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2507 dArRAltlNY Y& 1GHE C1d78 YRd U.S. Patent 5,100,899]. R. Marte! 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-fike antibodies.

30 Rapamycin is also useful in preventing or treating systemic lupus
erythematosus [U.S. Patent 5,078,999], pulmonary inflammation [U.S. Patent
5,080,899}, insulin dependent diabetes mellitus [U.S. Patent 5,321,009], skin
disorders, such as psoriasis [U.S. Patent 5,286,730], bowel disorders [U.S. Patent
5,286,731)], smooth muscle cell proliferation and intimal thickening following vascular
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erythematosus [U. S. Patent 5,078,9991, pul nonary
inflammation [U. S. Patent 5,080,899], insulin
dependent diabetes nellitus [U S. Patent 5,321, 009],
skin disorders, such as psoriasis [U S. Patent
5,286, 730], bowel disorders [U S. Patent 5,286, 731],
snmooth muscle cell proliferation and inti nmal

t hi ckening foll owi ng vascular | | N~tlAA ~| ~~~ *G00002*
injury [U S, Patents 5,288,711 and 5, 516, 781], adult
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RapREYG 0. §?’a%§i @496/\832]1 and anemia [U.S. Patent 5,561,138].
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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-779.



sensitive to CCl-779. The conpound arrested cells in
the Gl phase of the cell cycle. 25 In vivo studies in
nude nmice have denpnstrated that CCl-779 has activity
agai nst human tunor xenografts of diverse histol ogical
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nodel in nude mice. Gowth factor

(pl atel et-derived)-induced stinulation of a human

gl Lohl [ L Q. vitro was markedl
subgggﬁéﬂggﬁ%tﬁ[s%fﬁ@ grow h of 30 sevgral human

pancr eaThis invemtion provives tieeeusei of eoabinatidns ofign T Roihhibites and an

e e i MO,
&@I teg&\& EI&%ting ége%%‘éq %qmtg)blé(ﬁ(lj\l coﬂ#bﬁ%ﬂé(@%hemothera y. In
ThPEYRe fere ﬁorﬁP*Wioa%éret%éfuu@eth%ﬁre%tawm ‘?fé?'?%ﬁ%“cérﬁ sglf tissue
5 mTER\def] horbast aanesi dnéufoendddring eombast the I&hdﬁ)deaﬁdahgar&glennenne

%H‘ r},%gg ! ﬁailegk gacﬁgjgnj f’f'c%rﬁ Nofs E%'EREJE f F)ﬁanck{]ﬁ)rostate cancer,

cUIar ons are us
tr@%ﬂqfﬁaﬂ’ﬁl? @ncereivmph@rahc@slan@m.t smalk eqlleluBd €anreprovarian cancer,

br egieh cERRE eésopﬁ‘éb\ébpéﬁﬂ@é}c lgh&ifc tHRBR, 18fkeiE cbidi@tal cancer, and
cervi cal cancer

O b e Cancdl TS RISy SR 200 ASEKe ot ap mTOR
10 c aimbibitor arrniaamaﬂabmﬂasmaalrkelanng dgenmpfoowee asrehtmeopiastic sombihation

cely Mn& gﬁﬂpﬁﬁ.ch RUAERR SRS the mﬁ;—@JrfM@Ps%e antineoplastic

esog agea cancer, astrlc cancer
coPlsyiaingAgeptarbeth arg piged in ﬁw*&mp%ﬁ#'?%@%c%%ﬁge%m s

i nvention al so provi des conbi nati ons of an nTOR 10
i nhi bi t ranather aspeetn therreeplicrsirovides| thy Liset of kgmbigations boan mTOR

15 US F\h%ﬁoraéﬂd déh%h@o%!ésﬁc & Inp %Tgbﬁtrin t&%ﬁﬂ%ﬁ'&ﬁﬁ 8PY mebiRBament for

tor or, the
anfheﬁ&far'a@tq @ ”%ﬂpl??'F‘at’Pﬁg “55%’rﬁSp8Ft Bt pvegfien UQ‘@EP% %Pmducﬁ
s ubdrhgrisirpeart mTOR iyhibifor @and iav entiopipetc alkylatiag atérdras a combined

as Br%%&raﬂl%ﬁ%rj El}‘r%ﬂ%ﬂe‘aﬂ pray %rtéé‘auél'ﬁﬁl %e %P‘Eﬂy Balth@RS of a

tor  an an anti neo
al R§ARASTTh N oy ReminAl. t He ﬁr@waﬁa&h%@saqct.ath?ewwﬁﬁrﬂrowdes a

20f gbhérhﬁcédtﬁﬂt @meoﬂfonac@ﬁﬁrﬁﬂlra%sTEn IrﬁrrcaRfinhbtw a@Smtgqeoplastlc
the, l.nventi o ro es a oduct r|S|ng an mr
i nAFYFYSa ggﬂga"gr? %}?W%ngtba ?chptgplﬁf A ng agent as a
combi ned preparation for simultaneous, separate or
sequent AaHsassB apFprdanee with KisiaYRntien. the tepra BipRakasnt| meaps treating
magidmmalhading binkbpléstc tilsediseaypeéViding ¥ inavimal dndsffective amount

o5 P! %g&ﬁbi tfon #hR rﬂﬂ;ﬁﬁﬁhfgg&{ aggfal'ﬁga%h tl{ﬁ%ﬂhg ﬁ%t%{h the
anauraoimaf mtbéimmq;awth;pfata%éﬁprawe '%&P‘FH Byammah qfadicption, of the

ac aedpIkaNg, @r pailidlioh bf the imavi@ndli on, the term "treatnent"”
means treating

As used in accordance with this invention, the term "providing," with respect to
30 providing the combination, means either directly administering the combihation, 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-
35 rapamycin associated protein [FRAP]. Inhibition of mTOR's kinase activity inhibits a
variety of signal transduction pathways, including cytokine-stimulated cell proliferation,
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a mamal having a neopl astic di sease by providing said
mamal an effective anobunt 25 of a conbination of an
NMTOR i nhi bitor and an antineopl astic al kyl ati ng agent
with the purpose of inhibiting growh 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
30 providing the conbination, neans either directly
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25 Materials:

NuPAGE LDS Sample Buffer (Novex Cat # NPG007)
NuPAGE Sample Reducing Agent (Novex Cat # NP0004)
NuPAGE 4-12% Bis-Tris Gel (Novex Cat # NP0321)
NuPAGE MOPS SDS Running Buffer (Novex Cat # NP0001)

30 Nitrocellulose (Novex Cat # LC2001)
NuPAGE Transfer Buffer {Novex Cat # NP0006)
Hyperfilm ECL (Amersham Cat # RPN3114H)

ECL Western Blotting Detection Reagent  (Amersham Cat # RPN2134)

35 Pfimary antibody:  Phospho-p70 S6 Kinase (Thr389)  (Celi Signaling Cat #9205)
Secondary antibody: Goat anti-rabbit lgG-HRP conjugate (Santa Cruz Cat #sc-2004)
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bl ocks phosphoryl ati on of serine 389 as evidenced by
Western blot and as such 20 constitutes a good assay
for nTOR inhibition. Thus whole cell |ysates from
cells stinmulated by a growh factor (eg. I1GF1) in
culture in the presence of an nfOR inhibitor should
fail to show a band on an acryl am de gel capabl e of
being | abeled with an antibody specific for serine
389 of p70s6K. 25 Materials: NuPAGE LDS Sanpl e Buffer
NuPAGE Sanpl e Reduci ng Agent NuPAGE 4-12%Bis-Tris
NHPAGE MOPS SDS Running Buffer 30 Nitrocellul ose

Mﬁ%i ns ff Hyperfil m ECL ECL Western
Bl 6t iR %lﬂ"e"ﬁ’egﬁy ﬁ%ﬁgent (Novex Cat # NPO007)
( Nov eGell Gines #veaxPaoM) in pmwa@tmwiwwwmemm& 1G5 fetal

5% NPQRGAS sefuPPXRK éFﬁBiIIlr#trép iort stOHEH QBlls were

10

15

20

25

30

St @H%H%?WE*'Q?%§$%ft S IE’nYFan%" 147 S50 iy were
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cell susgave conpl etely attached, they were
The test procedure can also be run by incubating the cells in growth medium
overnight after they have completely attached. The results under both sets of
conditions should be the same for an mTOR inhibitor.

B. Waestern Blot Analysis
1) 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 bufférs.

2) Transfer the gel to a nitrocellulose membrane with NUPAGE transfer buffer.
The membrane are blocked for 1 hour with blocking buffer (Tris buffered
saline with 0.1%-Tween and 5% nonfat-milk). Rinse membranes 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 biocking 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 eprsed to
chemiluminescence films.



either serumstarved. Treatnment with niTOR inhibitors
ranged from2 to 16 hours. After drug treatnent, the
cells were rinsed once with PBS (phosphate buffered
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chem | um nescence fil n#. used i Cordance with
this invention, thg_tetm "g rapanycin” defipes a

cl ass of i mmunos Ssi"@e conpoundgle@®hi ch¢cont ai n t he
basi c rapamycin us (shown bel ow). THe rapanycins
of this invention Qde qmmounds whi be

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.
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5 chemically or biologically nodified as derivatives

of the rapanycin nucleus, while still retaining
i mmunosuppressi ve properties. Accordingly, the term"a
rapanycin” includes esters, ethers, oxines,

hydrazones, and hydroxyl am nes of rapamycin, as well
as rapanycins in which functional groups on the
rapamyci n nucl eus have been nodified, for exanple

t hr ough reductlon or oxi dation. The term "a rapanycin”
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(U. ghd didr&Ble discRéd inlRe patBhtsfeesbarel ers (U. S. Patent
10 5, 385,908); heterocyclic esters (U S. Patent

5,385,909); gemdisubstituted esters (U S. Patent _
5, 385, gmyferradn wdmes, k apdrezonest eind  bysireyldmdnesntof rapamycin are

28, 3&?0&%%%_ U.SP PRRIRROS Y7 £@aP8ARs, 8363%t@'3%6ﬁ Lén% 5 %ﬂ?’t which are

A o B oS i o e i o sen an

car harmxilamies ers disclosed in the above listed patents. The preparation of 42-
' oxorapamycin is disclosed in 5,023,263, which is hereby incorporated by reference.

30 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
5,665,772]. '



(U.S. Patent 5,463,048); carbamate esters (U. S. Patent
5,480,988); carbamate esters 15 (U. S. Patent
5,480,989); carbamate esters (U. S. Patent 5,489, 680);
hi ndered N-oxide esters (U S. Patent 5,491, 231);
biotin esters (U.S. Patent 5,504,091); O al kyl ethers
(U.S. Patent 5,665,772); and PEG esters of rapanycin
(U S. Patent 5,780,462). The preparation of these
esters and ethers are disclosed in the patents |isted
above. 20 Preferred 27-esters and ethers of rapanycin

are. dl BhkA spglicable Lbrﬁrmﬁ’@bhmﬁly a&e@é@le@%@s oWhIeQ’EpérﬁyCIn can be

I ncor or at e ar at |

here (g by I LENGe Ee OrSR ;
¢ hiTRR LBE bR HREPRERLE 2PES AP Seretly SR, WEPRIP JAtts, iric
| i tartade, adwvlelc, Rmegfriey makbicomated, nmrdelixz omedis,, ptethalic, hydrochloric,

hyﬂ&o‘?&ft%rﬁ ?ﬂorfcap@%c' éf@ﬁg ﬁh%&‘ﬁtoﬂéednépﬂ\aténgsulfomc

Patent s
55 bggeTt o ehjepqdlonis é’@?‘Ph?fE'c'JfoﬁGr ape $iprly knewns aeeeptable
Theidp wapathetragamyain doReR® 0itals badly FHoRtO NSets ndythiso be formed

hy?&rﬂ@&ﬁ{ﬁ]gﬁtﬂsmﬁ %m ib%géso ﬁ é@ fkhl?m%lpaq\églts {]gr é%(gmple sodium,

d| Ebivews e ppﬁsgum 3lkalcs@ eamu oatal galtseﬁermnnlunb@alpoa&vlemmomum
bysdief @hiHiR 1-80casint éttSr‘rHE.fl‘JF|d)élh?faﬁt‘n‘f‘cfnﬁfﬁ?j sél%pt%maﬁﬁnﬂ/j? -6 carbon

| ncI ude r
10 e #ﬁ @g&ggrp@gx aW? ttrh';ﬂkylammomum salts contlammg 1-6 carbon atoms in

3 égahraﬂoyygrau;( fwheln theyrapdnincin) codtaimstasyiitale peidio moietaci d;
U. S. Patent 5 362 718], and 42- O (2 hydr oxy) et hyI

rapanycin Pat ent _ 5, 665 .7 \When appl i cabl e,
phar rrac'E'ﬁtH"’cfﬁ’F?‘i/théf:@% G @h@ﬁ‘l’rt‘§361‘" thR@niingsRizstic embinations
beof thsr imeehtibn dsn z0 rapamiycin,aat imoos @eafereed that She fanR inhibitor is

15 SX@FRfun, A6, or Db SN oGl famf 1 [ C,  tartaric,

succln fumaric ndellc mal i c,
phthalic, hydrochloric, hydrobronic, phosphorlc

nitric,Ass uésfcubecc hef8, h@@leml tvémIe@aluéta@tékaberrégﬁe@brttﬁt%cmTOR

angﬁéIl Or%tn 'J}Q}R'It g“E ﬁ %8(',] gcgn%lﬂnﬁ %Jéuns Mvention.

rapamycin cont ains a sui tabl e basic noiety. Salts may

20 gls S gl Eg'lhlfacﬁréﬂae%tldcnré? "eAL53 rié Qe%gedl ﬂp[l?ﬁ" rﬁa@erp %Sffét‘ém 8 UGhlch is

orh%%ttya{%%ﬁf%ﬁaw%w éﬁf‘?’ﬁ%éee Whep %nt)?ﬂg i aﬁt%as AHeRpIRASTS agent,
st {ssproftley | thatnipitialuin. infasiors desagesiwil hg betvieoaatibon0.1 and 100

' I
ahﬂgﬁz%he%kﬁéﬁr%%gqgﬁ% Egn&raﬁf} g??ag%gpb%ew @g y1 fl%?rgc % every 2-3
s avaeks) and dhetvean abdit Gat laod 1800 TBg/MA wlwlchdrajhls;elred on a once
25 9hvdRly mggb téb%msﬁpmpwwﬁ%aww&. htﬁ?@laepré@héia fputes of

nnlet Ils preferred tor use

Sfaﬂpt Mt'@d’ﬂ?faé{%'tqus belaPrefiied-

As used in accordance with this invention, the term "antineoplastic alkylating .

agent" means a substance which reacts with (or “alkylates”) many electron-rich atoms

30 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 bifunctid_nal and

react with an atom on each of the two strands of DNA to produce a “cross-link” that
covalently links the two strands of the DNA double helix. Unless repaired, this lesion

-8-



of this invention is a rapanycin, and nore preferred
that the nTOR inhibitor is 15 rapanycin, CCl-779, or
42- 0- (2- hydroxy) et hyl rapanycin. As described herein,
CCl -779 was evaluated as a representative nifOR
inhibitor in the mMlfOR inhibitor plus antinetabolite
conbi nations of this invention. 20 The preparation of
CCl-779 is described in U S. Patent 5,362,718, which
is hereby incorporated by reference. Wien CCl-779 is

oo 53, LR G4BT A Sl
O Jalkaatﬂnglmmsl\fgém fuine theargpagnitiot of the WA Zesigai yythel cslhgrd the
be t s ea %ycgfl %5 tl?aéq%%’l (ébflﬁﬁyora 3Ant1%§&lkyleﬁﬂ§' Agents In

en ad mn| st er ed

a &QO@FZENR}M § Faerdisg of p@@‘?'?ﬁé’ns Efitign. od. | P?Y'é%/gﬁold%“ma“ S,
5i NRASABRrESAL LifsnddtaVifhme & Winidse PhitidelpBidrEo0d .Sp.rassi)on,
\émcggr:jnélit@\ée %#lct%?ygaQﬁﬂ\r:%@r?S g%r%f ec{géﬁ? Clé%lflgé gcdonilng to their
" amtricige pr sesclive radirlyl iata swgerah@ngoﬂemlaﬁynglug@ nggﬁ{br@ustards
V\’tf“sﬁéh %g@ﬁﬁs‘éargﬁ rbyél@ﬁhoséﬁé?ﬂh@t ||ﬁ>%fa)mdmmy{e1ﬁ+a%ewt 98 - dhictdmbucil;
at ons In ce val en
B N KBS 7 U DITDAR © deCydeRRcttl and
10ac dibvorhodakitely ealkyeastliona®si subh D\ basifan;, ®frpgoureas, such as

aL'B}éEﬁ}EHoQtﬂ ran{;}u%aaréﬁﬁNﬂg‘ﬂfc%ﬂ%-Wbetﬁﬁgtr&%@@a (&), and

one st ers are hifuncti on{a ‘i)aﬁ
r e et eneClpBRNYATasREAMECR SN R RS AR P neflptvatives,
t 0 stEI'D dsl @gmarbaﬁih@sﬁacbrbakmet hat tenadiamiea biyd platikem tchmpounds.
Lr ands o 0 e
P sl s SRRyt oo ARG e
15¢ef fregitianyef guanmﬁeaqdeqq%amiet rysl@.festtﬁeforﬁbﬁdqagﬁytqf mofunctlonal and
al leyhrtibrig aa&ﬁ:ﬁat S(thascbﬂ v, fsterenkbre JP,eOTYyet PON Cifpldtiheand Its

DNA | |
to Atnﬁlggﬁqse én g:ﬁnce( (grllr\ﬂphas%ra&ncte otf g)%ngéwg}l%@%d'ti&e ed® deVlta VT,
Agédtetiman iSp Rogenbers SRy i kppipdodWilliamsaf i '&@Sofp'ﬁﬁé%%@@m

6k ' Csplatie] dafBeRiafh, pl&tinReSETdRpGuUnds, and
SAI?WE?]I f:{:igr;fzo'%%un@g}ﬂgn% e& s\;/:\}a Ki r?g&a Shl Ipadlgl phi a Zgolin 5

p. “@l’}@” t'HWé'BﬁPE'Q'F?‘%S al kyl ati ng agents are roughly

classified, according to their structure or reactive

noi ety, Th@?dﬂoﬁl S teprRbRER)E! fﬁém‘ﬁrﬁb‘bh ahtiHebpid&icndiky{8684 Bgents

nmust ar d sucﬁdas nmust ar gen, cycl ophospham de,
i f(9§¥hb$fﬂ“(f@t'°"hel phal an, and chl oranbucil; azidines and
epoxi deMeclsretHantse it bomhema!ly avdilabiy es an tﬁ;ectable (MUSTARGEN).

di anhydbgcgggh%%}glﬁ‘l%e qu %gmqbrt&r Q?Ddé{)aﬁéﬁléﬂ a@l Ky mjectable

sul f onat r osour eas,

h
bi dexsloshesebayn etV <R o NEPSARKyaNdC In ofal tablets
hl qeyerbhosSpharhikie 90 BYTDXABONU) , and

Ifosfamide is commercially available as an injectable (IFEX).
Melphalan is commercially available as an injectable (ALKERAN) and in oral,
30 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).

2

o
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met hyl cycl ohexyl chl or oet hyi nitrosourea (MCCNU ;
hydrazi ne and triazine derivatives, such as

procar bazi ne, dacarbazi ne, and tenpzolom d e; and

pl ati num conpounds. Pl ati num conpounds are pl ati num
contai ning agents that react preferentially at the N7
15 position of guanine and adenine residues to forma
vari ety. of nonofunctional and bifunctional ,adducts.
(Johnson SW Stevenson JP, O Dwyer PJ. Cisplatin and
Its Anal ogues. In Cancer Principles & Practice of

Oncol o ' .

AL K B . o 9820 o
Phitabigie( YM%RANOl 378.) These conpounds i ncl ude

ci spl at { smugtine kxsmu@)t " eommle@tauwmuéwe ﬁ@?ﬁl@ép‘#ﬁf&s (6BENURO

I I
opr eoofipanisyhe JRGRHT uE YRRt BiHE 3 Hh wﬁﬁf%??%ad implant
5agé®ltlADEb)‘ aridassani injeciatle (BICNMecl oret hamine i s
commer cp claasaﬂxé\as gamh%r@aﬁuyaoamaeue raMaSSLf: ﬁe o an

25 Cycl op I'S commer aval

i nj ect a-lb'?'éozod%@}@ Eﬁﬁ@%%‘yééﬂ“ap@é’b‘l’f?" an%ﬂPSCﬁWU%Q‘R or

NEOSAR) CRpRtin 5 endrhertialy)l &¥ailablé Q¥ GInOpBEISIEIE ¢ pking PLATINOL, or
ﬁﬂ A@st amde is coomercially available as an

| nJ Le FEX). Melphalan is commercially avail able

10as an i fpdoplati i commerRANpvaiable ap 20 inigctabledBARABHATI)-

(ALKERAN). Chooranbucil is commercially available In

or al | e L EUKERA| iote IS, .conmercial

vai | 2B teloURS P e ep b e e Barpe SUPe FpEtEsed dosages for
M trerantinepplastic alkylatingiagenty listediabbavbl e as an i nj ectabl e
(mtonycin or MJTAWCIN). 9 Busulfan is comercially

avai l abl e as an ipnjectable (BUSULFEX) and In oral

150 SP & RagRTBRRR) DbaL AR Ry S Ao il |y

av |d,.,y§.u e T OTalCappidsase ( CEEND) Reg,,\.,ghl IlUbI.I e fBeNU)'_
i S rel al o 'J\I'JI ] alnl r\ AS—ah i B+
! J b ac ‘ér 'e"g &ésé”m éBose orin
V20w

5 ( ui&ﬁﬁ@L) and as an| 1h &t abl e (| BN
i S [Cpsapbrsphaaldt y aval | pd9Hs8 mokgior al | dredpiied deses é\NPaTltdmﬂNEa-S days
Terozol om de i s conmef m-aingkg iavai ||&iyg-10dayer al

capsul es ( TEMODAR) . 3-5 mgfkg L.v. twice weekly
1-5 mg/kg oral daily _
Hosfamide 1.2 g/m2 i.v. daily for 5 consecutive days; repeated
every 3 weeks or after recovery from
hematologic toxicity.
Melphalan 6 mg orally daily for 2-3 weeks followed by 4 weeks
rest, then 2 mg daily maintenance dosage
10 mg orally dally for 7-10 days followed by 2 mg daily

maintenance after white blood cell count
has recovered.

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

16 mg/m2 L.v. single Infuslon over 15-20 mlnutes every
2 weeks for 4 doses, followed by a rest |
period, then admlnistered at 4 week
intervals for maintenance.

Chlorambucil 0.1-0.2 mg/kg orally | daily for 3-6 weeks
Thiotepa 0.3-0.4 mg/kg l.v. every 1-4 weeks
Mitomycin 20 mg/m? i.v. every 6-8 weeks
Busulfan 1.8 mg/m? orally daily
Lomustine : 130 mg/m2 orally every 6 weeks

-10 -



Cisplatin is commercially available as an injectable

(ci
is

splatin, PLATINOL, or PLATINOL-AQ. 10 Carboplatin
commercially available as an injectable

(PARAPLATIN). The following table briefly. sunmarizes
some of the recommended dosages for the

ant

i neopl astic al kylating agents |isted above. 15

Table 1. Recommended Dosages of Antineoplastic
Al kyl ati ng Agents DrugDosageRegi men Must ar genO. 4

ng/

doskuef 0.1 to 0.2 nhPR3PUay. CydIREBABSphani de40- 50

ny/
10-

Mel

mai

by
dai

week Procarbaie yy/ kg or al GAT F@’kqu%‘%@f ai gﬂ%iﬂér'%@lr@,;h:gh@ié"glkg untl
i.vjdaily for 5 consecuy kng&%ys rn%ggr@aggd every 3
weekKs__0Qf aff er J'Ieg_g\vle! lilaVaa i, ”u‘ r\ nﬂl re)

wee St
ora| I'§ T | y ;g‘?[l?élggdgg/l%/%z e wg‘n%%&%s gc@cléu Ny

o DRTRAR 0" 15 1yl k| ASTATAL: Ly Ty WEBcorge

kgeach course given as a singe dose or In divided

arhdstideN di Vi ded dO$RSoOMRR2 i, - Fbﬁarrylﬁ&dek@f 2-5 days

15 nmol ka——\ a\lar\: 7—10—davs—3

pFeioeadgidy oral | yd n$oyngfn6roragy3 ‘@ﬁ'ﬁ ally eP| (;Wg@/ Spger 428-day

2 Q0 ok

on-aKnea

LT Al UCTI VI 1

a rest period of at |east 14 days, t hen 0. 005 ng/ kg
ly mai ntenance. 16 ng/n2 |.V.single infusion over

12,20 TR RS Ao B e P o

nmai

thisemeantien inClifle CEMETR Plug cisplati GglFicg WSawcgwabwqpyam's?- CCl-

5- 6786 flScalbpRiiORAD 1974 pliBBkHIUL . V. every 1-4 weeks

10

15

20

25

The antineoplastic activity of the mTOR inhibitor plus antineoplastic alkylating
agent combinations were confirmed using CCI-779 as a representatve mTOR
inhibitor in in vifro and in vivo standard pharmacological test procedures using
combinations of CCI-779 plus cisplatin; CCI-779 plus cyclophosphamide; and CCI-779
plus BCNU as representative combinations of this invention. The following briefly
describes the procedures used and the results obtained.

Human rhabdomyosarcoma lines Rh30 and Rh1 and the human glioblastoma
line SJ-GBM2 were used for in vitro combination studies with CCI-779 and alkylating
agents. In vivo studies used a human neuroblastoma (NB1643) and human colon line
GCa3. _

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 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.
After seven days exposure to drug containing media, the nuclei were released by
treating the cells with a hypotonic solution followed by a detergent. The nuclei were
then counted with a Coulter Counter. The results of the experiments were graphed
and the 1Cs (drug concentration producing 50% inhibition of growth) for each drug

was determined by exirapolation. Because the IC50s varied slightly from experiment

-1 -



M tonycin20 ng/n2 i.v.every 6-8 weeks Busul fanl. 8

nmg/ 2 orallydaily Lonmustinel30 ng/nR orallyevery 6
weeks -10 DrugDosageRegi nen Carrnusti nel50-200 ng/ nR
i.v.every 6 weeks Procarbazine2-4 ng/kg orallydaily
for first week, then 4-6 ng/kg until maxi num response
is achieved 1-2 nyg/kg, oral | ymai nent ance

Tenozol om del50 ng/ n2 orallyonce daily for 5 days per
28 day treatnment cycle Cisplatin20 ng/nR2 i.v.daily for

oy Cﬁ%y é?’)@gﬁrggﬁtr %{/o v%%ﬁ]ﬂ% fr}?r?gﬁg%ed thé: (€36 or SUEH %ruéﬁ\ﬁ@@ Kised in the

VvV, once every
cy chnteraetien @ltud@a rﬁTf@Rpmnhpfbma&fnum ipteragien ﬁe‘msr—-‘%\éw drugs occurs

al kyhet ihg %la?eggr@&erﬁWblmtaﬁauen&h@fsobbxbwoﬂ dWiRiaEd shape. Therefore,

|
oy BRI A e Beatea s Gofientatont fb skt 1% was mped In a 1:1
£C1 rafd Qith eHeh 8L afhIeximBlcddNeoR! AR ekpiatir8tNyi hdd @biphdiin. This

mMTOR | nhi bitor plus antineoplastic al kyl ating ent
con@sw&dl onsineek & Cembmﬁ?lqmefuémgg lﬂ:@aﬂgmp%ﬂl’"%t plus three ICsp
represent ative WLEOR, i |
st andard op &0 St %{ac og? é Q{P l”%eét?'gr méeﬁsr&i}ccﬁ‘ Afg rddut in at

conlsdsiene gﬁ@bl@aptlog@r_epvg dw@n@pr@'}g aéltlpm vatuey Tjn?g 1Fﬂoapmatlon of
Cycﬁcog NOFRMAIESE: o BEIPH ahd g?acﬂl dﬁémmﬁf‘%rug was then used to

repr entative conbinations of this invention
16 oI d:amu]a’o@ bddltﬂ)ﬁty,y sydergism, bes ahtengmmeUmmmsBerse@uam formula:

%85( ?QH 34 negl 4 HaD cBn@ekf’iﬁQﬁHﬁQScﬁ”@(ﬂfﬁgltbﬁgé alone didn't

B#i1 'and t he human gl1oblastoma 15 line
SJ BBl evwar I€ thatenbtéhed anp of/thertaree G ofiibe Pber compaindstested alone,

%I tﬁg1 1/ o ﬁéﬂe%é%dqg e ?f 'thekrrICé’ féﬂcbeﬁr&ééﬂ 'tt%sappropnate

uman neur obl ast ona ( NB16 gN % ?I
' s oty frsts0 gl i ey i D8 STeR MES B AIHOTEDy
1®ach of Thaeresitsgbtaided inttios @st/rtroEtaﬂdardqihlarmacbbglcﬂhaﬂ procedure

1%‘%9/%%%\; 18}}%@9 oag%hn%t ?“89 rl‘taiﬁbﬁliﬂ‘? t51 Cz} r‘lﬂn%ﬁorplo?tc%ﬁ -779 plus
r es‘ﬁ%‘&qt'ﬂ\ﬂﬁsysynﬁ(ﬂls@r the sombigationivee geater dhanydditiye butid, gat reach

Werigvels of being mathematically synergystic against the Rh1 tumor cell line, and was

additive against the SJ-G2 tumor cell line. A combination of CCI-779 plus BCNU was

20 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 line, and

additive against the Rh1 cell line. The combination of CCI-779 plus melphanan was
additive against each of the cell lines.

25 Female CBA/CaJ mice (Jackson Laboratories, Bar Harbor, ME), 4 weeks of
age, were immune-deprived by thymectomy, followed 3 weeks later by wholefbody
irradiation (1200 cGy) using a 137Cs source. Mice received 3 x 106 nucleated bone
marrow cells within 6-8 h of irradiation. Tumor pieces of appfoximately 3 mm?3 were
implanted in the space of the dorsal lateral flanks of the mice to initiate tumor-growth.

30 Tumor-bearing mice were randomized into groups of seven prior to initiating therapy.
Mice bearing tumors each received drug when tumors were approximately 0.20-1 cm
in diameter. Tumor size was determined at 7-day intervals using digital Vernier
calipers interfaced with a computer. Tumor volumes were calculated assuming tumors
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added in either 10%BS+RPM 1640 for Rh30 and Rhl or
15%-BS+DMVE for SJ-&. After seven days exposure to
drug containing nedia, the nuclei were rel eased by
treating the cells with a hypotonic solution foll owed
by a detergent. The nuclei were then counted with a
Coul ter Counter. The results of the experinents were
graphed 25 and the 1 C50 (drug concentration producing
50% i nhi bition of growth) for each drug was

determ ned by extrapol ation. Be ause the hCSOs ? cel-
s| itghelsphércahusingbe iforete [(n8) x ¢ ]ér;bﬁgerqiﬁé Wgtame er.

V al 'H%SWH‘ gfvep LACKshRdub s 8 Q@_r%eélft(v@ aefs €br LEgweelsewitrs gk cycle

teraction stu B}
| nepszied BienoRt Sy 5 iR Cahzrd Bl Hn on days
pr s enf2 (Icyblén)lz‘ll .25, 48132 (ccld Pleandsédeh, d9i58 (eyclesd) afbapehedule of

[ oxi mate | C50

S orBe AIPLg oGl giefey e e Sy Mg BT B e Pt o

wi th each of three approxi mated |1 C50s of cisplatin,

BCNU, ang H@ér@?ﬁﬁﬂfﬁe ordays 11208 Bleverg 2il daysi fored dycles

conmbi nati ons of drugs in each experinent plus thr ee

I C50 concentrations for CCl-779 and the other 9

Thi s pr othecadmbirstien bfy CCEE(R Bed CYQ*PPQPSPhP@EiétW%%"a'”a ed using a

1(ﬁ.hw in2B Jsglrcoﬁgc(ﬁhfﬁ)% Qﬁé ﬁdoﬂt&gerﬁgraﬁft&? pvadetidre described

AD; At nce
001 abe78. achisae E’ﬁ%‘?‘i‘{’)’f% éP% selrdl 8@\)(3 %C?J@H%pha']?{?e (44
cal mghka) Qvaadddlditlvw ty\(hesywemtgﬂ\e;lnas @ub@mlmgbﬁpwgspﬁbﬁg plus

Berg dn atlch dptréum d
e e e e

produce an I C that matched any of the three ICs of the
1ot her copmednsh tesieedisabbtiese sindatdhphatmacoiagingl test ipsesgdures,

\gﬁ;)g?fﬁl;}ﬁ%jtégg 0{ ?{‘Sﬁﬁﬁddﬁ‘hlb ! Tus'agiarﬁﬁédplégﬁé Wlﬂbh@ent are useful

SN
e Bhwoplaats Bersy. A PRI SheshstoTirep I, fip disdtul in the

obt gLigfdnt Bf Féﬁ& baracwcbrﬁé Osoftt 5Ol sarcpiay breasi| aagieraheuroendocrine

rocedur en te -
Ito het ngwﬁqr@nce@flca(l:&fnc%g e?iﬁe %%g?i\[a?mew EBHcet, giiina, non
26y nemgl bl Gng! a0 RISIAE FENRETCEENGREIR BCEh MTRGHP, mplEnoma,
but_ digl c{éﬁ’tlur(gemert |ot$¥1¢dn5c&fceb€tlolw m&é\'&ﬁ&tphagédl)cancer gastric
synergysti c agai ns r S
aﬁdpgr%é !;glgqer%lgt cpiprecal _caicqn, r?BnE un%ﬁ{)\brr Hnﬂx.eary AfkeV@S As  these
c ongbmbinatioms odon@El af Teash ftwes agmtﬁnt@gog@tnquggp@, dhe pse of such
agai, &Blnggb%t % ?ov‘dég‘?cfr thelde $f|c6ﬁblﬂ8ﬁbn§ lbE@dchlof tHeaagents in which

add| Ive not rea

2hat I9eaeETibel p&thgﬁggytéygtu%cp 3493%@&@;{% écaﬁéh §gect|ver- IdoTages thereby
and jesa@ifthg toxeitparabdiated wilethRfiididdlal ciemetherapgutic agent.

conbi nation of CCl-779 plus rrel phanan was additive
agai nst each of the cell |ine . . IR
) in providing chemotherapy, multlple agents having different modalities of

action are typically used as part of a chemotherapy "cocktail.” It is anticipated that the
30 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., S-fluorouracil, floxuradine, |
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25 Fenmal e CBA/ CaJ mice (Jackson Laboratories, Bar

Har bor, ME), 4 weeks of age, were inmune-deprived by

t hymect ony, followed 3 weeks |ater by whol e-body
irradiation (1200 cGy) using a 137Cs source. Mce

received 3 x 106 nucl eated bone marrow cells within

6-8 h of irradiation. Tunor pieces of approximtely 3

nmB were inplanted in the space of the dorsal | ateral
flanks of the mce to initiate tunor-growth. 30
Tunor - bearing mce were random zed i nto groups of
sevéloguahipe, tytarabing, fidarz@inkhenapsaptopliee niiiotiexgte, gemcitabine,

tu d t [

apg‘r%x'cﬁ%ﬁm? %%ﬁé%gtﬁv {r#r%ltr@@ 'lga r%gt agnb#\ﬁﬁmlhormo?gl Waqgnts (i.e.,
det éﬁtfﬁfﬁé@n%tt tamaxign. i tatemitené.s anastrazoleli gi tletfozele); ngrdibiotics (i.e.,
cal bm,%hﬁ'chnt &é&ﬁﬁﬁﬂ Nltbibn%oﬁé’”Wdétrtﬁﬁcm T‘fHH&rno &lH”ﬁﬁltomycm or

bei ﬁ@g'l%:ﬁ I rmm%%ﬁ%@'?%ﬁ "‘?sﬂrjem%@f?e o BES ﬂ‘éﬂ}l}@gﬁqagents

di agiet,efnblaShe, vingEsting degpasitie, onvisorslbine) tdpeisarherlase inhibitors (i.e.,

con f

everﬁ))?aé érY er c,%n e%&pogld%gcgl&%%ga?)éghi??ﬁg%% 8&9 %gﬁ urea,
bei H@St@?‘%ﬁ’? oﬁ'trataw\ea reslxm@blzpa(c&tyxﬂle dogetaxph . hspsparggigase, or
( cygématuzdmalabebgddichp, 49-53 (cycle 3). The schedul e of
1? t he ot her chenot herapy drug for each study was as

ol  ows: Cycl ophospham de on days 1 and 8 every 21

days forAg usesl ég thise inventiimatheocombin@tin- 7#gmandcan be given
CyCEnﬂ@th@l%Fj@anvﬁsgnﬁ%% H@Iaﬁgerls@ Fedfiéh, wikl thtéqma@R |nh|b|tor being

rhabdosayr c sin use Xeno

pr 08%‘&?{3 8?@?‘%%&5@8\;'%" cquP& ?Tlcge'?‘%@?’a@?@‘?@ éi"‘Lﬁ' %ky'alt'ﬁg agent.

ef f €it tiole dBreMtiADMay tamge YrohogEvempinimuted chduisl daps)/wegks, or longer
1‘3‘65 bé\@géﬁ béfrﬁmls%ﬂ &9{9%% efS. THORRI, W‘eﬂ'ﬂ%@&ﬁlﬂaﬂon does not

hospham de was equi val ent
cycP"cﬁﬁﬁWﬁﬁ?fﬂ%’f@?'@%ﬁ?déﬁ ﬂ"gr?aavﬁttlmhaa aLalRry dese, Buidhat each of
on theeompsnsdritsarefadininiteres taindar dbspédtreaont@ghiod| Theesients may

pr OQI@S’ %eac’dmln@@F%a lgv}aﬁi'ffglréﬁt PcIute%n FEO&A,@*E t”'a ttl‘?e[ cgljnyiﬁatf%ﬂ of an
anti ne | astic a

| ati'ng agent are
ant MABGpINaIgHerPlysHsy %lmatlnm@ntpmq antigipaled ﬁhattthﬁeg\é'OR inhibitor wil

2@ 0Nk @aMm&ear&ale&fpdredt&anw %thtﬂa@é}ﬁéfﬁlfyt béhfng bdlétted, while the
salr cona

oy PSR 2T b B PP e Paregier b oreltal ol aler acoeptable
ut emears. dhessecomtiigdion aardbeadrkinisteneskdaily.gdeliiyner even of€e monthly.

smahd tQﬁHI #OH%eﬁl@mGn%beutf&r Fé?ﬁrﬁénns %a'EG@rﬁe d?%%éré‘py may be

cancer

cel
o ephiret LAV okl st iy T8y s arnp biaaPhres 1 Seiistration
25 asofithe twocapeptsy or haybeompdifieddwised e patlentrespmse. and
unknown primary cancer. As these conbinations contain

at | east, two actlvc?1 anti neopl asti c agents, the use, of
such 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,
30 and other concomitant disorders or treatments.

Based on the results obtained with the CCI-779 plus alkylating agent
combinations, it is projected that the initial i.v. infusion dosage of the mTOR inhibitor
will be between about 0.1 and 100 mg/m2, with between about 2.5 and 70 mg/m?
being preferred. It is also preferred that the mTOR inhbitor be administered by i.v.,
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conmbi nations al so provides for the use of conbinations
of each of the agents in which 25 one or both of the
agents is used at subtherapeutically effective
dosages, thereby I|essening toxicity associated with

t he i ndi vidual chenot herapeutic agent. In providing
chenot herapy, nultiple agents having different
nodalities of action are typically used as part of a
chenot herapy "cocktail." It Is anticipated that the

30 conbinations of this inventio be used

of typicallyeavet BeP ;msyut% Berjodg pnd ?Cﬁalfllsw acp8Htt°é‘ic?1 P ‘°f< pﬁ{e initial
rm{lc%a@é’éj ]ltmt ine raadylamgt ageeDEinmineat veil) eeriesd da Mmp@nm;\ usg and
nat yre o e n r.eat e

t hY‘”ﬁ heRASEE | uBthall%‘ﬁR %hy%?é\l/ag\r %ﬁte %c& i tﬁ‘éja%éﬁ@ cl‘%é%ﬁp d r one ;Jr
I nimdteE ttmatrmrltyttyg@ nipeadesaget Fitbi h%tngﬁtegswqr or downwards
COH%&é%ﬁﬁg%ﬂ e FeBul@foB@rned ahe tetshrreieets bbsenagent s, such

tabolites (i.e., 5-fluorouracil, roxuradlne
-13 thi oguani ne, - cytarabine, fludarablne

6 ner Capér%dﬂ’frhdﬂéallyrmﬁdab[era&byﬁtlag agents |th%¢j1l$ﬁ@ dosage form can be
CI %er4 B\{atgltﬁg dﬁﬁsgé & §1P§t§ N 'neécf bérewtgrﬁéﬂvgly, Sich agents or alkylating

(i
{ amgonts G areneh PTERESaI AP AT e BFE] BRI o standerd
1Oan§>h$}h%él§3tﬁza( pra&me thllfﬁﬁ:ﬁmﬂions chyitaioiny dhenactive compounds of this

p (Té(ﬁ nt L%?nagl ncjmp,{sg énﬁ, Eb,aléﬁﬁénlanpﬁﬁ%éd rbralmoFrﬁBTyﬁbIUdln@rtablets

er f.eraons
| Lcapsutas, BRGR! foems; itrechess ,Iq;ewérﬁng oril hqv.éds Slﬁpﬁ?ﬁ NS r%Iuhons
‘ﬁaBQJlé§Hd996on¥aﬁﬂhD<&ﬁééjef tHer astive @bbbundés) ;with inert fillers and/or

f?f",}}g’ng%”gh S ItB% sq%a%‘%r%w&a I aceep a%ELO‘sEFdﬂQs s, (g, com, potato or

I Cl n
15a0edpicoa( stareh), shgats, owymmaéaweebnagtagzﬂtﬁaaowd&rqdr %ﬁ“a‘ﬁ?‘%?e such as

r e;ﬂé{aﬂﬂg arBarﬁi’c}otc@é'tQI'hme Q%%ﬂfsé‘%ﬂ‘iours'-ga@mr aghs\aste, Useful tablet

uzumab ©ozogam ci n) i s iny
t héofmb‘l‘?é'Pﬁ%\tm%nb‘? E@dﬁet}y E%{}Yeﬂtéonaf Sqppression, Iv‘{eg gélﬂa\%n or dry
or JFaruldien ghetierds iand atilize aygreraselticellyi aseentatig giweptﬁebmﬁmg:\agents

Hl',bk%fc % Hﬁhtﬁ% tg'éﬁﬂ’gcé"ﬁno@fﬁigfJg%ﬁ@ﬂﬁwclhdli‘ﬁ?sﬂﬂabiaﬁ’g) ishepending
[Se 9 P‘ lkyl at ln eJ}Ere tearic acid,
20Th|05 stanri@ma.agﬁ@ﬁs(e'ﬁ@'wﬁmg r%‘&"?ta‘ﬁw P RPLES! g AUT 64

hougis, ssés laquE elifate, aﬂcrbq‘:mgﬁhnel@llhiesmenboxymethylcellulose calcnum,
adm | St art 5B gne gefaPr? |G‘%Qﬁma maﬂj‘lﬁﬁ %fa‘hflﬁn duhf? sb@G citrate,
pxﬁ no essar | mean adm ni ste (?(il &halcium
t hecosmiﬂa( smmesOrcalalsmacajhwtaéﬁ wmaee deyfflp. f%é‘tseeé%’ﬁ B -2
thepiﬁ@ﬁﬂ?ﬁé‘eeéﬁurﬂrﬁjlféﬂmlﬁt&eer@dhrdwamﬁola sddiginr grdorlde eet;Lc dry
L real ' nionic
2%y %?rgg %ﬁf p?vg%{eéi sug 96&‘@%&2@&0@@4 ﬁﬁﬂl ﬁ iRdIG:

or exanpl e,
of ami anidr@Rsurfaee moﬂmnqwmﬁaﬁeaweﬁwatvﬁ r?@ja'a@%%f’ "gf’c‘? podifying
ant i LnRah&ddd, Bat arb Ret 1R tb,THdidxainer 188, bénzalkonium chioride, calcium

stearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters, colloidal
silicon dioxide, phosphates, sodium dodecylsulfate, magnesium aluminum silicate,

30 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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20 be adm nistered orally or parenterally, wth
parenterally being preferred, while the alkylating
agent may be adm nistered parenterally, orally, or by
ot her acceptable neans. These conbi nati on can be

- adm ni stered daily, weekly, or even once nonthly. As
typi cal for chenotherapeutic regi nens, a course of
chenot herapy may be repeated several weeks later, and
may follow the sanme tinefrane for adm nistration 25
of the two agents, or may be nodified based on patient
r es pons fh scvie £36B5 Q%ay%tdésﬁ‘a‘b@mfabmmw thelesagands directly to the

L MTens_are cIo itored by the treating
@{SAH?“%@E{EB e\{lelrﬁ’fr?grous factors including the

sever i t Fhefcompeurdisseasalso be exsipinisteret paranderallyserasicapesiippeally.
t I RLAERY & |s§§;%ﬂsnbr‘?§('c9 | §HeBS . a@NE. c&ﬁé’duﬁ&s Ofs tdefree base or

at1 ent conconi t ant

5t r @Q?rﬁ@ﬁ?lgg'cﬁgs@&efé}&ﬁ? 5alt cay GFt%eQﬁS‘?Aaf%%teW\"‘%% pyaixed with a
CClsurTa%%rpl sush adsk iy dadxypeopyipelifose C Dispersiohs aas, alsat be prepared in

g&gﬁqgﬁlpj Fol;tlé?ﬁyl n@' %lyc%lls Enc}/ ikt elsjsth%&fjglfggié%tiell GQHnary

tween a
ng/CmBiItIQNﬁtOIﬁ sioeromeed use ese repaation Gwiaiyp REseHalMedo prevent the

pr%f.dwtp; gpkm,cmoréaﬂ,sﬁ{sso preferred that the nTCR i nhbitor
be adm

Oni nute Eé‘? ngarmagﬁ% cﬂ(fﬂﬁn?ﬁ %@3‘?'5%&5‘8@@/‘8#&% "]S@ﬂde\ﬁé%'l? agueous

Th solutinsi @l dispeademg emd csterien povadeksy foa tthen gxtamparanasuspaparation of
Wi |skern@ﬁ9ﬁ@f3b@%otuh§ns°&%@%ﬂns U%?QH cad, thildrin RBstRSEEHIe and

init ysi Ci an experien
nnshbe Jihp Vi et Wl prsepinis Pt 5S4 S under the
dosagiitione anf earafctisd eghdu ptupagds aod ohastnber piesered against the

15de F&S&Qﬁnﬂﬁtir'?_d; aét%ﬁ of ﬁﬁ%&gﬁﬁé&‘iﬂﬁﬁ %B %Qgtef {Sndsfuﬂﬁ\ efrb&Ghir can

commercl a aval

ageﬂtassolv% & dispersifg rae@w@econ@mmgeém %@mpl?s é’éte"v\ﬂ‘?fw' polyol

the(:e §ogR@em!, dhrspyiad @scanend laeid Adijetiytak ypdoy), seitsble mixtures
Znts oarndal ké{t §t|n$ agents that are not commercially
elraqrgl Can b PJ) mul at ed according to standard 10
phar macEeft itbel pypesesi ob. thisr dlscibairen | teansdamialc administiatins  are

20t hen@gbtby@ t&lﬁmﬁ&inﬁrﬁlsﬂ'ﬂbﬁs aér&é@ﬁ& 's@'fbc@%y tHeQJoa bﬁd?the inner
ual n

Calitosy butlapatebs, B PRg) e SRR fipés.” suen
| i quintistratorspensecrriadrou obing therpsesenCepwelinds, papharmaceutically

C OQE@pféb@ ﬁlfé rtﬁ‘e?re&f intiBon8CLrb¥iRs, F0AMRS Wathas, éNs&éhsloﬂ@ I'dolutions,

fillers and I | uent's such as the pharmaceutically

ac@8?)?%0@“&93"'8?@'53“(’@3%'"3Eorn potato or 15 tapioca
25st ar ch) Trasedmmsal, administratioralmayweetaznomglishee ibrough the use of a

po‘ﬁgﬁgd%pm?gHt&ﬁl SSDE |n (‘ehac."ﬁe Fﬁgéf&h@l An'd'? cﬁ’ﬂgr that |s inert to the

M Crocrys I ne ce OSES urs el atlns, g
et @ctlv%@mpuqdam nop toxlc to the skin, and allows delivery of thé 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
30 creams and ointments may be viscous liquid or semisolid emuisions. of either the oil-
in-water or water-in-oil type. Pastes comprised of absorptive powders dispersed in
petroleum or hydrophilic petroleum containing the active ingredient may also be
suitable. A variety of occlusive devices may be used to release the active ingredient
into the blood stream such as a semi-permeable membrane covering a reservoir
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formul ati ons may be made by conventional conpression,
wet granulation or dry granulation nethods and
utilize pharmaceutically acceptable diluents, binding
agents, lubricants, disintegrants, surface nodifying
agents (including surfactants), suspending 20 or
stabilizing agents, including, but not limted to,
magnesi um stearate, stearic acid, talc, sodiumlauryl
sul fat e, nicrocrystalli ne cel |l ul ose,

cal botx ing tF% laGile! i rgﬁ&t‘?rﬂ!hcdr%mhoutpé)ké(r\’éﬁ)ﬂ BYhdt@t ksHIRing the
gelg?? Al C acacl a gum xanthan qum sodi um
Ci tacmeengred:lgmfp mber sfdlysivgtdewicescae KRR 1B H1ed iRt %F

gl ycine Gugﬁ‘dﬂtéry FornRMBbriaS ﬁ\ay Sfr rlﬂbdl@ I‘romdtratdaional Lmaterlals including

hosphat e I
godP @ﬁf&r‘ﬁb““T@P@tL §m%§ arc esggﬁdﬂbo&g Q%lndmm
5Sugint, aRdefyeenredWater $autte MREDSIPhRPSEY SHEBaS ?Rb{eémene glycols of
nonj.00isGroiBihr WalghRi fapslsh BE Gsdapdi fyi ng agents.
Representati ve eé%np | es of surface nodifying agents
i nclude, but are not |limted to, pol oxaner 188,
benzal koni um chl ori de, calcium stearate, cetostearyl
al cohol , cetomacrogol enul sifying wax, sorbitan
esters, colloidal silicon dioxide, phosphates, sodium
dodecyl sul fate, nagnesium alum numsilicate, 30 and
triethanolam ne. Oral formulations herein may utilize
standard delay or time release fornmulations to alter
the absorption of the active conmpound(s). The ora
formul ati on may al so consi st of adm nistering the
active ingredient in water or a fruit juice,
contai ning appropriate solubilizers or emulsifiers as
needed. -15 In sonme cases it nmay be desirable to
adm ni ster the conpounds directly to the airways in
the form of an aerosol. The conpounds may al so be
adm ni stered parenterally or intraperitoneally. _
Sol utions or suspensions of these active conpounds as .
a free base or 5 pharnacol ogically .acceptable salt
can be prepared in water suitably m xed with a
surfactant such as hydroxy-propyl cel | ul ose.

Di spersions can also be prepared in glycerol, liquid
pol yet hyl ene gl ycols and m xtures thereof in oils.
Under ordinary conditions of storage and use, these
preparation contain a preservative to prevent the
growm h of mcroorgani snms.' 10 The pharnmaceutical forns
suitable for injectable use include sterile aqueous
sol utions or dispersions and sterile powders for the
ext enpor aneous preparation of sterile injectable
solutions or dispersions. In all cases, the form nust
be sterile and
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must be fluid to the extent that easy syringability
exists. It nmust be stable under the conditions of
manuf act ure and storage and nmust be preserved agai nst
the 15 contam nating action of m croorgani sns. such as
- bacteria and fungi. The carrier can be a. solvent or
di spersi on nedium containing, for exanple, water,
et hanol, polyol (e.g., glycerol, propylene glycol and
liquid pol yethylene glycol), suitable m xtures
thereof, and vegetable oil s kgt he purposes of this
di scl osure, transdermal admnirstrations are 20
un¥EeEBSRIMED IS ncl ude al | administrations across the

surface of the body and the inner [linings of bodily
passages 1ng '%%@%f%%ahgk'n%kpléaﬂwg‘%ﬂé J'naltih%ig?%ere'of, which
Such adm ni strations be Carried out” using the

5 pr eweprises GRpslinedte saldmasasl racdestive amoynt o 8 cepbiagtios comprising
sabh TdremBRfter 4nd ah@hiittdplastit Miing hgais, pat ches,
suspensi ons, solutions, and suppositories (rectal and
vagi nal ). 25 Transdermal adm nistration may be
acconpl 2.s herthetrhetbathdccomimgus Eladh 1awhdreiattedeopasm Faeedi cancer.
contai ning the active conpound and a carrier that. is
inert to the active conpound, is non toxic to the _
10skin, ahd alheonsthedppepeding b Claine 1ayBereint the ngoriassiriscsoft tissue
absgesthaon into the blood streamvia the skin. The
carrier may take any nunber of fornms such as creans
and oi ntnents, pastes, gels, and occlusive devices.
The 30 4redthe method spceidingston&lpinp el Wherginsthe ingaplasrpris breast
segiref.i d ermul sions. of either the oil- in-water or
water-in-oil type. Pastes conprised of absorptive
powders di spersed in petroleumor hydrophilic
pet r ol e&sm clwet aetiadg actrediag t fov €laimgr e dvienein nthg a¢eplastie is a
SUhd R RrochheV@fbRbtth@fuin@cc! usi ve devices may be used
to release the active 1hgredient into the bl ood
stream such as a sem - per neabl e nenbrane covering a
reservod.r -The methbaidatsrging e Glaitr 1 e whagire theemdoplaisinhis atervical
20“‘&9%%# a carrier, or a matrix containing the active
ingredient. O her occlusive devices are known in the
literature. Suppository fornulations may be nmade from
t radi tinnalTheainethbal dcordingl todClapn 1 adheeit Uiid aeopladnt fis uterine
orcmﬁépout the addition of waxes to alter the
supposi'tory's nelting 5 point, and glycerin. Water
sol ubl e suppository bases, such as pol yet hyl ene

25 91 ycol sg,of TheahbtAsts adteldiigHoatiane i IMeTein Iy nédpREMAE a head and

used. -17
neck cancer.

15

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

30 10. The method according to Claim 1, wherein the neoplasm is non-small
celi lung cancer.

11.  The method according to Claim 1, wherein the neoplasm is prostate
cancer.
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CLAIMS What is clained is: 1. A nethod of treating a
neoplasmin a manmmal in need thereof, which 5
conprises providing to said mammal an effective anount
of a conbination conprising an nTOR inhibitor and an
anti neopl astic al kyl ating agent. 2. The net hod
according to Caiml, wherein the neoplasmis renal
cancer. 10 3. The nethod according to Claim1, wherein
the neoplasmis soft tissue sarcoma. 4. The net hod
according to Caim1l1, wherein the neoplasmis breast
15 20 25 cancer. 5. The nethod according to Claim1l,
wher ei n12.he The oyEtiasimdcsrding toeGlaimehdderdim thet neoplasmfis parcreatic
I ung, cancer. 6. The nmethod according to Caiml,

~whefern'the neoplasmis cervical cancer.7.The nethod

according to Caiml, wherein the neoplasmis uterine

#. The mgs hodhaae@iodiddtorting € @laim 1, wheleit e neddiesm is lymphoma.
neoplasmis a head and neck cancer. 9. The net hod
according to Claim1, wherein the neoplasmis glionma.

30 10. The risemsthadeserdnatp EloinCl.afherein thaAeeRias is melanoma.
neoplasmis non-small cell lung cancer. 11. The

met hod according to Claiml erein the neoplasmis

prost at 2cardf&r e"t‘ﬂ%a‘i"é’f‘mﬂw@ ﬁ@mﬁdwg%rg'grtﬁ? A °‘$%s"dsa?nr1r?" cell
14, whgesicer.t he neopl asmis pancreatic cancer. 5 13.

The nethod according to Caim1l, wherein the neoplasm

I's lynphoma. 14. The met hod according to C ai mé, , .
wher ei n16he Theopethesnaceordiag dpdriaim 11%5hersiRchagieApgsm is ovarian
accesfdenng to Caiml, wherein the neoplasmis snall

cel |

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

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

cancer.

20 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.

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

cancer.

22.  The method according to Claim 1, wherein the neoplasm is unknown
primary cancer.
30
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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10 lung cancer. 16. The nethod according to Claim1,
wherein the neoplasmis ovarian cancer. 15 17. The
nmet hod according to Claim1l, wherein the neoplasmis
colon cancer. 18. The nethod according to Caiml,
wherei n the neoplasmis esophageal cancer. 20 19. The
nmet hod according to Caim1, wherein the neoplasmis
gastric cancer. 20. The nethod according to Caiml,
wherein the neoplasmis | eukem a. 25 21. The nethod
ac [ h

ol‘ﬁﬁg{og%{%g Bgséungg@rm@%tm gér thmte %ﬁ&?ﬁ%é@%[@g{nﬁglomlde cisplatin,
O angrcarboplAit-ei n t he neopl asm i s unknown prinary
cancer. 23. The nethod according to any one of C ains

s Qet dt ock riaiihd fSneghi, b TEBRERE it AyPahurth Hads BRFL, whicn
5 me cbmpridelsamdvining ysaidopmusararefidetive avfoustichaicdmbination comprising
meip @ﬁ’l?hlﬁwr Ar&ah léﬁiﬂeoplagth:' MyifiRg agdd, Wﬁér@iméﬁhé? the mTOR

busul onust | ne, carnustlne, procarbazin

t e MRIPH ihEkyiatiag Pgettnor Pathdme A BEIRd Sfbthgiepenically effective
netkhpdntef treating a neoplasmin a mammal in need

thereof, which 5 conprises providing to said manmmal

an effective ampunt of a conbination conpri si ngr an
10nTOR i 28 bi Ther methedagrcardingnieoflaim t34c inawkigh e e QR dphibitor is

Whersidad & b Bestndraseuti¥diRerddile Bnb@it, the al kyl at i ng
agent, or both are provided in subtherapeutically

effective ampunts. 10 25. The nethod according to .
CI ai m 24. i nThehimethodhacconfidR fonGialm t24r ini whiclhp they alf@atinonagent is

t. 26. The net hod
?wvg{eﬁgﬁ%%hﬁﬁ%r%yeﬁég"?%ﬁﬁ'?%ﬁgtgﬁg al kyl ating agent is

15pr ovided in a subtherapeutically effective amount. 15
27. The method according to Claim 24 in which both the mTOR inhibitor and

the alkylating agent are provided in subtherapeutically effective amounts.

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

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

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

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

32.  An antineoplastic combination which comprises an effective amount of
30 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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27. The nmethod according to Caim24 In which both the
NMIrOR i nhi bitor and the al kylating agent are provided

i n subtherapeutically effective anobunts. 28. The

nmet hod according to any one of Clainms | to 27, wherein
the nTOR 20 inhibitor is a rapanmycin. 29. The nethod
according to Claim28, wherein the rapanycin is

rapamyci n. 30. The method according to C ai m 28,

wherein the rapanycin is 42-0-(2- 25 hydroxy) et hyl
rapanyciq. Bie chinkinatisnhaetomiingotadiGigimt 33, Qvirein 2B rapamycin is
V\,h F?d frhe rapanycin is CCl-779. 32. An

antinegpl astic conbi nati on which conprises an

effective anount of 30 an mTOR inhi bitor and an

ant i neogy. asThe cahbindtian begrdrgeontClaidR3, Whereindhdiapariycmis 42-O-

accordin d aj 2, wherein the nfTOR inhibitor is a
agg"r'?;y/%ﬁo%.’)g{-@d?%ﬁpc%he conbi nation according to Caim
33, wherein the rapanycin is rapanycin. 35. The

combi nagd, ONTRE EMisthabn h&ofdirRy tHCRim 38A@ERINthd F@amycin is CCI-779.
rapamycin is 42-0- 5 (2-hydroxy)ethyl rapanycin. 36.

The conbi nation according to C aim 33 wherein the
rapamycdh i Sh€Ge 74 mIPR idtistoneed ofi aatinaepiartici aitiaing ggent in
Oanqhg QHiQﬁ?@ ASdikdneat 16V ihaliedthaRO6H ndoBlas0 t he

prepa |on 0 I canent for the treatnent of a

neopl asm 38. Use according to Claim 37 wherein the

neopl asss.i suseraa&ormﬁgm:ecbmsevtwheteiur'stheemalamriaarenbk eamser, soft

Carh%gﬂé sat%?&geggggtréaggert Hgmﬁengécr anUng th@%r}g GBlvical cancer,

ne canc neck cancer
gI |tt§$rme qroReTs rbiead akd peck @ﬁ@ceéaqﬁe'@? n%r%%ét"afﬁ%'”ﬂ% cancer, prostate
153a:lféﬂf:er PRREESR! mceaMephomby felzaoma, sreblbpeintang sawder, ovarian
ce ung_.cancer rian . er
coBREodr L aieer <Shed corahEimo flcRh KRB coorectal cancer
col arrupbkmhoyn mmmwancgrr unknovvn primary cancer. 39. Use
accor di ng to Caim37 or 38, wherein the

? Ete | S Egg% as yﬁg Iagtll:ql%lgga&q B%gla %2 Oé%%a Pzﬂw!ﬁ%mst%le ea%{“ nee%plfagt%rglkylating
20 y cAgeph ssgHiemedieom ithe gloapricdesisting |of imeckenetharine reygieriesphamide,
thi ol ePAde, MntefR4RRN: ch %Jcﬁm vthlé)tQ;FQJSHltBﬁycm CBhdimad,| Tustine,

procar aZI ne, tenpzol o J) IL
C arwﬁpgﬂenprocarbazme temozolomide, ci p|at|n and carboplatin.

e

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

amounts.

41. Use according to any one of Claims 37 to 40 wherein the mTOR inhibitor
is a rapamycin.

30
42.  Use according to Claim 41 wherein the rapamycin is rapamycin.

43. Use according to Claim 41 wherein the rapamycin is~ 42-O-(2-
hydroxy)ethyl rapamycin.
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40. Use according to any one of Clains 37 to 39
wherein either the mMfTOR 25 inhibitor, the al kylating
agent, or both are provided in subtherapeutically
effective anounts. 30 41. Use according to any one of
Clains 37 to 40 wherein the mMfOR inhibitor is a
rapanycin. 42. Use according to Caim4l wherein the
rapamycin i s rapamycin. 43. Use according to Caim4l
wherei n the rapanycin is 42-0-(2- hydroxy) et hyl
rapamycin. -21 44. Use according to Caim41l wherein
the rapanycin is CCl-779. 45. A product conprising an
MroR i aki biseacandingd Gisitn 41edrés theaapdniyeinds COB77%H
agent as a conbi ned preparation for sinultaneous,
separate or sequential use in the. treatnent of a
neopl adfn i A rrodustremprising. anAn HRB dnikhitoadrsbariantigeentastis alkyating

5 45, é{gﬁg LEL ok eH‘E%aPaﬂﬁBr‘\ Rir tsPhuithSedas] sepéfdte éioseg%entuél use in the

ceut | ca n'FOSI tion conprl sing : an ml
i niﬁ‘?éﬁm?@r"faé‘ﬁom TP eBPESti ¢ al kyl ating agent and a
phar maceutically acceptable carrier. 48. A

phar Mgt |Githe PARBRId B RS G85HLRE 18 nifoR Mhififor is CCH779.

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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