHK k#ﬂ%se_inhibitor are CHK1
and/ or CHK2. 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-
chiorobenzoyl)-5-methoxy-2-methyl-N-(2-phenylethyl)-(9Cl); 5-alkyl substituted 2-

25 arylaminophenylacetic acid and derivatives, e.9. celecoxib (CELEBREX®), rofecoxib
(VIOXX®), etoricoxib, valdecoxib; or a 5-alkyl-2-arylaminophenylacetic acid, e.g., 5-
methyl-2-(2'-chloro-6'-fluoroanilino)phenyl acetic acid, lumiracoxib; and celecoxib.

xxii. 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-

30 hydroxybenzylidene)-5-iodo-1,3-dihydroindol-2-one; and benzamide, 3-
(dimethylamina)-N-[3-[(4-hydroxybenzoyl)amino]-4-methylphenyl]-(8Cl). 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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xxix. 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.g9. EGF receptor, ErbB2, ErbB3 and ErbB4
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to be involved in the regulation of a diverse array of cellular functions, including protein
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30 Jun N-terminal kinase; such as pyrazoleanthrone and/or epigallocatechin 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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30 xlii: a matrix metalloproteinase 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-9 that are involved in
promoting 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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especially inhibiting the ¢-Kit receptor. Examples of targets of a PDGFR tyrosine
kinase inhibitor includes, but are not limited to PDGFR, FLT3 and/or ¢-KIT; such as
tyrphostin AG 1296; tyrphostin 9; 1,3-butadiene-1,1,3-tricarbonitrile,2-amino-4-(1H-
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25 | 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®.

30 a protein phosphatase inhibitor, including a PP1 and PP2 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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to a compound which targets, decreases or inhibits the delta isozymes of PKC. The
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20071957457 PCaisERIGE1<088666t. The extraceliular end of this segment contains a high affinity
ligand-binding domain, while the cytoptasmic end comprises the catalytic core and the
regulatory sequences. Examples of targets of a tyrosine 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 fimited 1o, TNFalpha,

30 NO, PGE2, IRAK, iINOS, ICAM-1, and/or E-selectin. Examples of a tyrosine kinase

inhibitor include, but are not limited to, tyrphostin AG 1286; tyrphostin Ag 1288,
tyrphostin Ag 1285; 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 well as in the nucleus.
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lviii. a RNA polymerase || elongation inhibitor; which targets, decreases or inhibits insulin-
stimulated nuclear and cytosolic p70S6 kinase in CHO cells; targets, decreases or
inhibits RNA polymerase |l transcription, which may be dependent on casein kinase II;
and targets, decreases or inhibits germinal vesicle breakdown in bovine oocytes; such

30 as 5,6-dichloro-1-beta-D-ribofuranosylbenzimidazole.

jvix. a serinefthreonine 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
serinef/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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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 (Fit-1), VEGFR-2 {FIk-1,
KDR), and VEGFR-3 (Flt-4)] play a paramount and indispensable role in regulating the

30 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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20 ibandronic, risedronic and zoledronic acid.
Ixvi. a heparanase inhibitor which prevents heparan sulphate degradation, e. g. Pi-88,
Ixvil. a biological response modifier, preferably alymphokine or interferons, e. g. interferon
alpha,
Ixviii. a telomerase inhibitor, e. g. telomestatin,
25  Ixix. mediators, such as inhibitors of catechol-O-methyltransferase, e.g. entacapone,
Ixx: ispinesib, permetrexed (Alimta®), sunitinib (SU11248), diethylstilbestrol (DES),
BMS224818 (LEAZ9Y),
Ixxi somatostatin or a somatostatin analogue, such as octreotide (Sandostatin® or
Sandostatin LAR®).
30 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



WO 2007/ 057457PCT/ EP20061068656 - 32 - radi ot herapy. Edocrine tunor
treatment with an nifOR i nhibitor, optionally in conbination with an

ant i cancerwiydgrosagy be a second line treatnment, e.qg. fptt/erdotgosssse
treatment with another anticancer drug. 5A preferred anti cancer drug

as a second drug substance in endocri Tunor treatnent e.g. includes
5-fluorouracil, dacarbazine, streptozotocin, a receptor tyrosine

ki nase inhibitor that has a spectrumof activity that includes PDGFR,
Ckit, arfidireapyECRodipedpharticagngnt wBah bPAR ingitdon, hptidoaiin soReivetitror

Antagoni ghs, ﬁt?c'én@e’sr dﬂr%ﬂag%aa”éemﬁd ARt r{wéﬂtoé PG aagr@ammwah

interferon al pha oF so tatin or a sonatostatin andl ogue, such as
100ctreoam@eeraﬁtlwl“@emjug a second drug substance is somatostatin or a
somat ost ati n anal ogue, such as octreotide, sold under the trade nane
Sandostatin(r) or Sandostatin LARO 15Anti-i nfl ammat or%/ and/ or
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I mmuno- SSUDH@SI g’rawﬂf i@@ﬁ‘roﬁ'le%eceﬁtogﬁrnbéﬁa'mﬁ8JsucASNB%sllsoﬂﬁmt filgrastim or
corticost ero at hi oprene.

i zor b RESros SR FRRa s tororoRah < R G SRR S at e
nof ett®| ; cetrebfideleoxysper gual i ne or an i mrunosuppr essi ve honol ogue,
anal ogue or derivative thereof; - nediators, e.g. inhibitors, of
bcr-abl tyrosine kinase activi ty - nmediators, e.g. inhibitors, of
c-kit reCegitrablyryseosichdrul suzdancads sonatgstatpsor arrodiatastatis ;analogue, such as

| N £ Ohedile RGP BFRRN At i8S ABY RMAR 0. G eevec

(irnatini Inhibitors MAP ki nase
activity, - nediators, e.qg. |nh| bitors, of VEGF receptor tyrosine

ki nags a@:hhWIEMmatoMI@trrﬁﬁwﬁnorﬁocﬂﬂatdr@Br'u@‘sWﬁfcﬁaré}irorﬂ(@ woddetl tny, e. g
as di sclosed in W0238561 or W03828
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e. g. N bahadtbon3ed: @ilbyglr oxy- benzyl i dene-

- mediators, e.g. inhibitors, of calcineurin, e.g. cyclosporin A, FK 506;
- ascomycins having immuno-suppressive properties, e.g. ABT-281, ASM981;
20 - 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;
25 - mediators, e.g. inhibitors, of PDGF receptor tyrosine kinase activity, e.g. Gleevec (imatinib);
- mediators, e.g. inhibitors, of p38 MAP kinase activity,
- mediators, e.g. inhibitors, of VEGF receptor tyrosine kinase activity,
- mediators, e.g. inhibitors, of PKC activity, e.g. as disclosed in WO0238561 or W0O03828589,
e.g. the compound of Example 56 or 70,

30 - mediators, e.g. inhibitors, of JAK3 kinase activity, e.g. N-benzy!-3,4-dihydroxy-benzylidene-
cyanoacetamide «-cyano-(3,4-dihydroxy)-IN-benzylcinnamamide (Tyrphostin AG 490,
prodigiosin 25-C (PNU156804), [4-(4-hydroxyphenyl)-amino-8,7-dimethoxyquinazoline]
(WHI-P131), [4-(3'-bromo-4'-hydroxylphenyl)-amino-8,7-dimethoxyquinazoline] (WHI-
P154), [4-(3',5'-dibromo-4'-hydroxylphenyl}-amino-8,7-dimethoxyquinazoline] WHI-PS7,



cyanoacet am de a-cyano- (3, 4-di hydr oxy) 1N- benzyl ci nnamam de
(Tyrphostin AG 490), prodigiosin 25-C (PNU156804),
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(WHI P154) , -33-

[ 4- (31, 51-di bronp-42- hydr oxyl pheny1l) - am no- 6, 7- di et hoxyqui nazol i ne]
VH - P97, WD 2007/ 057457PCTI EP2006/ 068656 - 33 - KRX-211, .
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t her éof ,- reediptor2. agi ageniBisior (Wadutstery PHR VP FREARIPE AaliYYY 2.9. FTY720 optionally
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i nmmunosuppr essi ve nonocl orl%lsaﬂnti bodi es, e.g., nonocl onal anti bodies
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to | eukoRENFEERA NS pecePiR Bl ys/ BAFF receptor, MHC, 002, 003, C04,
CD7, 1¢CD8, imGiRbsuppes2Sive GiahbciotH 4btiboGEE 2.0 CHEBocl QB8 antibodigs o leukorpte
receptor, 1L-17 recgptpl ¢l L- r p | i : er
| munonod PSPy SoRBBLRRS iePhr HAELEBRba 00y, BB8TEp2s, CPie:
havi ng atCh&a<D4b56DpraD%s COBOL stk Hel 2 meeptoulliad 7 ereraion eRS CrERE' 8F
a mut ant tiwhi?ri a%f 5. € 0. an at least extracellular portion of CTLA4 or
a nutant ther of':j joined to a non-CTLA4 protein sequence, e.d.. CTL|A4I g
(for ex.-obeiigmnetodlatysREPOYNdss €4 ATRCAMPINARLhiIRERg malegule t‘%‘i&"ﬁa‘?’; east
- megh at O Sor1i6n 8f thk BRI REHMrSicRTairpsHTERIAARr BRhRSA tigeraert & vi 4ri &tdease. g.
LFA-1 antagonists, |CAM1 20or -3 antgaon Sts VCAI\ﬁ‘éEESI‘E'%?i sts or
VLA- 4 ant @@Aeisias porion gt Brast &, 2 Buignt GReaH8RPd {42 Be iy, -
medi at or Sgecfiefee, ERNCTLANE Sior 6% dbbiGnated AVCCYE8629)r amutagtdhéredl| abe
(5- ASA) agents_ such as sul fasal azi ne, Azul fidine(r), AsacolO,
Di pent un0tEA29Y; ~ pentasa0, Rowasa(r), Canna(r), ColazalO, e.g. drugs
cont ai ni NgeAREA, &Y. Iibitersef 20mEsnl mdends activitiesisi g AFAdnantkadnistie faiYi;

20 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
25 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);
30 - phospordiesterase, e.g. mediators, such as inhibitors of PDEA4B activity,
- mediators, e.g. inhibitors, of caspase activity,
- mediators, e.g. agonists, of the G protein coupled receptor GPBART1,

- mediators, e.g. inhibitors, of ceramide kinase activity,



- mediators, e.g. inhibitors, of TNF-al pha activity, e.g. including
anti bodi es which bind to TNF-al pha, e.g. infliximb (Rem cadee),

t hal i dom dgo 2b@matssgdom de, - nitric oxide rel easi ng noreEvERIBDES656
anti-inlamuatory drugs (NSAIDs), e.g. _including COX-inhibiting

NO- donati ng drugs (CLNOD); 30- phospo%ll esterase, e.g. nediators,
such as inhibitors of PDE4B activity, - nediators, e.g. inhibitors,
of caspase activity, - nediators, e.g. agonists, of the G protein
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22? |SE|h 8![ :ag‘ga&'dg‘zﬁ?m o Eéﬁu,% Féﬁgﬁgp&ﬂﬁ@rﬁﬁ@%&hﬁ%iaﬁ%ﬁ@a sulfonamides,
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met roni dazo qui nol 6nes such as ci fl oxacin; ﬁ]gs r%fgegac' n;
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101 ar0 vudameuding|reifinavi, ritonaiit, saguimavir, staqminneavalaqycbtnawalgarrr@qlowr

val acycl valganC|cIOV|r zi dovudi ne. Anti-inflammatory drugs
whi ch aréz%}gﬁ ‘to be useful in conmbination with an mlOR i nhi bitor,
e g prone to be useful according to the present invention, include

non:steroid ant| an
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' bup{ Of eg'ntnr{ﬂgﬁl%ri&%g entgﬁﬁémbgfﬁl@h agbfdﬂl%rn%fé%ﬂi déﬂﬁﬂfv@ged’hmmeﬁir@mfnom n,
pi r profen rano rof'en, tiaprofeni fa rofen)

acetic awaaépiei)a@qdpw a@I Sﬁﬁ@tf%&r‘ﬁu‘ceacféﬁ%‘irﬁép nfﬂjpéﬂ?%q ¥ Fé’r‘?é
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t2 8{ lr:»,ra? T ﬁ&?p%) abﬁépg)&]@arﬁp ac&cﬂg1 g%oxapro z)e( ! Qc%?b agid dleH\ga%SéS (ir!d(ameﬁﬁ&n
acemetacin, alclofenac, clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac,

20 furofenac, ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin, and
zomepirac), fenamic acid derivatives (flufenamic acid, meclofenamic acid, mefenamic acid,
niflumic acid and tolfenamic acid), biphenylcarboxylic acid derivatives (diflunisal and
flufenisal), oxicams (isoxicam, piroxicam, sudoxicam and tenoxican), salicylates (acetyl
salicylic acid, sulfasalazine) and the pyrazolones (apazone, bezpiperylon, feprazone,

25  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,

30 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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conpound \HE e Q%6 ﬂ\tgred?ents%r Mk VRIr@Sr, bithatiesagand apdthenoraphst, are
whi ch are di sclosed therein. The conpounds used as 20active

i ngr édi eReldne ifeptrel ip8idieAkt i ons of the invention may be prepared and
adm ni st grgéir@sure 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.g., Patents International, e.g., IMS World Publications, or the
publications mentioned above and below. The corresponding content thereof is hereby

30 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 well as in clinic, for example in accordance

with the methods hereinafter described.



described in the cited docunents or in the product description,
respectively. Also within the scope of this invention is the
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I nt er estddfigedabdver @bl ih eo@mbine#pragth sontagtatin ocaﬁbrmaaahlmanamwa anot her
cher% her apeuti c agent, e.g. such as defined above, e.g. in
conbination with somastatin or a somastatin analogue. 20 B. In vitro
assay B. In vitro assay

The phosphorytation status of downstream markers S8 (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. W0O2005064343.

25  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
1973:137:637-644,

C. In vitro studies

30 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.
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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
25  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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6. Use of 40-O-(2-hydroxyethyl)-rapamycin for the manufacture of a medicament for inhibiting

growth of pancreatic endocrine tumors.

7. Use of 40-O-(2-hydroxyethyl)-rapamycin for the manufacture of a medicament for inducing

pancreatic endocrine tumor regression.

8. Use of 40-O-(2-hydroxyethyl)-rapamyein for the manufacture of a medicament for the treatment

of pancreatic endocrine tumor invasiveness or symptoms associated with such tumor growth.

9. Use of 40-O-(2-hydroxyethyl)-rapamycin for the manufacture of a medicament for preventing
metastatic spread of pancreatic endocrine tumors or for preventing or inhibiting growth of

micrometastasis.



