*159159* *@00002* ANTI NEOPLASTI C COVBI NATI ONS SUCH AS
RAPAMYCI N TOGETHER W TH GEMCI TABI NE OR FLmRmmllmmmImlm”l
This invention relates to antineopl astic conbi na

nmore particularly to the use of conbinations of an , .
NTOR i nhibitor (e.g. rapanycin 42-ester with

3-hydroxy-2 5 (hydroxynet hyl)-2-nethyl propi onic acid

. 779)) and an antinetabolite antl neopl ast i M me
aégﬁ in %%e treatment of neopl asnms. BACKGROUND " "m""m”mm
I NVENTI ON 10 Rapanycin is a macrocyclic triene *G00002*
anfirkirived dLis e OCME B TRYs Fube RE QR RRI 1N BYEGHTRSC APHCSicITABINE OR
whi edvor@sadaund to have antifungal activity, _
particularly against Candida aI bi cans, both in vitro

and in vivo [C. Vezina et al. . Anti bi ot. 28, 721

EiS;S) Sf’h%l mvggtgﬁgl?laég tda%)ntme%)ias% ngﬂm%onszlgire7pé§|§ulady to the

( 1974F:°f @f@bmqﬂafese?&ansm%m@é@f &% deRgMyCin peaten with 3-hydroxy-2-
3B 99(Bydid)9]nethmiﬂ-|rnenhylpaiploylp lacid agaolzyo)) abmine af U. dntimetabolite

Pat em.néop%&%agzm)mms ggg arm%gragmp wi th picibani |

(U. S. Patent has en shown to have

antitunor acti VI ty The i munosuppressi ve effects of

r apBPAGHAROUNROBGeIR INVENTIOSed in FASEB 3, 3411

(1989). Cyclosporin A and FK- 506, other macrocyclic
| ecul e al sp have be eEJ ective_as

nosupprEsiny & 39'@?5?%"” FhEF’é‘T &P 'cﬁ'g frpfuced, by pStreptomyces
pr eviyaroseogicus, amigll avas foundetot haye AEABER Rfivig4 brtidulaip Bgainst
FASEEanatda Mni 138@)m vitto ahd in Ci% Wdzirdl et -al, Lﬁ%ﬁslot]-%&%m

(197(§ -,:f) aé"@ %/J g-.Psl et a EAH,@J(EO Y. _22 12&5,(&%-53](&&@ Joglétgplot

t hat31r SPRAMAEEN US Eﬁ“‘ﬁfé@t%%% rand HaS. Roterd 13,998,789 Additionally,
(i) : ehiHneyciA RIS MBOP&&{t 48, gm@fiﬁ co?buﬂ&@ﬁ Iwith BnElbgﬂdl(ﬁ 'Spbﬁent
yyant arthri

For 4RAES bl rrg P M B Feteb? i y 1 i bi e
the 25 fbg \mqnewpévfesqﬂgf@fﬁeptk of enamnysischave bedRagiscioped in FASEB

al sa, usiaf ¢198o PrcRYwIAh |A%€CF%< Sggg@géég&c&\é%@mb@cdléé%@o have
t t

ot Y MRS a0, o S i dfdiile BEMTRetee wor

%Pepévﬁjféwtngér?wané@leﬁtmn|lffﬁﬁ?§q 13431 (1989)eFASER B ER5O0OBY); R. V.

ski rcairgies alr, dencet 13¢10785 apG OIS, RSt 5[1ld0899]Hatwattel et al. [Can. J.

S5, Z%yg aobharmgwl 59'4%0{197?7")15 Jlslg10§ed ltgf%‘ %Ipamycm is effective in the
experimental allergic encephalomyelitis model, a model for multiple sclerosis; in the
adjuvant arthritis model, a mode! for rheumatoid arthritis; and effectively inhibited the

25  formation of IgE-like antibodies.

Rapamycin is also useful in preventing or treating systemic lupus
erythematosus [U.S. Patent 5,078,999], pulmonary inflammation {U.S. Patent
5,080,899], insulin dependent diabetes mellitus [U.S. Patent 5,321,009], skin
disorders, such as psoriasis [U.S. Patent 5,286,730], bowe! disorders [U.S. Patent

30  5,286,731], smooth muscle cell proliferation and intimal thickening following vascular
injury [U.S. Patents 5,288,711 and 5,516,781), adult T-cell leukemia/lymphoma
[European Patent Application 525,960 A1), ocular inflammation [U.S. Patent
5,387,589], malignant carcinomas [U.S. Patent 5,206,018], cardiac inflammatory
disease {U.S. Patent 5,496,832], and anemia [U.S. Patent 5,561,138).
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30 5, 286, 731], snooth nuscle cell proliferation and
intimal thickening follow ng vascular injury [U S
Patents 5,288,711 and 5, 516, 781], adult T-cel

| eukem a/ | ynphoma [ European Patent Application
525,960 Al'], ocular inflanmation [U. S. Patent
5,387,589], malignant carcinomas [U. S. Patent
5,206,018], cardiac inflammatory disease [U. S. Patent
5,496,832], and anema [U. S. Patent 5,561, 138]. -1
Rapanycin 42-ester with

3- hydr oxy- 2- (hydr oxynet hyl ) - 2- met hyl propi oni ¢ acid

on 11 et gh SOBANELZ el oSSR S
bot(BCI-A79Y ist ester ahwpamyo whichiagelemonsirgted ﬁigeig%anawhiaiﬁprw&cts
UseonO&moryn@ngm%%tSagsmgf aﬁdaﬁaWGﬂldaglsj ngnb Llﬁépﬁ@tiﬁ&?nc?ﬁ& of
ar | SCl 0Se I N . O, Ead -
exagi;(ﬁ;@ﬁ 81‘5 traqalny’cm, aQ éncfélg@és% I-7?8. %)?/Et gfsglglsegqn ZJ§ Patent
Pr 18s, and nmay delay the tinme to progression of
tunmors @ei-ridanibits dytbaBiic, fa6 Gpifosedeytolokit prop&itiéss and may delay
COb 050 Eprod e Pl 1R8O Tl i8S
f ortahave @ owephasiemf eptiantibatds simjiar 4a ek ofptirelieisn GEERD binds to
Whi £Ha bRl ddbdnspleXIWith e BRoplabhic BFEIRN (RBRRhiEAINhbiter greenzge,
1§ SRS e BRAD o AR JRPARKG) e REEFA B
i nhasspaiasechprotain [ERAPILf Inhibiehefi mTQR Kinerer cBY fiybilsa,yariety of
| Ncdighdi Nganeyticidel NFathaysTUInglugity Calidkingrstiniléted atelo rproliferation,
e IS icp R A BB b v con
| L-@clenandclbe-inquaers kansgrption leadiag de ingibttign chpegessignofdhe cel

19T OGeRIRHPE 196, 11he rfehanish oadtibie off COIM7Githat GesBits ihhBe G1 S
nmechani sm_ qf acﬁégagB@PCCI-779 that results in the G
[

s pRsglogyipewe NESAY8n anticancer drug. In
vitro, GCMtrg78CRES hasehesphshomwntio inhibil biet orowis efr @vaumbert of

a NYEBESicAY divdteSiiPba@iE abdnalHeNBlisSHstbMTONS K@hées, leukemia (T-
Central” nervous s

stem (CNS) cancer, |.eukem a (T-
ol 1911 Can TR A RERPE R, 20 BRRRER G e iata o most
20 i neepsitierte CERBI9g Thiveormpond @tested nelistin the Gl phase)of the gell Grrle.
conpoungh gké eale i AlideSmich Hatke démorii@ee tat oM7L RAd activity

| e, t ud d .
VSt Mt {80 e B T SRS e

I'nst
x e neagliclats senpitive to ECE T HANG thst G@girewld wag getive ingn ihateriggioma
par fbdal Inatuby i@ N Brévit €actod (fthletHiéAved pidducae stiraulaion ntla thasan
el bipie . . _ ,
2B A fieqing Bolonk IEHEP Whis ShOBY sudtRiea bIoEHAS, e Brown of
of $eVAEhRIMADPARGTPB MURAS enUde IMice asrivellias Qpp ©of BYa pygast cancer
mar kesl ktydiediip pive aisewadiphitiet by T1-77Bhe gr owt h of

DESCRIPTION OF THE INVENTION

30 This invention provides the use of combinations of an mTOR inhibitor and an
antimetabolite antineoplastic agent as antineoplastic combination chemotherapy. In
particular, these combinations are useful in the treatment of renal cancer, soft tissue
cancer, breast cancer, neuroendocrine tumor of the lung, cervical cancer, uterine
cancer, head and neck cancer, glioma, non-small lung cell cancer, prostate cancer,
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several human pancreatic tunors in nude mce as well

as one of two breast cancer lines studied in vivo

al so was inhibited by CCl-779. DESCRI PTI ON OF THE

I NVENTI ON 30 This invention provides the use of

conmbi nations of an mIOR i nhi bitor and an

anti netabolite antineoplastic agent as anti neopl astic

conmbi nati on chenotherapy. In particular, these

conmbi nations are useful in the treatnent of rena

cancer, soft tissue cancer, breast cancer,

neur oendocri ne tunor of the lung, cervical cancer,

ut erj cancer, head _and neck cancer, gliaoma, .

non PERIFUE CHGET oy mejerori: Al ceh tul cepcs?, gvarian cancer.

pancéPeacprees eerbiaged panshio gastrigeangero fakengiampgdorestal Icajogn gnd

C anGAknowA \(AifriaANcahadtC This invEftioR MalsdaftEades @ﬁ?ﬁilameéaf an mTOR
ctal can

cancer stric_cancer. . |euke col or cer ,

and e %0, 3 ARRGAEon abnécRlefe BRR, B offe L3N Teopastc
Br oePHkiBation wherprtherapysin pfhich thengiisrue piraitheri the mTQRdnkibitor or the
ant iaRfhastlite tAtirdplasle ARbRSHr itothoge Nsed M subBRradsutically effective
antine géastlc 5 conbi nati on chenot herapy, in which

thedasoeI de of either the mIfOR i nhibitor or the

anti metabol ite antineopl astic agent or both are used

i N subt hey @8 indcetidrite @il BRlinveRtion (S &HASirealiferk!SRSANE feating
RCCY 5t PWIJ Ili r%gblgstilc gl\égﬂ% 'bg Er’ovi&in& séig an?nrntar %aeﬁ‘fga{\}g amount
means (rea Lna a__mafma Vi ng-a neop a§1|c ) _
di s©h3 ecrpRinaliersefian i@ Rsiahibitonand-am anfimetabdlitecantinasplastis @gaent with
of aheCudaise at inkibitiraf grévith BT R nespshi ﬁl@ﬁcfﬂﬂﬂnrﬁﬂ. eradication of the
ant i 0l j ' ic agent wit t he purpose
of ingﬁjﬁ%&t’ %#5%@5&} ﬂggﬁl“?ﬁé neopl asmin such manmmal ,
eradi cation of the neoplasm or palliation of the
1Banmmal . ASusés inestdante aticisdaeotdn)ythé Feriproviditaesithi rédpect to
t he " el TP s AEOVindi

t e ol R Edfhialoh, matihd @ﬁ@gﬁ% sy il ﬁ)gnb'tir{%gon, or

I na means eit

conBiRAisiedpd a ppdrugyfisfivatie @"r?“ﬁ@g 8f MP&‘Q of e corRaneRtg of the
or &orabimgionvhicneill torm o effectife dniv@ntad tHean@bibation withil éhe body.
conbi nation which will forman effective anmount of the
ombi nation within the_boq%. 20 nMTOR i s the manmal i an

2§5ar get dMTPRgadRmemmaian, atgrb @l raeamieBpeio knowa Asc FipP12-
ass opaay@vagsoosted profeFFRARAR). |InHibitwintdf mTOB's kitlaSR astivity inbibies a
Sg : 'vévl\rllgiyYOf 'silﬁhéé h!aﬁsiﬁuéx‘ior(l: y?ﬁwa?%gncg{dinﬁubgg@ed&@g{é&@téGﬁ brBferation,
P o PORRYAS PRsEHal Sy oo Reoiae Heob phase ptjpe col
pr otysienand Ha2-indungd ltratssrigtien, IGidinghtagehititfontdfi gragedskion of the cell
26Y Clgrie fAfiG1 bo-s2- i nduced transcription, leading to

I(;Q_hlt 2' g‘_erbFS’freg%fEQ rtheesasc’:liv(ﬂg oP gt Iéa@te tw%eplrclteinszlgvo?v\ég llnethI.- {rgnrgation
of specific cell cycle regulatory proteins (Burnett, P.E., PNAS 95: 1432 (1998) and
Isotani, S., J. Biol. Chem. 274: 33493 (1999)). One of these proteins p70s6 kinase is
phosphorylated by mTOR on serine 389 as well as threonine 412. This

30  phosphorylation can be observed in growth factor treated cells by Western blotting of
whole cell extracts of these cells with antibody specific for the phosphoserine 389
residue.

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

compound or ligand which inhibits cell replication by blocking progression of the cell
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NTOR regul ates the activity of at |east two proteins
involved in the translation of specific cell cycle
regul atory proteins (Burnett, P.E., PNAS 95: 1432

(1998) and 1Isotani, S., J. Biol. Chem 274: 33493
(1999)). One of these proteins p70s6 kinase is
phosphoryl ated by nfOR on serine 389 as well as

t hreoni ne 412. This 30 phosphoryl ati on can be observed
In growh factor treated cells by Western blotting of
whol e cell extracts of these cells with anti body
specific for the phosphoserine 389 residue. As used

in accordance with this invention, an "mIOR i nhibitor"
meafsiedrom:@hisoR rinkibiting the AkPsapAndaiop Rhsesine §8%%fi R70s6 kinase by
repmtORt i on by bl ocki ng progression of the cell -3
cycle fromGl to S by inhibiting t he phosphoryl ati on

of serine 389 of p70s6. ki nase nTOR. The fol | ow ng

st andar d"Braigo P%@qaédalph?@?{’m?ﬂ\‘(‘@b A% rREOGed e peany B d‘s?% to
5 dedtegmitiervhethioed i:nempoand:is:amnﬂ O& intibitan asrféliRed héreibi Treatment of
as gr%fdhni% of @ iéied Iﬂ@a\kifﬁe ?_ili Fﬁ 'irﬁii‘éiit Iglﬁ@Citaﬂémycm compllert]eiy

stinu
npPEe ahysphew@&q&dwagqa%? 7 RULEIRSAMATE i
eV| dcmismmels bygode sissay HorohDOR dnhibite. sThub wholenetl ilysates $rom cells

goog,nqmyb}f Qrgr{m%dtd? riég?' IbFﬂnm c-EﬁMé iV ﬁr %‘e%é of az mTOR

st nu rowt
Ieg with

1) L YGIRR STaLIa T S 3 PRI gL a8 OBl oA FEIG b
i nhamartibedyshexificdorfsaiire 388 okg7@%6Kka band on an acryl ami de
gel capabl e of being | abeled with an antibody

Speﬁl fic for serine 389 of p70s6K. Materials: NuPAGE
DS@% S5l NUPAGE S g( Agent

1huP 525?“ Sdudih ﬁe(ﬁ%" NU ’@?’ ﬁ 4“””' ”9
Buf N@psAGé\limog%Liru Gase NUPAGE ( @é& 0¥ NPo3d

Hy praFAGEMEES SBSIRUMIAG Buffer Bl ot t i ng (Relee Ch #deaea)gent

( NoNigrce@dose# NPOOO07) (Novex Udibvex GdP®002001)
NuPAGE Transfer Buffer (Novex Cat # NP0006)
20 Hyperfilm ECL (Amersham Cat # RPN3114H)
ECL Westem Blotting Detection Reagent (Amersham Cat # RPN2134)

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

25
Methods:
A. Preparation of Cell Lysates
Cell lines were grown in optimal basal medium supplemented with 10% fetal
bovine serum and penicillin/treptomycin. For phosphorylation studies, cells were
30 subcultured in 6-well plates. After the cells have completely attached, they were
either serum-starved.  Treatment with mTOR inhibitors ranged from 2 to 16
hours. After drug treatment, the cells were rinsed once with PBS (phosphate
buffered saline without Mg++ and Ca++) and then lysed in 150-200 pl NuPAGE
LDS sample buffer per well. The lysates were briefly sonicated and then
35 centrifuged for 15 minutes at 14000 rpm. Lysates were stored at minus -80°C until

use.



(Novex Cat # NP0321) (Novex Cat # NP0O001l) (Novex Cat
# LC2001) (Novex Cat # NP0006) (Amersham Cat #
RPN3114H) (Amersham Cat # RPN2134) Primary antibody:
Phospho-p70 S6 Kinase (Thr389) (Cell Signaling Cat #
9205) Secondary anti body: Goat anti-rabbit 1gG HRP
conjugate (Santa Cruz Cat # sc-2004) 25 Methods: A
Preparation of Cell Lysates Cell |lines were grown in
opti mal basal nedi um suppl enented with 10% f et al

bovi ne serum and penicillin/treptonycin. For _
phosphoryl ation studies, cells were 30 subcultured in

6-wel | pi'r@ttﬁsct prd%&tﬁé cérpﬁ EA uﬁ bpj\'\/ﬁbaq ﬁ eétgﬁogﬁte medium

attache arv
with mgh-nﬁ%bmew@vq a?@é@e'v uaB«?ﬁhzdt Jhesesumumr bothtsets of -
drug tcosdition® stiouldtble @heCsairleSor#RINETOR iARiBbronce Wi t h PBS
(phosphate buffered saline wthout My++ and Ca++) and
t hen | sed in 150-200 | NuPAGE LDS sanple buffer per
rel B. rp PlobAnalysiser e briefly sonicated and then 35

cent r i1 uereghré tal bhotdih Bathiiss Byt pla’k‘ir%% g ngf I)J's‘éﬁaﬂe?&b%ﬁ@ then

stored at m nus -800C unti l
pr ocedur@dchh HhNIBAGR spmple ts9dl1ic|ne umamh Hgattﬂampbelal gofanfor 10

growth r‘?ﬁ‘ﬂbtb‘&“EleQN@H%t%Qed %ﬁn&%ﬁ:g&\%gégeg %}48’ c 5t §b$ m{ffers

Th t
L o U 5 PSR ETRED 1ot OB bt
18l ot AnalhgsinemiirpnePareplaloaked ddral hpurowith Blockingpbutfer Diis buffered
p| aci N9 sdnedwittl QM- TWSEAt SndP 8% hAHRR-nARE ﬂl&%nmerﬁgrgn%b%twith

for NTSA%Eﬁsﬁﬂggg%rEEE'ﬂ#eé%ﬁ@ eg"t@ﬁ‘ OZE/?%US%UHEL\%E Sel s and

NuPAGR) Bhsts/maibrans; arezycuﬁﬁmdgﬁtb rthe ﬁeﬂg eSGKt(iDS&Q) primary antibody
nsf er buffer.

Tot rnge:'fin%@zW@b&FEg @%&R"&H"Qf’é?‘ ‘q\ W(ﬂj’t" aW‘Q PEYABeki ng
15uf f en) (Blots arebitksédeBeebr 19ahihuies ¥dchiwi. mlﬁg\@ﬁﬁerm iRctbated
nonf at - 'thkgecorﬁaF}SSmﬂB&!P ‘fafb%ﬁ) %Xbloci}ng 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,
20 followed by chemiluminescent (ECL) detection and then exposed to
chemiluminescence films.

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

class of immunosuppressive compounds which contain the basic rapamycin nucleus

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

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

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

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

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

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

includes pharmaceutically acceptable salts of rapamycins, which are capable of
forming such salts by virtue of containing either an acidic or basic moiety.



‘as vveII as rapa

washi ng buffer (Tris buffered saline with 0.1% Tween).
3) Blots/nenbrane are incubated with the P-p70 S6K
(T389) primary anti body O (1:1000) in bl ocking buffer
overnight at 4 Cin arotating platform 15 4) Blots
are rinsed 3x for 10 m nutes each with washing buffer,
and i ncubated wth secondary anti body (1:2000) in

bl ocki ng buffer for 1 hour at room tenperature. 5)
After the secondary anti body binding, blots are washed
3x for 10 mnutes each wth washing buffer, and 2x
for 1 mnute each with Tris-buffered saline, 20

foll owed by chem | um nescent (ECL) detection and then
exposed to chem | um nescence n8H As used in
accordance with this inventi w he term™a rapanycin”
defines a class of immunosuppLe Mlg compounds whi ch
contain the basic rapanycip nucl eus 5 (shown bel ow).
The rapanyci ns of thj VeRry 4 | ude conpounds

whi ch may be chemc or bi ol glq Iy nodified as
derivatives of the r i nucPe He still
retai ni ng i nmunosu pre Si propertle% Accordi ngly,

her s,

the term"a rapa : el udes
oxi mes, hydrazonH§, andc%ydroxylaﬁ?ﬁég 0 rapanycin
( groups on

jch functi
avecty'@%een 30 m)dlfl ed, for

exanpl e through re ~N.Jhe term"a
rapamyci n” also includes pharmaceutical ly acceptabl e
salts of rapanycins, which are capable of formng

such salts by virtue of containing either an acidic or
basi ¢ noiety. -5 RAPAMYCI NRARAMYCPY ef erred that the
esters and ethers of rapanycin are of the hydroxyl
groups #tis prefersd-thatriod esterd landostlielrs onﬁap%ydmﬁrer@m dyl

NUGIr&IPS at 18 ﬁ@ra‘ﬁd/@pﬂl ;%sm&{ssbf 9’&3 r?gaﬁ'\gpm dLg esger %'% @Wés ofa

t he rapanyci n nuclfeus

5279‘,1{%?8&08' ;! lgtEe 5{ %ﬂtlog ﬁ@l%gmg,fggmlcﬁﬁquatp@@égme 2%1keftone), and

hy das X8 mmbydaazene:sf amd hyetaoplemats blaef 4keAS bl th@ﬁz-posmon
(T qlolicwgnexidntibiat traryRfyd U

27- ne of the rapar‘ryycfogﬁ diss Péﬂé%}(%zk%?'g g')rtrhgc{a%f'ycm
and/ or 31-esters and ethers of rapamycin are discl osed
in the follow ng patents, which are all hereby

19 hcor poP'aleEad B3 Fnefoe Bensters andlefereditrapamytin).at disclosed in the

following patents, which are all hereby incorporated by reference: alky! esters (U.S.
Patent 4,316,885); aminoalky! esters (U.S. Patent 4,650,803); fluorinated esters (U.S.
Patent 5,100,883); amide esters (U.S. Patent 5,118,677); carbamate esters (U.S,
Patent 5,118,678); silyl ethers (U.S. Patent 5,120,842); aminoesters (U.S. Patent

15 5,130,307); acetals (U.S. Patent 5,51,413), aminodiesters (U.S. Patent 5,162,333);

20

sulfonate and sulfate esters (U.S. Patent 5,177,203); esters (U.S. Patent 5,221,670);
alkoxyesters (U.S. Patent 5,233,036); O-aryl, -alkyl, -alkenyl, and -alkynyl ethers (U.S.
Patent 5,258,389); carbonate esters (U.S. Patent 5,260,300); arylcarbonyl and
alkoxycarbonyl carbamates (U.S. Patent 5,262,423); carbamates (U.S. Patent
5,302,584); hydroxyesters (U.S. Patent 5,362,718); hindered esters (U.S. Patent
5,385,908); heterocyclic esters (U.S. Patent 5,385,909); gem-disubstituted esters
(U.S. Patent 9,385,910); amino alkanoic eslers (US. Patent 5,389,639);
phosphorylcarbamate esters (U.S. Patent 5,391,730); carbamate esters (U.S. Patent
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Pat ent 4, 316, 885); am noal kyl esters (U. S. Patent

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

5,100,883); am de esters (U S. Patent 5,118,677);
carbamate esters (U S. Patent 5,118,678); silyl

ethers (U S. Patent 5,120,842); am noesters (U. S

Patent 15 5,130,307); acetals (U S. Patent 5,51, 413);

am nodi esters (U S. Patent 5,162,333); sulfonate and

sul fate esters (U S. Patent 5,177,203); esters (U S
Patent 5,221,670); al koxyesters (U.S. Patent

5,233,036); Oaryl, -alkyl, -al kenyl and -al kynyl
((etUheg A ‘(,ééﬁ caéﬁ)agr%gé‘g % %é%' ?ng%étr a%!%dlﬁos "ShSmate esters
al ko%%a"ra&'@h £63,048) aaraaragte eaee (u ISaP%*Pﬂt 5880,888)42@pmate esters
car bé&h@itRaten §/480,9835 tcabamat@ ebteRQ0.S5 B4kt SH8d6 ylﬂﬁde?édsN-omde

(U %st? E‘ (¢ 8t éeﬁ%sﬁ%ﬁ?), blmnnéjs?grse ?.Lﬁ?a?e'gz?éhj 1); (? aI‘E{/] ethers

%%@iem aé?ﬁ [ @B% Fﬁfilﬂs@e %ﬁp@mcm (UL Datepyp.80,462). The
5 388§l@1.t@)an obthesecestelsemd ethersetd disctosedin the fFARh&Nikted above.
5,389,639); phosphoryl carbamate esters (U. S. Patent
5, 391, 73%&;f cgr mate esters (U. S. Patent -6
5, 411, 967 )% ¢S HaFRiS 28 eltes ?fua@mvpat@ﬁtd'sslowln%@ Patent
ani cf.2f6, 798 Whiches beretsytimogporated. b refetah@nTheprélaeation 8these esters

6 RadaRiRrsasts Bk SosedinTh , 988); carbamate
esters ([J S. Pa? en{n SGEagéoﬁﬁgtge)ﬁaQ%gr bamat e esters

(U.S. Patent 5,489,680); hindered N-oxide esters
(U. S. PaPesfgrreg, 4gmei{3m))ctra2bh®t | ande dydroxylafrideS. ofPad@fycin  are

5, SQifsclofed in LS. Fakents 537N 5, 5537%%3§ 5 (ﬁ@b@ﬁ%g@;gg‘? 146‘3;@“& are

e e bbby BRI B b f Bptirs, yerasis,and
bﬁ s&W@fQéﬁFm'Wst e disalpeadtin thd ebavel listbd petent®r dhe rpreparation of 42-

27- esbrapamyzinds @5dHRESIn3{025 208 Wkh B hafeBy Mk
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salts containing 1-6 carbon atoms or dialkylammonium salts containing 1-6 carbon
atoms in each alkyl group, and trialkylammonium salts containing 1-6 carbon atoms in

each alkyl group, when the rapamycin contains a suitable acidic moiety.



When applicabl e, pharmaceutically acceptable salts of
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The followmg are representatlve examples of antimetabolites of this invention.

30 5-Fluorouracil (5-FU; 5-fluoro-2,4(1H,3H)-pyrimidinedione) is commercially
available in a topical cream (FLUOROPLEX or EFUDEX) a topical solution
(FLUOROPLEX or EFUDEX), and as an injectable containing 50 mg/mL 5-fluorouracil
(ADRUCIL or flurouracil).



RNA, and thereby producing a DNA or RNA that cannot
support replication. Major categories of

anti metabolites include (1) folic acid anal ogs, which
are inhibitors of dihydrofolate reductase (DHFR); (2)
purine anal ogs, which mmc the natural purines 25
(adeni ne or guanine) but are structurally different so
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processi ng of DNA or RNA; and (3) pyrimdine anal ogs.
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containing between 25 - 200 mg/vial (NEUTREXIN).
Cladribine (2-chloro-6-amino—9-(2—deoxy-(beta)-D-erythropento-furanosyl)-
30 purine) is commercially available as a liquid injectable containing 1 mg/mL
(LEUSTATIN).

The following table briefly summarizes some of the recommended dosages for
the antimetabolites listed above.
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combination therapy: days 1, 8, 15 per 28
day cycle, or days 1 and 8 per 21 day
cycle

Capecitabine (XELODA) 2500 mg/m? daily for 2 weeks followed by 1 week rest
period
Pentostatin (NIPENT) 4 mgim? as bolus injection or diluted as iv.
: infusion; every other week
Trimetrexate (NEUTREXIN) 45 mg/m2 L.v. infusion once daily for 21 days
Cladribine (LEUSTATIN) 0.09 mg/kg/day continuous infusion for 7 consecutive

days

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

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

term "biochemical modifying agent” is well known and understood to those skilled in
the art as an agent given as an adjunct to antimetabolite therapy, which serves to
potentiate its antineoplastic activity, as well as counteract the side effects of the

antimetabolite.
10
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Leucovorin and levofolinate are typically used as biochemical
modifying agents for methotrexate and 5-FU therapy.
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antinetabolite conbinations of this invention incl _ude
-779 plus gentitabine; CCI-779 plus 5-fluorouracil
and CCl -HuAnphab8orbyosarcoma lines Rh30 and Rh1 and the human glioblastoma

line 8J-GBM2 were used for in vitro combination studies with CCI-779 and
antimetabolite agents. In vivo studies used a human neuroblastoma (NB1643) and
human colon line GC3.

25 Dose response curves were determined for each of the drugs of interest. The
cell lines Rh30, Rh1 and SJ-G2 were plated in six-well cluster plates at 6x103, 5x103
and 2.5x10% cells/well 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

30 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 ICsy (drug concentration producing 50% inhibition of growth) for each drug

was determined by extrapolation. Because the IC50s varied slightly from experiment
to experiment, two values that bracketed the 1C50 of each drug were used in the
35 interaction studies. The point of maximum interaction between two drugs occurs

-11-



10 fluorouracil plus leucovorin. It is preferred that
the CCl-779 plus gentitabine conbination be used in
treating pancreatic cancer and that the CCl-779 plus
5- fluorouracil conbination (with or wthout

| eucovorin) be used in treating colorectal cancer. 15
The anti neoplastic activity of the CCl-779 plus
antinetabolite conbination was confirmed in in vitro
and in vivo standard pharnmacol ogi cal test procedures
usi ng conbinations of CCl-779 plus gentitabine; and
CCI 779 plus 5-fluorouracil as representative
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calipers interfaced with a computer. Tumor volumes were calculated assuming tumors
to be spherical using the formula [(r/6) x d 3], where d is the mean diameter. CCI-
779 was given on a schedule of 5 consecutive days for 2 weeks with this cycle
repeated every 21 days for 3 cycles. This resulted in CCI-779 being given on days 1-

30 5, 8-12 {(cycle 1); 21-25, 28-32 (cycle 2); and 42-46, 49-53 (cycle 3). The schedule of
the other chemotherapy drug for each study was as follows:

Gemcitabine on days 1, 4, 8 in cycle 1 only
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for each drug containing an I C50 value. The 1:1
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etermne I Nnte S uSi ng
Bl i ares Q'Wf'@r f“ﬁ%‘é’ﬂa'wcf'h '“&9 BRIt erpstatvuwperv@pmc cancer,
wer dyroghionia) abetethoms,s smialhgell UOMY Tandef Beirism hahdes,akoldts icBgker,

the Jsgﬁﬂgﬂéaé&&rké g%str?& cgnc’ér ]Ieukgmngrc%logec a??n? %a@known primary

di anet er I'ven on
con<BBHY {8 thess @WW"@S\HQ@%@ E\Me@ﬂ twl pelive petineoplastip agantsgdthe
ev eruge 21 sethyombipatiods alsc lpewided for Sher @2 lcBiElbihatiohdCh- 6aéR of the

;?el% Ve WhiRR oREYS bdth 3 1 aéenilsz X&l ﬁlr% er%%ﬁt%glly effective
s ch

NECROME i O ﬁreugdww' ehgeptherapeic

studgemas as foll ows: Centitabine on days 1, 4, 8 in
cycle 1 onIy -12 The conbi nation of CC-779 and
gencti t abj s eva ate n a human coI

GC3 -
nouse X e{ﬁ‘ gP4r'? 'pﬁ%oge gmltlgie agentshaving ecgf{egent r%odahtles of
25r o @ctiRMraEe t)@@”)’ Vsﬁg ag@ert gi asehemotihaiaby "crckailf” ot is Anticipated that the

CONgBMbihatibRs ﬂﬁﬁKSn@HﬁfnY\mﬂ?Ee W8S ad Bth & & Yehtdthe Qcocktall that
g;gﬁl\eag%%tgl %,]grernorg gddlthgXl (ﬁng'r&epla?tfg'aganta d?P&PQ%?{hWEtQatU'e of
the neop asia to be treated For example, this invention also covers the use of the
mTOR inhibitor/antimetabolite combination used in conjunction with other

30 chemotherapeutic agents, such as alkylating agents (i.e., cisplatin, carboplatin,
streptazoin, melphalan, chlorambucil, carmustine, methclorethamine, lomustine,
bisulfan, thiotepa, ifofamide, or cyclophosphamide); hormonal agents (i.e.,
estramustine, tamoxifen, toremifene, anastrozole, or letrozole); antibiotics (i.e.,
plicamycin,  bleomycin, mitoxantrone, idarubicin, dactinomycin, mitomycin,

'35  doxorubicin, or daunorubicin), immunomodulators (i.e., interferons, IL-2, or BCG);
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5 tunor regression seen in the first cycle wth

genti tabine treatnent. However, groups treated wth
CCl -779 were delayed in the tinme required to reach
2-3x the original pretreatnent tunor volunme (versus
gencti tabine alone), indicating that there was at

| east an additive benefit derived fromthe conbination
treatnment. 10 Based on the results of these standard
phar macol ogi cal test procedures, conbinations of an
NTOR i nhi bitor plus an antinmetabolite chenotherapeutic
agent are useful as antineoplastic therapy Mor e

partl hese co at i .usefuyl .in. treat]
Preabeft ofoeptendre. oPaf: YBBRE] deupetide, of ainaRioine
br eoppiseragraser inhiblioes-© e 19delerann inetaganr orftonoside) arthother agents
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can non- s l'ung cancer, prostate

can &;par 59?@”%“&%8?09”]' Mohona, nel anoma, snal |
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C he matdompereatstarecadniviértd diringlardeyiteditrRgtnhesibd) ETHRigents may
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tiron are
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16hi adminigieredi onaliywol Ipareeteratiy dwitts ppr@hteradyf baing heefetrétznely the

Coc%ﬁtﬁr‘reltalbkﬁé‘tmam a‘&ﬁﬂl ré‘d %Q%n@l:allfmﬁrgllya%¢ IJP/ &ﬂ?r' accgptable

ant 1 neopl asti c 8ents %b
neomeé'éﬁ aFPohseC 'r’7e7§t‘"é’5’b""PB‘?" Wi 9pmeitabipey; & i preiasied ghat the
al s geradtains bé ladminsteredf pardrderaliyll Bér the CCI-779 combination with 5-FU

I nhi B} 4QELRAN,] ﬁmr& %bﬁérretdeth%f)r{m %?‘td QR4 UsRevdrin aretadmrnlstered

conj uncti on Wi t herapeutic a

20, Cﬂarﬁgtergpykwﬂéﬁsp r?@"%‘@@ﬁ? é:a(r Ibeeadmrrﬁsltg garliynwee ly, or even once
car bopthiat iAs,typicsit foe geaptierapeutisl rpdimbesn a colirk® pleheonoihkrapy may

fﬁlr Hysrfebéb@ed 'EE\terr‘éﬂ RESKE Pl@g@r N@nd |195W5f$llbwethe Qéhnge? H{)n%game for
e AvEnRrauah O PG et o ey SO BRI BaeS hisplint oo
anast rozol e, Agrordingtyrtijs invention alse plovides aproguct eomprising an mTOR

2gl | ﬁﬂm&laﬁrd &l ﬁﬁilﬁéféb@ne Hﬂrttn@&;%}llé QABént alsd@whuurédrbreparanon for
act.l n

daufin! f?am %Lfshiepara%n%% ﬁe A EP regment o’fﬁ Pgopfaérrnd?]g mammal.
IL-2, or BCG; -13 anti mtotl c agents (i.

Vi nbl astAsngpicaV Wiltc EHefrotheRipy, [ ddBAdeOB diftens & c}bbélpﬁehibireraaa)y;the

treating physician, based on numerous factors including the severity of the disease,

30 response to the disease, any treatment related toxicities, age, health of the patient,

and other concomitant disorders or treatments.
Based on the results obtained with the representative CCI-779 plus
antimetabolite combinations, it is projected that the initial i.v. infusion dosage of the

mTOR inhibitor will be between about 0.1 and 100 mg/m2, with between about 2.5
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t opoi sonerase inhibitors (i.e., topotecan, irinotecan,
or etoposide); and other agents (i.e., hydroxyurea,
trastuzunmab, altretam ne, retuxi mab, paclitaxel,
docet axel , L-asparagi nase, or gentuzumab ozogami cin).
5 As used in this invention, the conbination reginen
can be given sinultaneously or can be given in a
staggered reginen, with the nTOR i nhibitor being
given at a different tinme during the course of
chenot herapy than the antinmetabolite. This tine
differential may range from several m nutes, hours,
days, weeks, ,or |onger 10 between adni ni stration of
t he 3O Ape/e DeINgLRIPEREH o 1 BHAISO RIP{RTE ik e MERRdaGaior be
not administessidlyiilvy typially av@na 130 stikute deriati, drideadsniniateréd adubénce
as ar

ﬁeru\péetk %eqﬁ’ﬁﬁ o?éé‘es tohﬁ'geSI ind glelte Mﬁﬁeﬁéﬁm@lpﬁgéﬁd on the

are adm ni st ered ur|n treat
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or FAPRIPAIENS,| 1t is  gioferte athatt'er A9 37“1;5%5 nighiiee f RiYS @6"‘”‘3 ine
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confsilewad immediatelyins p@gmembstae?roedmdai v nfusiga ek bgmcitabinegredays

once and@ bt Qbyday‘\ﬁeatrﬁﬁht %le fager avb ambdae:reammtdyaes the dosages
ur se, of ennt

S e
15 AR s & Hhias Sr oML SERRnd B e HEculiS BB and tne
f or sidg@ffacksi obsersgd on of the two agents, or may be
modi f i ed3d386 &¢lthe Fespid dbBied! WP TTIF79 }e@@&fﬂd taratlinatibvith 5-FU

I nvlgnr{]|eg&}v§1llnsq |9 Po elc&legsthaq P ! gdu&%R lng ?us FL?tDlungéeovorin

antlneta
agefRgimes., !i‘ed'@Wﬁbi' he@fuwbwa@ﬁ olhe IR Ighlbmr waﬁp@d@yeen about

26€Panang 166 nﬁﬁrguﬁim !bei\k/eérhsa%out'? 55?@ 70l D Bditg ngeﬁ'i‘ed the initial
neoplasmin mammal w t h _chenot her

o0 R iR e Shiewecip ol Y bebesen et Shgnd TR /bt ageut

phy 200Cing/m? bb.ag prdfe@nad HABEHeORIGal f.AGHBIcH doskyk Bi5-Ag Wil between

Severl a e ons

any % gﬁ{) ﬁeﬁﬁ‘f’ hggﬁ § 8? "égf"g%‘géb&] ?tsﬁbti Q?rﬂe being

pat preferred. éir'ﬁj'n@@'hmfolmfbm theapamiihatior Wil bg administered according
261 eﬁitﬁ@fb‘l@mn@%@ﬁﬂnOBatTeh@ Wi IﬁSéQIJeSa PRI .\ §fusith o lebdRorin once

r eDrg&g{lalﬁltnlgve%c??g week trgatm%nt Cf:ytt[,] |{nn{eﬁ|a%5y EoFoww'g ?ac\t) dose of

projec e 1ni
i nf @gcpqyp,rlrwéfébné agmlqiqtﬁged as a 24-hour continuous i.v. infusion. The mTOR

inhibitor will be administered beginning on day 8, of cycle 1, and will be given once
weekly as a 30 minute i.v. infusion. Each 6 week treatment cycle is followed by a 1

30 week rest before beginning the next 6 week treatment cycle. After one or more
treatment cycles, the dosages can be adjusted upwards or downwards depending on
the results obtained and the side effects observed.
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NTOR i nhibitor will be between about 0.1 and 100

mg/ "2, with between about 2.5 -14 and 70 ng/ n2 being
preferred. It is also preferred that the mlfOR
inhibitor be admnistered by i.v., typically over a
30 mnute period, and adm ni stered about once per
week. The initial dosages of the antinetabolite
conmponent will depend on the conponent used, and w ||
be based initially on physician experience with the
agents 5 chosen. Based on the results obtained with
the CCl-779 plus anti mstabolite conbi nations, it is
pr oj ect eq: that for the itor plus gentitabine

conbi nat i'Gh CCPRYCIPY; 3/pizple; a’\)metfa'h‘?[‘f& R egstingflosage fermp can be
mT ORusedhiwitht be dushgesbdiviest \aeemeedabomut Alerdatioely 488 agents or
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wﬁ t hofighis \inventiom @y cor8@Be anyl cdr@@Bionaly n&edb@alrfarnar dtledingdblets,

| toi §ap|st|ilé§ badchiYorma! Q’b@ﬁ§ Q&eﬁé@tangﬁa’lﬁq U3 é’l‘fsﬁénsu’b%&'sﬁﬁtlons

30 n
fol I 8556’]5'8'3? r‘r'%%&%‘?'@ﬂ’f/’b‘ktﬂ’res of g*beeﬁfé'&e 89/"%9“26%”%?@“ fillgys andjor
| nf udiluems sfichyasndhet akrrmeceoticatha pecepthblanslarghesf (e. Ztrnd aytato or

t r eafaB'BtEH setgﬁﬁ)'sgtéggﬁ '%aﬁﬁ'cné]%e@(@mf@%&erﬁé’ %M@Q&o \c/:\ﬁ%fggr%s such as
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i nf Ui W"'H@%a@@t%hc@ﬁ@g HFORRt limhedotot megnesiuin steardie tsiemeo acid,

axbo Uthlc 2$bdidmllaudy) Guife®) mididonfétaling Eé]lui@@é \65@ ﬁ:el@«lo@e diGlum,

do aWﬁ¥IWHOMn€a% aﬁr{ a?q‘ﬂ"lc %gloe ag?ma gtﬁn a’E?B htem §bma?ﬁ§"ugb‘5trate
g/ n@mrwtsrﬂlcmﬁa&ﬁ'cwmor@rtnagﬁtﬁeglmnmg:e;gnref%qctoe@l soghitd!, dieacium
i BI tphabphbte, chlglmssuine dnsnee eblirh-fanié!) lsoJmTta b:ﬂtoH&eﬁalc dry
apbo abou

50 O(lsgtaré%g@ﬂ@goxga%pe% éﬁg%rn%refggredh stupfece m?ﬁsl flylinglapv\%‘na P%ec?oé)t&)mc
th ata"t’ [Raiopig ﬁ‘BTaﬁ%f"P@fY'“waB?”%@ea@mﬂfﬁt'SQ examples of srtce goditying

to tagents dlclidembaigares AQ MY to Dittoxemérs 88/ Hdnzd]l@ﬁ@l’nV&loﬂdé- calcium
hourstéaré{e cbﬂgtgacﬂ Q&hglf cél&”?cqyg%r L:-rﬂulgg%ﬁ vfax sor klf!%& lsjlﬁr "Siioidol

eac r eat
eac ﬁ"'&%\l\g’%‘?e Hh%%%‘%‘% rﬁ°ﬁ'”m5d°lﬂEPYFS§'faéfﬁ rﬁ“?ﬂ”ﬁ'@f‘ eaﬂJrfa@ma silicate,
24- reod rtriettmnblamine.u SOV formflai®n hereifheaynTibe siaRdbrdidelgy or time

'X‘@J | |re|@&ea‘gmufb|tl§rts%eéﬁelbﬁg'a@etrpt% nO4 tgéaéatﬁ'e c%fn{)&YnELﬁ The oral

o o A6 Bk o ARPET S B GFBeiRGratiY Tty 2 druit

1 |juice, containing appropriate solubilizers or emulsifiers as needed.

In some cases it may be desirable to administer the compounds directly to the
airways in the form of an aerosol.

30 The compounds may also be administered parenterally or intraperitoneally.
Solutions or suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in water suitably mixed with a
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
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30 week rest before beginning the next 6 week
treatnent cycle. After one or nore treatnent cycles,
t he dosages can be adjusted upwards or downwards
depending on the results obtained and the side
effects observed. -15 For commercially avail able
antinetabolites, the existing dosage form can be
used, with the dosages divided as need be.

Al ternatively, such agents or antinetabolites that
are not comercially available can be fornul ated
according to standard pharmaceutical practice. Oal
f or mebritibey v s@%ﬁ AhdiideIthbEprasdrats c&%m 9 'ﬂﬂaqgrv%wg an;frgueﬁt the
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sweetditiod 30 MHndfackRVIRE eforssd |k 0!?1§§ b& Ustbse dlggsamst the

crysta rocrystallin | ul oses,
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phosphat éra”ﬁf&F’E?'u?ﬁ@'ﬂﬁtﬁé@% may aka Geemplishell thiougharire uss of a

sodi teamsdeivhal rpa@f, cobtaihibg tHd yctived lx’#ﬁ;&bhﬁ& afdg cﬁﬁwﬁdﬁﬁﬁg inert to the
$6'9 aefctlvep croga%gﬂnrd ed nérytro; 9%%4@(? a|¥d ng\gg ? qf\’}%s of tg%?ﬁegF for systemic

noni on
Rep raé?é%rﬁtt%?t'mﬂ? @%W%"@émdfa t5g, F\"ﬁc d hmg@r ﬂﬁwﬁgtak%gwmtmber of
i nclfo®, suolitas aareansoand dintimestd, pastesp gieXaiEscciliSie dewces The

benzad Rk Bty a’ngﬁ‘be ﬁﬁ'{o&é Wd étsS%Tséi deemlﬁs‘?tng%]; L) the ol

al cahol , cetomacr o%
est €7 gateEB'I Yaerdael vee Pages EH"EBEF%‘” %e@b\f@a%@ersmpw in

&o dersyybleun foathgdrophiignresrolenm adottainingnths | dctieaingredienélay also be
tri %m!bo'@mn@@ -of B¥ftsive Qé\rﬂéL "fﬁa'y%@ ]g&?(oer lQas@qu 5’:{\ ibd fnér%dlent

stanote @% or tl rel ease orrru
al t &7 e 95 SLI‘? oﬂ‘s ? ﬁ%’“’a[’@f'?‘?ﬂé"ec@ﬁ%f@ﬁ%jegve""grﬁe'eservow
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t he aapleiingPedieRO GHErD0dusIVe d\éﬁée‘%raréjl(no@n fr tH ﬁteraluHJ ce,
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cocoa butter, with or without the addition of waxes to aiter the suppository's melting
point, and glycerin. Water soluble suppository bases, such as polyethylene glycols of
various molecular weights, may also be used.

-17 -



10

15

20

25

30

In sonme cases it may be desirable to adm ni ster the
conpounds directly to the airways in the formof an
aerosol. 30 The conpounds may al so be adm ni stered
parenterally or intraperitoneally. Solutions or
suspensi ons of these active conpounds as a free base
or pharmacol ogically acceptable salt can be prepared
in water suitably m xed w tGLAMSsurfactant such as
hydr oxy- propyl cel | ul ose. Di spersions can al so be
prepared in glycerol, liquid polyethylene glycols and
m xtures thereof in oils. Under ordinary -16

condi t,i ons orage nd use, e. pLep o
contan . HPRs 2 va: FOBBPGUST coaho i "HEF BB Jfinibtor and an
ahtimeabglide |aatmeopTeh;Gc ;axgantmadbeltprmdratfom\rmfsa medicablest foprtreating a
i.njectabl nclude sterile aqueous solutions or
B?é‘g%?@i'%ﬁg'%iﬁaésterl | e powders for the extenporaneous
preparation of 5 sterile injectable solutions or
di spegsi on I e Bl e
and m?st bgls Qc #lnﬁﬁﬁeaglﬂ emﬁh&ﬁéﬂ r@ﬂer Qﬁe shebR fhhibitor, the
sytimetghlite, |erb0élx iage provided riv ghe w@d@amntemmameramutlca"y effective

{ions of manufacture and storage and nust be
preserved agai nst the contam nating action of
m croorgani sns such as bacteria and fungi. The carrier
can ke a @J@E‘é%@érdﬁf'g t@' é’rﬂﬁr?'erWhIEﬁC{hé“??\'F@Rtn%htﬂioP% plo9ided in a
exanpl e, water, ethanol, polyol 10 (e.g., glycerol,
ﬁFQib?’laEﬁ@CQ")y%fiﬁCt'&‘hémPP@fu| d pol yethyl ene glycol),
suitable m xtures thereof, and vegetable oils. For
t he purposes of this disclosure, transde I ) o
adni nfst r abSBrRCCarding @A d & ¢aim ﬁc!”uwgagltf‘e antimetabolite is
PEOVIdRLSH & BLbtABRpaGHidaRy ekéivs drfoase of the body and the
I nner linings of bodily passages including epithelial
and rucosal tissues. Such 15 adm ni strations may be
carri 6d ouUsesicegdingeo pneseabf claimolds, warein the neoplasm is one
BE@ @eutl cally acceptable salts thereof, in

W& eans, foans, pat ches, suspensions,

sarlalitarmes, softaizsus samomiat breastiscancer; taahe umoehdoaririentaimor of the lung;

RARSEEA P PO ebA  Pood B MBI R A5 R e
cangecunuogtaie carcar;rpagcreaatiatcanserf m@nphone; trhelandhda; asrbdlveell lung

g&ﬁﬂ%?“&%na#? %aﬁc%} E8P6b°&}ah9ert g ﬁﬂ‘dg@al gém:efalg*ag% cancer; leukemia:

ver agen emcasorpt on into the
b¢lg@sta¢ca@amqmuakm¢m Rihary Cafh@efcarrl er may take any
nunmber of fornms such as creans and oi ntnents, pastes,

gel s, and occl usive devices. The creans_and oj ntnents
may b6 vi sEeRRCEPEiNgdtoornysens SbiclaimerulosPongersin Bptgesbination

tUMePtdmprises a biochemical modifying agent.

7. Use according to claim 6, wherein the biochemical modifying agent is

leucovorin or levofolinate.

8. Use according to any one of claims 1 to 5 in which the antimetabolite is

gemcitabine.

-18 -



10

15

20

25

30

in-water or water-in-oil type. Pastes conprised of

absorptive powders dispersed in 25 petrol eum or

hydrophi i c petrol eum containing the active ingredient

may al so be suitable. A variety of occlusive devices

may be used to release the active ingredient into the

bl ood stream such as a sem - per neabl e nenbr ane

covering a reservoir containing the active ingredient

Wi th og W t Rytceoraing td Bhim 8 witerBRithd Ke&ﬁpﬁr@lsrﬂa%retah@ cancer.

active ingredient. O her occlusive devices are known

inthe literature. 30 Suppository fornul ati ons may be

made frnom t Usdiattdrbing tﬁhfbh@bﬁclai‘rﬂéq s ﬂgwhlﬁﬁ’ﬂﬁéaantlmetabohte is

bﬁ er with or without the addition of waxes to alte
Ui tory' s nelting point, and glycerin. \ater

sol ubl e supp03|tory bases, such as pol yet hyl ene

egcoI variou we al so

dsod. 117 A pesBingRadgim B0, u it tbe eomiipmi uribey comprises a
nbicBhémiballmédifyingradeatn 5 anti netabolite anti neopl astic

agent in the preparation of a nedicanent for treating

a neoplasmin a manmal . 2. Use according to claim1l

wher ei h2.ei t Uee atdveding (Ranynbredoft (ﬂélmst’hﬁa 5 which comprises provudlng to

oBBATEANRL 4crBy B LRoTAC o i B REF T B, .

aﬂldmﬂl@rraﬁgandletucavmmz in which the nTOR inhibitor is

provided in a subtherapeutically effective anmount. 15

4. Use according to claim?2 or claim3 in which the

ant i nellbol Vseateordipg tovanjedné of alaimeh O1éo aRewbeéreial thy neoplasm is
e unt. 5. Use according to any one of
&g‘?fﬁéﬂa}{&@gﬁ wherein the neoplasmis one of the

followi ng: 20 renal cancer; soft tissue sarcons;

br east 1£ancgée adkoRfity f&eﬁ@o&{ 'Jf%laIlngrto qg Jvﬁ%elnqﬂg mTOR inhibitor

cervi cal cancer; uterine“cancer

clafdaramyiin-oma; non-snal | cel | I ung cancer; prostate
cancer; pancreatic cancer; |ynphoma; nelanoma; small
cell |ung ancer; ovarian cancer; colon cancer;

esophabkal SERGSPY dingeictaing 1danbetein the iaramygin is rapamycin.
col orectal cancer; or unknown primary cancer. 25 6.

Use acgording to one claims, 1 to 5, wherein the -
conbi nfiq?| on st accog%g to 8a|m 162 wherein” thé rapamycin is 42-O-(2-
hydroxy)ethyl rapamycin.

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

18. An antineoplastic combination which comprises an effective amount of
an mTOR inhibitor and an antimetabolite antineoplastic agent.

19. The combination of claim 18, which further comprises a biochemical
modifying agent.

20.  The combination according to claim 19, wherein the mTOR inhibitor is a
rapamycin.
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further conprises a biochem cal nodifying agent. 7.
Use according to claim®6, wherein the biochen cal

nodi fying agent is 30 |leucovorin or levofolinate. 8.
Use according to any one of clains 1 to 5 in which the
antinmetabolite is gentitabine. -18 9.Use according to
claim8, wherein the neoplasmis pancreatic cancer.

10. Use according to any one of clains 1 to 5 in which
the antinetabolite is 55-fluorouracil. 11.Use

accor dizg t oTted abmbikation %c&&dﬁup {@afif MY, "BhEBM the rapamycin is
f%bé]er .conprises a biochem cal nodi fying agent.

172RRBYU cor di ng to any one of clainms 1 to 5 which

conprises providing to 10said mammal an effective

amount a gonbi nati.on of an MIOR inhibitor, 5-

f1 uor ofaci |, "@5’88\?8?‘?@.”9i%?'al%éga‘ﬁ%?'ﬂith@ rapamyein is 42-O-
or(@-hyfroxy)athybrap@mycin12, wherein the neoplasmis

15col orectal cancer. 14. Use according to any one of

claims 1 to 13, wherein the mfOR inhibitor is a

rapany@3n. JbeScortbisatione acebrdigg tto elbigd M9l4vhepbIRT @eNrapamycin is

t L0i S i 9., 16, Us ing to.cla
ARl sk AR 2 Moo bR S hrinspie
rapamycin. 17. Use according to claim 14, wherein the

Wn i i - est ith,. . , .
gaﬁ ;g%’%:r; ) '2§\( [@Q@@ ;@ﬁ%@s fﬂm ol Bbitgh; and, @ny antimetabolite
18n |mp1ﬂ§th: rRaspl 2as iac oomimied_apiepa_raﬁbh clor csimptarsesisAkeparate or
b QARSI rimdft TR TRHBLH b HarfRg. 21

pl ast1C agent. . The

anti metabolite antineo
conmbi nation of claim 18, which further conprises a

bi ochenf cal ATBEHF Mi p - T i nat i e
it TECCI 68 SRR S 3 (AR S0k B pgprmca

?ﬁ}%ﬁ@@ entqg

26. A product as claimed in claim 24 or claim 25 wherein the neoplasm is
one of the following:
renal cancer; soft tissue sarcoma; breast cancer: a neuroendocrine tumor of the lung;
cervical cancer; uterine cancer;. a head and neck cancer; glioma; non-smail cell lung
cancer; prostate cancer; pancreatic cancer; lymphoma; melanoma; small cell lung
cancer; ovarian cancer; colon cancer; esophageal cancer; gastric cancer; leukemia;
colorectal cancer; or unknown primary cancer.

27. A product as claimed in any one of claims 24 to 26. wherein the mTOR
inhibitor is a rapamycin.

28. A product according to claim 27, wherein the rapamycin is rapamycin.

29. A product according to claim 27, wherein the rapamycin is 42-O-(2-
hydroxy)ethyl rapamycin.
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21. The conbi nation according to claim19, wherein the
rapanycin is rapanycin. 5 22. The conbi nation
according to claim19, wherein the rapamnmycin is 42-0-
(2- hydroxy)ethyl rapanycin. 23. The conbi nation
according to claim 19, wherein the rapanycin is
‘rapanycin 42-ester with

3- hydr oxy- 2- (hydr oxynet hyl ) - 2- net hyl propi oni c acid. 10

24. A produgt c rising an mlOR_j nhi bitor and an )
ant i rre%bol'&tpémo%ﬁ?f:??éwﬁg é%tcgnaéma?gemheéf’é” thectpBIWER is rapamycin
piegsteawitroBrhiydroxg-RAhydrexyaeisyl)- S-aRaydrépieiic aggduent i al

use in the treatnent of a neoplasmin a manmal . 15 25.

A product as clained in claim24 further conprising a

bi oclhe}*m.cglélA prodijidtyédﬁgrd&@em -an?GOr;]e%mer@tZ@?o Aoainhich the
in.claim.z24 or_claim erein the neoplasmis one
G gaqghﬁel'%ﬂfrﬂﬁ'?a% qrgﬁﬁﬁ]or WAGkr: soft tissue

sarcom; breast cancer; a neuroendocrine tunmor of the
| ung; cervical cancer; uterine cancer;. a head and

neck cancer; glioma; non-small cell lung cancer;
prostate cancer; pancreatic cancer; |ynphong;
nmel anoma; small cell lung cancer; ovarian cancer;

col on cancer; esophageal cancer; gastric cancer;

| eukem a; colorectal cancer; or unknown primary
cancer. 25 27. A product as clained in any one of
clainms 24 to 26. wherein the nfTOR inhibitor is a
rapamycin. 28. A product according to claim?27,
wherein the rapanycin is rapanycin. 30 29. A product
according to claim27, wherein the rapanycin is
42-0- (2- hydroxy)ethyl rapamycin. -20 30. A product
according to claim 27, wherein the rapanycin is
rapanycin 42-ester with

3- hydr oxy- 2- ( hydr oxynet hyl ) - 2- net hyl propi oni ¢ aci d.
31. A product according to any one of clainms 24 to 30
in which the 5 antinetabolite is gentitabine or
5-fl uorouracil.
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