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present invention relates to a nethod of treating cancer in a manmal and to
5conbi natwonsiwsedsal in such treatnent. In particul ar, trhe/usedloosssel at es
to a novel conbination conprising the MEK inhibitor
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-3,4,6, 7-tetrahydro-2H pyri do[ 4, 3- %I 1 -1- yl]phenyll acetam de, or a
pharmaceutically acceptable salt or solvate thereof, with an mfOR
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protein (MAP) Kinase/extracellular signal-regul ated kinase (ERK) ki nase
(hereinafter referred to as MEK) is known to be involved in the regulation

of cell proliferation as BAGKEROUKNBIOFEHRINRVENATOMEK- ERK si gnal
transduction pathway, 25and the Raf famly (B-Raf, G Raf etc.) activates

the MEK fami | yE{fgE® ireaWE?(lt ?f @(R?ri)ro%fﬁ@t'i/%'sméﬂr& 'Q?M'Vg 587Gey it 28ontREINGRK
fam |y (ERfaln #RbEKg¢lield. Generally, AfEdr\tasdIRAroRf thBaferddeitiBRIST HletHthal

transduction pathway rn cancer, particularly colorectal cancer, pancreatic
cance} I 9'??69%3&?6@" COBV@§§H th&fRE‘eFj'ﬁﬁFﬁﬂ‘t'@‘m‘ qudk?é’OpF?% CB'&@??tQO'I‘\P@QfG%ﬁt |y

obser ved. (programme'drbeﬂdﬂbfh?B %/s st 8altrbRs 1 SMBlySniRRIMESHe YAt gnal
nmol ecul es such as_growth cytoki ne and the |ike converge to the

activati oHatBPQW'SEﬁKar'?%H'%ﬁaﬁﬁ $Sugh ap Hegnerafiysteyranabdiseasghsi dered to nore
effecti Vebé(rd%‘&&ﬁﬁ%us@@éedﬂ&c%l%eﬁ'@ﬁ@bf thé mﬂé&ﬁm@my%ﬂ@md@wsess' on of

the function of upstream ki nases such as RTK, Ras,
2011/ 06299bistiTUolEs kiness szasiation of apoﬂ%ﬁ'%dﬁ/‘é@”“'alrﬁ'gf@“”@lf%“ QF%‘(XE‘]‘CQCF% a

conpoynd hvépides Meke bélhétpfahé”’td/th%%'créhéY(Cr%fmfs%ﬁ'l‘:\fﬁ%&n iqelue£s13-ni gk on of
ERK1/2 activity and suppression of cell proliferation (The Journal of

Bi ol ogi cal Chemistry, vol. 276, No. 4, pp. 2686-2692, 2001), and the
Mitogen-activated protein (MAP) Kinase/extracellular signal-regulated kinase

(ERK) kinase (hereinafter referred to as MEK) is known to be involved in the regulation
of cell proliferation as a kinase that mediates Raf-MEK-ERK signal transduction pathway,

25 and the Raf family (B-Raf, C-Raf etc.) activates the MEK family (MEK-1, MEK-2 etc.) and
the MEK family activates the ERK family (ERK-1 and ERK-2).

Activation of Raf-MEK-ERK signal transduction pathway in cancer, particularly
colorectal cancer, pancreatic cancer, lung cancer, breast cancer and the like, has been

30  frequently observed.

In addition, since the signals produced by signal molecules such as growth factor,
cytokine and the like converge to the activation of MEK-ERK, inhibitors of these functions
are considered to more effectively suppress Raf-MEK-ERK signal transduction than

35  suppression of the function of upstream kinases such as RTK, Ras, and Raf.
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5conpound is expected to show effects on di seases caused by undesirabl e
cell proliferation, such as tunor genesis and/or cancer. The

manmal | arwoangate2eh rapanycin (nTOR) al so known as FK50@cChiusdimogsqsot ein 12
rapamyci n associated protein q (FRAP1) is a protein which in humans is 10
encoded by the FRAP1 gene. nfTOR is a serine/threonine protein kinase that
regul ates cell growth, cell proliferation, cell notility, cell survival,
protein synt EeMoﬁeovan;tt i$ éBBi(lﬁb\iwpltHa@a.coﬁipbumha\me@ﬂlﬁmhhibittdj/eatgﬂy t hat ImTCR
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Rapanyci npictifepatidacéhi Rl tumak gerddsispinarbienédrat can i nhi bit mlOR t hr ough
association with its intracellular receptor 20FKBP12. The FKBP1l2-rapanycin
conpl ex binds directly to the FKBP12- Rapanyci n Bi nding (FRB) domain of the
mroR. NMTRR rhasmakan tahemof rapdnyatt (BMORS didie keawmlagt FK5@3 bimiirg of

two distinct .nolecul ar conpl exes in cell TORCL and . mMTORC2, mTOR .

i bi ¢ or B 12 ARy o PR gAY Or ERAENS 6 DT epIch i PUTes Fon.
_Thﬁ_yb_w e ashsurebayithe FRAPH Q%dne. ;ﬂﬁ'ECdei@é s_tehuee/thrr@ﬁﬁrfélembteﬁﬁ kinase it rdc?ﬁr?%s

i nhibitors al so he u ul. for treating several age-associated di seases.
| woul 4 gl et e o oo hel cRoiEe B Siel S obTa e RS it | ve
and/ or 3O0eahsurptish.t reat nent of an individual suffering the effects of
cancer. SUMVARY OF THE | NVENTI ON The present inventors have
identified conmbi nati ons of chenotherapeutic agents 35t hat provide increased
activity over guonebtreseagyh inditaesithatenT@R irdégrgtes andinpat fram snultipds ugstre Wi

2011/ 062930PCT/ US2010/ 056931 i ncl udes the K inhibitor. .
N- { 34?£)cy8?lt WF}S%W?‘@-"IQZ'-“FF'% r%‘-"ﬁtl-hi f5’5‘3|8t6’f$p f«Fé‘ﬁB/F aa?n‘(ﬂ'hoj &g 1GF-fle @R mitogens.
-2,4, 7-tr mMDOR 3lsé fimcliohhd akynkod-of belyar indtiedt Sndimrgy ivdisandiredox status.
yl ] phenyl Lacet am de, or.  .a rjraceutical |l y acceptabl e.salt _or solvate
Uneroof | NE dlrmuiaone uft DD BSEHSY B mafs S B8 aSsTisfhe flarR Hib G o
i nhi bi t or human disease processes, especially various types of cancer. Rapamycin is a bacterial
natural product that can inhibit mTOR through association with its intracellular receptor
20 FKBP12. The FKBP12-rapamycin complex binds directly to the FKBP12-Rapamycin

Binding (FRB) domain of the mTOR.

mTOR has been shown to function as the catalytic subunit of two distinct

molecular complexes in cells, mTORC1 and mTORC2. mTOR inhibitors are already

25 used in the treatment of transplant rejection. They are also beginning to be used for the
treatment of cancer. mTOR inhibitors may also be useful for treating several age-

associated diseases.

It would be useful to provide a novel therapy which provides more effective and/or

30  enhanced treatment of an individual suffering the effects of cancer.

SUMMARY OF THE INVENTION

The present inventors have identified combinations of chemotherapeutic agents
35 that provide increased activity over monotherapy. In particular drug combinations that
2



In a first aspect of the present invention, there is provided a conbination
10conpri si ng:

(1) N-{343woyociiopespyl- 5- (2-fl uor o- 4-i odo- phenyl am no) 6, @caiuseatlopbq931
-2,4,7-trioxo-3,4,6, 7-

struet ur e et e Mekgobith Mo B otgront-sRaT e bre 2Pt BeBt b o sal

or sol vat gimeshiltab7ytribees, dJGWBtdn*ﬁhywulzﬂ—DrxyrIdie[@H}p@tlmldln'L5- t her eof

h ft t t hyl | f d f t t
(1 s BN Ererlaive oo BHERAIaCAY AP eE S Be Al SEsthat ed T or m of
t he conpountp@indsdfistiattureg(l)(1) is also referred to as Conpound C); and an

nMrOR i nhibitor. WO 2011/062930PCT/ US2010[ 056931 In a second aspect
of the present invention, there is provide i nation, conprising: (i)
a conmpound of structure (I) H O\11 5(I
O HN
A\ N _ N/CH3
“~ I
o~ "N o
o CH,
H3C)J\N
5 : (1)

in combination with an mTOR inhibitor.

In a first aspect of the present invention, there is provided a combination
10 comprising:
(i)N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-dimethyl;-2,4,7-trioxo-3,4,6,7-
tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide (a compound of structure (l)):

(1)
or a pharmaceutically acceptable salt or solvate, suitably the dimethyl sulfoxide solvate,
15  thereof (hereinafter the dimethyl sulfoxide solvate of the compound of structure (1) is also
referred to as Compound A, and the free or un-solvated form of the compound of
structure (1) is also referred to as Compound C);
and an mTOR inhibitor.



or a pharmaceutically acceptable salt or solvate, suitably the dinethyl
sul foxi de solvate, thereof; and an nTOR i nhibitor for use in therapy.

I n a thirwoaspas3of the present invention, there is preerdsdoans693l
conbi nati on, 10conprising: (i) a conmpound of structure (I): (1) 15or a

phar maceut i cal acceptabl e salt or so|vate |ta

DUt ot do. Sot il 8 SCEREY agpect dhdhe, Frospor Rty hsre o rdided A (EPRAEy rrent
of cancercomprising: I'n a fourth aspect of the present invention, there is
provi ded har maceut.i osition, conprising: WO
2011/0629§b£€?p@§fﬁfgﬁgggﬁgi i) a conpound of structure (1): (1) or a
phar maceutical ly acceptable salt or solvate, suitably the dinethyl
sul f oxi de sol vate, 5thereof; and an nifTOR pnhibitor together with a

pharmaceutically acceptabl e diluent or cariNze ! In a fifth aspect
there is provided the use of a conbination ising i) a compound of

formula (1) 10 (1) O HN
ZX\N _ N/CH3
~ I
o) N o
/ﬁ\ CH,
H,C N

(1)
or a pharmaceutically acceptable salt or solvate, suitably the dimethyl sulfoxide solvate,

thereof; and an mTOR inhibitor for use in therapy.
In a third aspect of the present invention, there is provided a combination,

10 comprising:

(i) a compound of structure (1):

(1)

15  or a pharmaceutically acceptable salt or solvate, suitably the dimethyl sulfoxide solvate,

thereof; and an mTOR inhibitor for use in the treatment of cancer.

In a fourth aspect of the present invention, there is provided a pharmaceutical

composition, comprising:



or a pharmaceutically acceptable salt or solvate, suitably the dinethyl
sul f oxi de sol vate, thereof; and an mIfOR i nhibitor in the manufacture of a
medi camerwof2ori/iskesot r eat nent of cancer. 15 In a PCIUS2@a9peB1t her e
is provided a net hod of treatnent of cancer in a mammal conpri sing
adnlnlstert g to %Fh% Fat - WD 2011/ 062930PCT/ US2010/ 056931 (i) a

t her apeut FEAFPYPNARISITY %uﬁw%hnt of a conpound of formula (1) (I) or
a pharmaceutically acceptable salt or sol mate~_sujtably the dinethyl
sul f oxi de sol vate, 5thereof; and an nTOR in For . In a further
aspect of this invention is provided a netbhag treating cancer in a
mammal i n need thereof which conpris iniStering a therapeutically
effective amount of a conbinatigg\pf nveeH,i on wherein the conpounds of
t he conbination are 10adni ni st ered Nui t Rl specific period and for a
duration of tine. In a furt of this invention is provided
a nmethod of treating cancer in a Qmanmal neéed t hereof which conprises
adm ni stering a therapeutically effecltivecamount of a conbination of the

i nvention wherein the conpound§ of conbi nati on are 15adm ni stered
sequentially. BRI EF DESCRI PTI OF DRAW NGS Figure - 1Figure 1 depicts
the cell growth inhibition-dése Mespohse curves for 20A427, A549, Cal u6 and
H2122 cell lines. Figure - 2Figure 2 depicts the cégpase 3/ 7 activity
curves for A427, A549, Calu6 and H2122 ceII lines. 25Figure - 3Figure 3
depicts the romﬁh | C5 of MEK a MIOR i nhibitors alone and in
conbi nati 8nd Baﬁr‘ﬂ%‘ie“&‘%?ﬁ&%gc%?‘%'e IS?'FIQESO'V% SBtERl I8 § SeRdent SUE AP P93 1

5 thereof; and an mTOR inhibitor together with a pharmaceutically acceptable diluent or

carrier.

In a fifth aspect there is provided the use of a combination comprising

i) a compound of formula (I)

A
o) N o)
° CH,
H3CJJ\N
10 H )
or a pharmaceutically acceptable salt or solvate, suitably the dimethyl sulfoxide solvate,
thereof; and an mTOR inhibitor in the manufacture of a medicament for the treatment of
cancer.
15

In a sixth aspect there is provided a method of treatment of cancer in a mammal

comprising administering to said mammal:



Figure - 4Figure 4 depicts the logarithm c value of conbination index of

MEK and mlOR inhibitors on cancer cell lines. Figure - S5Figure 5 depicts
t he ef f ecwoab11M&R030nhi bi tor, nTOR inhi bitor and their cegabiusativosssn A549
| ung cancer cell line gromh. 5 Figure - 6Figure 6 depicts the cel

response t.0 Kinhihitor, nlTOR inhjibitor and.thei onbi nati on on cancer
cel | 1i neé).a %’Eﬁq%ﬁgﬁlvﬁ‘ﬂ”&fn?ﬁ} %ﬁ@?%\?@l@ﬁf ull’al@)The present invention
rel ates to conbinations that exhibit antipgolikferative activity. Suitably,
the nethod relates to nmethods of treating cf [ by the co-adm nistration
of : an mMIOR i nhibitor; and
N-{ 343-cycl opropyl- 5- (2 fl uoro-45i odgr phehyl ami no) - 6, 8-di methy- 2, 4, 7-tri oxo
3,4,6, 7-tetrahydro-2H pyri do[ 4, ﬁdj i mAi n-dn,yl ] phenyl | acet ami de, or a
15pharmaceuti cal ly acceptabl e salt e, suitably the dinethyl
sul f oxi de sol vate, thereof, mhlch represented by Structure

20 Compound C i s di scl osed and‘j clafnmed® along with pharnmaceutical I y
acceptabl e salts and sol vat es thereo aSC|—QeI ng useful as an inhibitor of
MEK activity, particularly i n of cancer, in International
Application No. PCT/JP2005/011 ng an International filing date of

June 10, 2005; Internati onal"sC ub catl on Nunmber WD 252005/ 121142 and an
| nternati onal Publication date of Decenber 22, 2005, the entire disclosure
of which is hereby i ncorporated by reference, Conpound B is t he conpound of

Exanpl e 4-1. ound can be prepared as describped in rnati onal
Appl i cati B8nd %q‘g@f @gm@%\? 39 PDPYBHO3IRBlY thﬂm%@y @qdadvate,

Compound hetstt; iRl 41 @PeRaahiBordescri bed in United States Patent Publication
No. US 2006/ 0014768, Published January 19, 2006, the entire disclosure of
whi ch is hereby incorporated by reference.

In a further aspect of this invention is provided a method of treating cancer in a
mammal in need thereof which comprises administering a therapeutically effective
amount of a combination of the invention wherein the compounds of the combination are

10  administered within a specific period and for a duration of time.

In a further aspect of this invention is provided a method of treating cancer in a
mammal in need thereof which comprises administering a therapeutically effective
amount of a combination of the invention wherein the compounds of the combination are

15  administered sequentially.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure - 1 Figure 1 depicts the cell growth inhibition-dose response curves for
20 A427, A549, Calu6 and H2122 cell lines.

Figure - 2 Figure 2 depicts the caspase 3/7 activity curves for A427, A549, Calub
and H2122 cell lines.

25 Figure -3 Figure 3 depicts the growth IC50 (glC50) of MEK and mTOR inhibitors

alone and in combination against cancer cell lines.



5Sui tably, Conpound Cis in the formof a dinethyl sulfoxide solvate, which
is Conmpound A. Suitably, Conmpound Cis in the formof a sodiumsalt.

Sui t abl y,wGanmosea30C is in the formof a hydrate or sol varass@b@sdivsed from
acetic acid, ethanol, nitronethane, chlorobenzene, 1-pentanci, isopropyl

al cohol, ethylepe gkLycol ,gnd 3- nethy|-1-butanol. These. solv and salt
For . cant B bpar £G4 BRaeBindpar i s SGamoratae SHUER: ot on i n
I nternational Appliaad mMORNDHhibREFE/chR2D0&d211i082 or United States Patent
Publicatign No._US 2006/ 0Q14768. or_.use h i.n. the term mMrOR

b bi or FEHIFCH and” GaiK Yacgads et VER SRR ST ROR MR GEReE " ncl ude
but are not |im tedcorabihaganacAMPBINAg chscenball gsgroAD001 or 15 everol i nus
(Afinitor), CC-779 or tensirolinus, AP23573, AZD8055, WYE- 354, WYE- 600,
WYE- 6 and Ppl2l1. Suitably, the nlTOR inhibitor is selected formrapanycin,
ever ol i nusiguAf 1 &i t oF)guANEl désiom itieotdlIfesponSeitd RIBKYinhibiter, MTOR innidited t or i s

sel ected forn1rapan¥ciglandqﬁyetolinus égﬁi@hgor). Suitably the nTOR
inhibitor is everol PRUDETSERRDaLANPACARELCELINESt " a t her apeuti cal |y
effective anount of the conbinations of the invention are advantageous over
the individual conmponent cf ' hat 1t he ﬁ”'-" ions will provide
one or nore of the fol |5+ BFove &S conpared to the

i ndi vigual adniThé ptesaht ioventibn éelétee tagsibingtiink Yhat ekisibit Bntgpraliferatte adtivay.

t o d: | t ti ffect than the nost acti
Cmte. agSHtaa fnpinby RableR 3o Fievisiel BRF G auher ghabe E0aHI AR Shet | vi ty.

ii11) a dosing pneiT@RInhiditat; apdovi des enhanced anti cancer activity with

duced sid f file, | duct,i int t OXi ffect file,
1y a1 nor easeN RS SHBPE s o O R P S
bi oavai | aBjdl8, Tyetethydoe2Hpyrdua[4)3-afpytiredic-a rgipheanilacaamaigndsa or vii) an

i ncrease in apoptosis ove he i ndi vi dual. onent, conpounds. 30

The. obmo BTG EORU LR PP Rple P iy oRa S iFBRe gl SURT o s, or may
ot her wi setleeeatapabl e of existing as two enantioners. Accordingly, the
conpounds ﬁf this iqyention Hqghzgf qixtures of enantioners as well as
purified YASHCOBIRRYLT §IeRGSRS "WAM&) enriched mixtures. Also, it is
understood that all tautoners and 35m xtures of tautoners are included
within the scope of Conpound A and WO 2Q11/062930PCT/ US2010/ 056931
pharmaceutically acceptabl e solvates and/a 2 't hereof, and an nirOR

i nhi biting conpound, and pharmaceutically @ abl e salts thereof. The
conmpounds of the invention nmay form g sehvate ich is understood to be a 5
conpl ex of vari abl e stoichi onet follmed |by a solute (in this invention,
Compound A or a salt or solvate thgrevi-a #Gfs an nTOR i nhibitor or a salt
t hereof) and a solvent. Such solvehts for {lhe purpose of the invention nmay
not interfere with the biol ogi cah7actV t he sol ute. Exanpl es of

sui tabl e solvents include, but are n¢t liimted to, water, nethanol

di net hyl sul foxi de, ethanol ang acetis. affd. Suitably the solvent used is a
10phar nmaceutical |y acceptablgcﬁflv- Suitably the solvent used is not

wat er . The phar maceyf ¢cakl ¥y &ceept abl e salts of the conpounds of the
invention are readily prepared by those of skill ig)the art. 15A so,
contempl ated herein is a nethod of treating cancer using a conbination of
the invention ere an_nrOR conpound,. or har eutically acceptable salt
her eof - and! o OBBRRBL A Goohsel SHbsERe APRaRM PR seamal SSRPRE sol vat o
ther gof aéﬂ}saéﬁrﬂ]ji Jol\Gited' tReredh afplb@'rrr:gru_sﬁu adBRMARBLGTMEK |a¥ti\m99;%ﬁfi@g>dur§ in ]
pro-drugs, of t onpounds, of the jnyenti r epared by those
bt ki 111 Ietgleg af@ngig m ItematiopmpAlicaton Mo a4 FE 3l S RaTBEan < ne

t er m " dayinternpshatifing dafsloft Jude 1OK2005: BlterhatichaBPUblicetion Kivnberow® cal endar day

U catt ng 00 B biaPu e EHETa By Pl o AR Sl meeithe " 1O

disclosure of which is hereby incorporated by reference, Compound B is the compound

of Example 4-1. Compound C can be prepared as described in International Application
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therapeutic therapy. In reference to a particular condition, treating
means: (1) to aneliorate or prevent the condition of one or nore of the
bi ol ogi cavormanideesvat i ons of the condition, (2) to inteprCeErus2ewbotn) one
or nore points in the biological cascade that |eads to or is responsible

for the cponditi ne. or more of the biological mgnifestations of 30
the condi RBopt 000 Riaey CeftpdlRt Cufn s ens o RS cESsrEams U P S e or
si de ef f ePuenaBgsichtdredoVi$ R00d180 ATBd] Putdished Januaat 1. 12006,1kes entire or (4) to
sl ow t he Hrqﬁress%oH.Rt t he conditugn or gne or nore of the biol ogical
mani f est aPPORSTECT VRSN ARIFPY BSOrPRrEhDY BI§'FRCG herapy is al so cont enpl at ed
thereby. The skilled artisan will appreciate that "prevention"” is not an
absolute term _ln nedicine, "prevention" is understood to refer tq 35the
or oyl act ¢ aGHEIE CAPPORTGE 18 i B Lo TR et b Aoelh Wi

Li kFI [ hOOroﬁfpoM?i EO1%@@B@ﬁmd%duﬁaO@OVsOgﬂ@@lfcﬁlﬁvew at yodnir?asamoncﬂuﬁtiagy, or

i ol ogi cal, nmani tatign thereof, or to del ay set of .such cpondition
or *bi o1 oo PeRPoHaf Eras Hh bRt e ugte of shpRadded R a el SEGRLF Bidar o
for exanphiromestieinea oﬁl&bhit%g_fzeriés ﬁgerstbd@r %bp&ip}yhiagilbhbiﬁ sdthylerie @Acef | @pdng
cancer, suc en. a_subj ect has ong fam i story of cancer or
when o subedEtmiEToL nfesR st Srdisat bPEF sof B presered B %ol ce ST iEha
t he te@Ln é&fffoiefctﬁe?/@e@ﬁpw;t i ImiohblaAp@i&Eﬂtg_t No{ P@demgoa/owﬂmomwwd cal
agent thag, wi elicit the Dbi ical response of a tissue,
system a%FWﬁiﬁﬂ?”ﬂ%ﬂéﬁmFﬁiﬁlgkgggﬁﬁ8M229€ﬁt, for instance, by a researcher
or clinician. 10 Furthernore, the term"therapeutically effective amunt"”
means any anmoupt which,. onpa to a co opdi ng..suhj ect. who has not
fecervad such. ot erinde ST ATER ol bR RElde Hudtthgeon iGent, on.
or anel i obikehvase aéfineddinsladas ut die st kheited toraSdnissireaidits analdgsaRA®O0€d86€e | N

T e e T e e A o R

function. 640G WYE-687 aby Fiphe11 suitablg amdinMaiR iahibitaris selected &drinviepainheineof , as

used herein is nmeant. either, sipultape dm nipstration or,_any.manner of
Separ at ¢ SUHREREY Ao Ry msiplBie. opo R oo HIBLar RAPIS e 91eded (B anount  of
an nTOR i rdpabiycinregdeastatioing (AfivdioOo rfuitaiig tHe @TOR iphibitera< evdroltald.y accept abl e
salt or solvate thereof. Preferably, if the admnistration is 20 not

si mul t aneous, the conmpounds are administered in a close tine proximty to
egch 20 her . dFuﬂ'hdﬂﬁﬂnﬁfiﬁratibh cd@eﬂnfemﬁeuﬂmllyeiﬁebﬁvet ehlﬁommgdhmdSmarnetions of g
adm ni stefed. in . the same dosage for e. g.,0ne conpound na e. adm ni stere
Ropi cai | y Ve Ve G A SRRSTR o ayPe Db S P BPEM P aRyn S AL bot
conpounds canbinatibnsnivilt eroeiticovad | of. m3EBYf tthe fokswmg dewhivedt properties "wiaesh used
herein is nmeant the pharmaceutical  c osition or .compositions that are
Used to adTRIEE P BR HHRUF AT BINSUALOTE Gho iRt Pe e borisstive cgougf of 2

phar rrag:eut:@r\na\ﬁ(bdeﬁt aciﬁe@mr&bl i aoslgibzhteoantgﬁhuat@febhtga&mﬁe ]rrfmet:@dft'db lrssgwgle)?]gém,

i nvention. en.hoth c ounds ar e .adni ni stered., si t aneou t he

conbi tai | BroRrrg e SRS et rBRESTA Btho T SRR A, or
a phar macentidncad laytidhcacagipiaite refictd gldesaflegiaprefie hév)enfeduttionain Shé @ixe
pharnaceutﬁc?l c&npos'tion, such. as a,tablet, ar in separate pharmageuti cal
conposi ti SIS RIRER ¢ K LolfFEiRTEs " alE MSTaREHHE nBE ed s HuMEHESUL 1° t he
conbi nat i bivataikablityl bf o toaibotranf MEOBom pdrdiit tdongoandyg ownd viondn Gasrpagenth C, or
a pharmaceuti.cal | gﬁcegta lF sal t ﬁg sol vate thereof, in separate

phar maceufPE4PS'3 BYRINNT eloval P RERLTIANUBAS ki t can conprise an mTOR

35i nh3®i ti ng conpound and Conpound C, or a pharnmaceutically acceptable salt

or solvate WOTROtdMPO@IB0HGHE WH2006N g L3htaireteof morencisiepatats or may
phar maceut I rate

cal it . . o i
bhar maceu?EQY ST BRpaBrble it &xiind g v D BNg Ges Criingle s folpornds of i ¢
provi ded thic dmdgintiad iiodludd tmiktargsr bl iengntidigers oagp etingsS (purified amanildohtrs or

i nhi biting conpound, i n _assqci ati on w,th har naceut.i cal | cceptabl e
carrier; %gﬂ@o enagw P EaN T B QEBhEREhgaggﬁgﬁpl&agé%e%F§H%§S§ﬂpt or
sol vag®e t hextees, of ntaagsewrs abreoningutidd awithiar thac estope alof yCaopemicabhe axarri er.
I n one enbodi nent of the invention the conbination kit conprises the

foll ow ng conponents: 10an mTOR i nhi bitgng conmpound in association with a
pharmaceutically acceptabl e



carrier; and Compound C, or a pharmaceutically acceptable salt or
sol vate thereof, in association with a pharmaceutically acceptable carrier,
wher ei n twe 20ompeasent s are provided in a formwhich is ®artusbéie/osest
sequenti al, separate 15and/or sinultaneous admi nistration. In one

enbodi ment, t he conmbjnatio it conprises: a first co I ner ..

Conpr1 o nEAHBRRARA I AOBTANG SOruAIRh 2l dherelh Gidoppr IO Mhibiing

phar maceutéorapdungd, acd pivdrafalceutany d&eptadlttsalts thereof. a second cont ai ner
conprising Conpound C, or a pharmaceutically acceptable 20salt or solvate
thereof, in association with a pharmaceutically acceptable carrier, and a
cont ai ner nean¥hé eompouidsi giitnginsamtbnfrhaforandssenenhichaguadsetodd tobe a  The

" combi ti kit" | so b id by i t. ti - h d d
o L b PRI G RO ek g e L sl LB R o Bptdy ShritRutd Aaf Bone
Candbe O}‘ szﬁlh?r &dlvide TrI]Hnﬁéofi awdwrcan; rdgd)RF]iﬂhiEitdo@taDEalt fr@l‘ecﬁ)(a_méb Sotgﬁnta Suidhg
roduct ape r e can 0, t he 1 nd t t 1IS. oVv|.ded. docCI or,
Phoniot | BdFerte forghe PRt ghfehyénton tndy RelihEdkee b ki bibRaicataghv St

" ngopl as rrfherﬁ@é.sllzkadmags abm_ m@mlso@r‘em@tihu@de, et 4re not Iimite‘drs]mewamgl rh@tlh'_emol,
under st ood. t I NC e e n | .e. on-cancer.o rom ns n | nant,
R 1 5 ol TR et i e R TR e W

neopl & m pR&tmaceutical\s actepthbleesadiant.t B@itdor the ‘salgemtused $ notdeitat ood to nean a
substance that produces a desired effect in a tissue, system aninal,
manmal , human, or other subject. Accordingly, the term"anti-neoplastic
agent" is undellsé pbdrrhacentedily aacsopiablanssts psfotle adongpoandsinf ithereephist be

effect in_a tissue em .aning|, nmral , human, or ot her WO

2011/ 0629%@1’7’@@3'@?@@&%32%? h‘@ta%lt is also to be understood that an
"agent" may be a single conmpound or a conbination or conposition of two or
nor e npounds. , The conpounds aof .t he esently. invented.conbinations y
nave [he abi |+ B0 SoieBPatRdarbas Arnalhid Sf heding i Per i CRAPRETEY Pt o,
whi ch is kedwentioh ywherghn amMORBeMpdurids ota heasharedtitaigtacseptdblpehly therqdi C
forms ("polynorphs" re wwthin the scope of the conpound f the presently
| vent e GBHBT warnshed' Gopl hopBaene SRR AtpoPialin L aF Ahaf NEFUNEE ¢ o
changes i admiigieaeatas peo-drugpr Ehatmacenticdlgtaecemable aro-alugs of eudoimdounds of
variationsg i.n the crystallization process.. Po rphs can be di stingui shed
by var i oubeiOMNEn BiR ReraEPurn by MBSER St Y Bhe art Couch as x-ray
diffra@tion patterns, solubility, and nelting point. Unl ess

ot herwi se defiped, in all dosin rotqcol s descrj bed herei he regjmen of
compounds. adn NrenarBaMades st oy @bdcie SoHHe ek s oy s IS gpEPld

t r eat ment aameke IWbthireobné rateddav thy tWhichebehind at meatigwnand iehdd it aind Yollo@drg r ed
that the nu%tl)iﬁ of consecutive days in which both conpounds are

admi ni st ef"& d the optional nunber of consecutive days in which only one
of the conmponent conpounds is adm nistered, or the indicated dosing

protogpl - inclLudjng.the, ung of, c und adm ni stered,,  occur, at sone
Do n Eiur T ng ¢ BE B RERIGh s, CRTBNES FERRA, T58 e n el

" ConpoundtHezapentiartserapy. Comp edfa@nts tora paptvalamaaeditiosakreytirac eephebl® ®al t or
sol vate ther her?'n wi |

be. Under SOBBIIT SREER'! e orataReLOF5EE meffort R pPaah Peali eI e K mroR
i nhi bi ti ngoraitigpo(@)do tnterfepamittind) & davibregodints in the biological cascade that leads
to or is responsible for the condition or (b) one or more of the biological manifestations of
30 the condition, (3) to alleviate one or more of the symptoms, effects or side effects
associated with the condition or treatment thereof, or (4) to slow the progression of the
condition or one or more of the biological manifestations of the condition. Prophylactic
therapy is also contemplated thereby. The skilled artisan will appreciate that
"prevention” is not an absolute term. In medicine, "prevention” is understood to refer to
35 the prophylactic administration of a drug to substantially diminish the likelihood or

9



dosage hi gher than the maintenance dose adm nistered to the subject to
rapidly increase the blood concentration | evel of the drug. Suitably, a
short durwOi2on/meegonen for use herein will be from 1 tectASdayms6osuit ably
froml to 7 days; suitably from1l to 3 days; suitably for three days;
SU|tany for mo days:. suitabl

“Hoading 0w S Syt ohtionl BaaRaEIR therhet hkuicen et Phoien |
t her apeut cealiton ef b@ttigicae nagifedtatidnn treedos. emﬁogﬁylaﬁmtmeratpbes ‘dppegpriag, dose”
can increase the blood co centrﬁé on to a therapeu |cahk¥

he

effective SYUVRIP VHPER A IRCLT SN SIHG R ﬁpWﬁ ﬁ'?‘éEPér‘Fg’ée'BB' 88 BReT e 4rirg”

"1 oadi ng deapjectaass dsr@dfamilg hteed oDbdzeper widya sobjetitiae BekarRxposee tber day
(e up to. 4 times per day). Suitably the "l oading dose" will WO
2011/0%29%@?@?9@%2010/056931 be adnini stered once a day. Suitably, the
| oadi ng dose will be an anmount from 2 to 100 tines the mai ntenance dose;
suitably from ti.me ui ta from2 to 5t sui, t abl tinmes;
Sul tabl y 3 11 mis Reficsely e B eRediver e hepnp MR GREIF 2 HHE Poaar ng
dose w | | phgrnadeitiviab agesdihbomwilf redeit 1het @uo‘t’o@l@ysor mudutabde)gpérrserroﬂatt@ssﬁedays
suitably from1 5to i tabl SUItab|¥ for

3 da
S tonly R tao8 SRt s e b o R n bh e e or MGian. 11
t erm f0rai Ateamoe:, dn@eerrraSherss@htiaemeeﬂfeowé lamzgintl Ndledrst andamourntestiicta abose

that is seria adm ni st er [ | east ichis
|t ented COMBIE AR & 60 SR oL biest MBS bt e R e o vt Brulhi
C(ﬁrrpound thorla\l/dme?f@eut maludgy p@évfeambn o aineeren‘atuo@rog tadigeRisbf aus@rdsulcdn side

t her apeutiga ef fective e mai nt epance dose is ra

b o ot P ARGy et MNP e Cha Gee e SheP R AT elals ¢

| ower t hamcludes tMihialitsdaopeyartloss effedtive td omtthinag ndosat phisSugicaliliyctiohe

conbi nations of this invention are adm nistered within a "specified

period:. " By the term "specified period" and derivatives thereof, as
used herein i sBye@terh heonmisihationabndiedvatieesiaewet astused adirimis stazmt iantmarof one

f TOR i h bit d 2 d Co th
b et A ESEBION o 20E Maner R Sahep atienr el iatbe & st i o

can i ncl uderadelnrud:atllareﬁectsxemﬁnmumt st sramTQR mbi‘lb&ifhgb;@hfpoommdmdmpoﬂnd Beor a
invention are adnln stere nc t fi.ed period refers.to. tlnl ng
of the adRiHTEEP AR sBreP S kot Slvaik therRBh S A Ca b BORIBORii hol o
day. Yhennonsmaltarisaiub, mnmwuﬂmdgfaré emimstersddi iana alfoge aihng proxingityetd emohe t han
once a 25 ,day_ the s

er| cal cul at ed based on the, first
S nr sty PP FyttmorS. dbissnd Tonte M Be EPriebas S st ed B P&PRls of a
conpound désetgbéoﬂnﬂ\eegltdneImohipatln(ﬁl’r\%ywlwaﬂlmetﬁtedtmplbdﬂ@ dridrteé othef corgpeund
specific day, are nat. consider alculatjn eci.fig period.
Shent t il oV ioR B s feahe Siebiorot el n bt e R ey s Chey will
both be adm nistered within 24 hours of each other - in this case, the
be adn1 {ered

wthit 12 hour BYoieeeR soREPaton 19 riss SRed Ko d* apeely PECP BEF PBRAGPI | be
12 hours; cepdsitinyortdoampositibhs that brebeseddoiaaisiisteean WTOR i’hh&btmgtcohipdnlﬁdr s of
caeh " Nt oS oA bR R SO B NS g R Y
case, thettgpewdntioed Wn both compounds are administered simultaneously, the combination
kit can contain an mTOR inhibiting compound and Compound C, or a pharmaceutically
30 acceptable salt or solvate thereof, in a single pharmaceutical composition, such as a
tablet, or in separate pharmaceutical compositions. When the compounds are not
administered simultaneously, the combination kit will contain an mTOR inhibiting
compound and Compound C, or a pharmaceutically acceptable salt or solvate thereof, in
separate pharmaceutical compositions. The combination kit can comprise an mTOR
35 inhibiting compound and Compound C, or a pharmaceutically acceptable salt or solvate
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WO 2011/ 062930PCT/ US2010/ 056931 period will be 10 hours; suitably they wll

both be admi nistered within 9 hours of each other - in this case, the
speci fi edwpeniiod29s0! | be 9 hours; suitably they will botrhThs2@adnsesst er ed
within 8 hours of each other - in this case, the specified period will be 8

hours; sujtably. the both be adm ni tered wi.thin 7 hours.of each other
- in this"ERE '”53?%ég¥§p‘§‘é‘i”¥‘?‘éed’ 5 $UPR 'PPS B %S'Haﬁr%ac‘%%ﬁ M ;‘?GP?{@{} will
bot h ]E)_e gﬂmrmasg@tmflcmmﬁd%itmnﬁ|d1§111fa€at@ba@@@bs other - in tEIE ca;e t he .
speci fied peri Wi hour s ui t e admi ni stere

wi thin 5 hour sP %Fé’ﬁCtotFﬁr&r's prqvwe ”?’é%aé"’”?ﬁéo@tiﬁ%i@f NEFPWNEYSWi |1 be 5
hours; subh abIQR iMmyting ddmpaehb ihassdition stk pgshawnhbéduticdllynmdestable caatdn; ot her

- in this case, the specified period will be 4 hours; suitably they wll
bot h afti ni stered within 3 hours 10 of each other - in this case, the
speci fied peri gdmpblhd b® 3r Rowharmasoguticdnl yaddeptabie khit e sslvatei sieesogdin t hi n

2 hours of each o in this case e specified period will be 2 hours;
sui tably PFRAFANPT Wqﬁétq?aﬂ@a%?d'ﬂﬁt'iyﬁg‘?%ﬁgﬁf?H'FFI 1 hour of each other - in
this case, thelrsp&eembedineat bbthevihvdntibe tiadoorhbihatisrukit cAapriseedhdesiBiving t he
adm nistration of an nmTOR i nhi biting conmpound and Conmpound C2 in |ess
t han abouf°¥B°'Mi'ffut es apart is 15consi dered simultaneous admi nistration.

Sui tabdy, whenah tmfr@mmiimmtg eompfuntl hre asgvceitibh MhieSplaﬁmiaﬁélﬂkzeM)eﬁbcfapfab&
"specifi edazgerl o& , the corrpounds will be co-admi nistered for a "duration
of time" e term"duration of tine" and derivatives thereof, as used

herein i s rreant:ohtpatmd)(n hoccmmum@;eoﬁcdtlpeaad@p@btel enlt agsresa@ldkite nlhstdblf efh
within a % Cltfl ed erhl od" g ”a i%ﬂi tgat ed. nunber of consecutive days,
opt i onall9S G138 ByP A AT Y ECENBRE GBI'YE days where only one of the
conponent mempomad@mpsmdmam sioeided in 2 fdhegatich B uitsie torfseqderpial, isepdrate

adm ni strati it Lé 53&3( during the course of treatnent, both
conpo dsaW/PrS'WE AMAEAURPITUPLFUNt hi n a specified period for at |east 1
day, followed byorteemisatimnentsthe abmbunamfn ltuh&;mip‘F@asi nhi bi ti ng corrpound al one
for at |east lqa% n this case, f% ﬁé n% f) t.tLeast 2
days; suitabl y? "§rPRG 1 ECBUP'ER anm PEaf Wf‘g CBB‘PR“% t?p%ﬁfr?&'é 'W MM e 30
admi ni stepleaimucélhtidallﬁa@metabfe edrigreandd for at Ieast 1 day, fol | oned by

adm ni stration_of Lff m'I,;O? i nhi bi thMg nEo&;th;d f,eas t F Flay

in this case, PHECAU SPTBRCOHFOPRIR IM-PMPRE" |°éét’s'? aémaa 'Qa LPGCEBIRpe
duringot healtOusd%téfthéréefatrfmﬁoplabm mtb@nplmmmewwlly b)@se@d;hslmcatlef @ddwi t hin
a specified gerlod or a | east 1]c atyd d\gﬁe adm ni stration of the
mTOR i nhi BYMPIAG 6K 8580’5 BN SpigIrS! ”Pé&g?” é%) - in this case, the
duration of ti Wee 3tomhbbihatioa lat cb&@do tée Peyidedsty mabdthlonﬁswohn@ tbsageaardse of
treatment, both conmpounds w | WO 2011/,0629 PCT/ 10/ 056931

b i ot ePUANAER TRTURRERT | SUT 95 Ors SPG AR GAdler AR T Bty
adni Ri st r Rihd otmatgé pgdvtajem‘t'aa dc?hirbio’t Iemglnflebl‘qycwddllgairomﬁ:tﬂagfel air trh@fa@tnbtfb days -
int case, e, dur at time w e at. | east ys; suitably,

duri ngo ¢ hedins B8t Py deathygh et o i BB IRIRN S PRE B ni St er ed Wi t hi

a specified period for at least 1 day, followed by adm nistration of the 5

MTOR i nhibiting co or at least 5.,days - in ca
duration of ti HBQ“%%!” b %rggtne@pffggg reteut tt%ﬁ%ﬁbnﬁﬂp?ln%fot"ﬂ‘e €8%|Ps%r of
t r eat nent tlswetatmdqgrmpoemtdmdwo hdcltlmle matthignni sl eb&damdrdstisngrawﬂmeencﬂ inextigipeentj od

for at least 1 da tb V“[?H P% ﬁitratl on_ 0 Ih% TCR i nhl biting
conpound b?oﬁaé‘cte Sa&“"’t’ &st "' @yge"p? '°t fiP §”%%s°ére? dQarEPPBR o ti e
will Be at |east 7 days; suitably, during the course of treatnent, both
conpounds wi Il ,be 10 admi nistered within a i eriod fo east 1
compouns ul| | sk, R RE SHES A BaRRRE! B aRSh. S h st hEPS",
at | east ESrddayes a deﬂretdmfﬁﬁctla%t,lssUh&eydwhatdnmtlalprﬁtatnm hinhdn, beothler b@dedt. 8
days; sui abI urjng the c f nent ounds l.] be

o i ot ePBtPneMi 1 et corPaRoTaticontT s Trdantion, \SREHT & cbetengS

f ol | owed bMMadngansmnahomasmﬁmﬁhEmwmﬁRuenh@bmtmn@uﬂgﬁpmunmrmhmmeotmheat

|l east 1 day - in this case, 15 the duration of tine will be at |east 3
days; suitably, during the course of treatnment, both conpounds will be

adm nistered within a specified periodiffor at | east 2 consecutive days,
foll owed by adm nistration of the nifOR i nhi biting conpound al one for at

| east 2 consecutive days - in this case, the duration of time will be at

| east 4 days; suitably, during the course of treatnment, both conmpounds wl|
be adm nistered within a specified 20 period for at |east 2 consecutive
days, followed by adm nistration of the mlIOR i nhibiting conpound al one for
at | east 3 consecutive days - in this case, the duration of tinme will be at
Ieast 5 days suitably, durlng the course of treatnent both conpoundS\MII
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treatnment, both conpounds will be adm nistered within a specified period
for at | east 3 consecutive days, followed by adm nistration of the nmlOR
i nhi bi ti ryoconpweesd al one for at least 1 day - in this ea¥asS2alo@sear ati on
of time will be at |east 4 days; suitably, during the course of treatnent,

bot h conpound i Ll be admnistered within a specified . period 5 for at

Ponst 3 ooitleduth ieoligyS B4 Bideaied B i papal P b St PTRGOMRHT 06 b t i ng
conpound abrabigatic oradonlpesiibn 8f wons @it ice@pdayss. - in this case, the duration
of time will be at |least 5 days; suitably, during the course of treatnent,
bot h conpounds will be adm nistered within a specified period for at |east
3 consegut: ve qifaer%ombomdsw@‘dhbxpr@wﬂitmiirﬁzbh@giwmtmfaltrbhs nalGhavienthé Riblliyn®
conpound al one. for at |east consecutive days. - . inthis case, the
Goratibn 5SRas Trre bERgnetaflr gaiayeroCotfish i Rrotth pilyPoRBREbEdEt of
treat nent is afdhsteanpratirdsh wolymohRshi@thrimsi (Ssctymestphé”) At withiaptae iscoes opetd od

for at | east 3 consecutive days, .foll owed.b inistration gf the mrorR

| ohi b t1 neobesEE T biesSeB e aatt i Ft Ty RhER asrall fiacinte.

t Pe dur at aon @Epdﬁﬁ@ﬁo%bhgeg&a'naérlnlbe%&lre or @mwesouamcablaﬁd déurailsﬂgrefshlﬁr?@u(rj se

of treatnent, both, conpoupnds, w e adm ni stere ithin a 15 eci.fie

Obr | gt oraziofOuL e CHRlERi oot Poh BT R Lbe dRiTafei By S he
MITOR 1hhi physiday clearagtotistids khowe irf e aat suchastx-fay eiffis@outpaterndaysubility narddhi s
case, the dyration of time will be at |east 8 days; suitably, during the
cour se of"Fﬁ@gﬁﬁﬁﬁt, both compounds will be adninistered within a specified
period for at |east 3 consecutive days, followed by adm nistration of the
mrorR inhibiting %pngﬁynd aho.edforlﬁ leastt6lconse%ytive.d s -.20in this
case, the duraPlEi SerWiRg dginad. Pealldosinguptogoly doacribet ne it Jhe [RAMey ot he
cour se of compadnieddmibietehed 0ogx0 Hidtdisavel tol cdpemertbal witls they sdrtvafttfdatmentsgreici fi ed
period_for at |lea 3 consecutjve days, follo by, adm ni strati on of the
o i DIl B £ 2 Seteg R ok oo T dndtind Ty Rep f S50 ¢
case, thedayyiatwhigh lgdth compowmdslar®adminidte@d tandi@he aytionabrurhiedrl of cothgcutng t he

course of treatnent, both ¢ ounds wi.ll be adm nistered within a.2

Spect 1 eddpis Rouepritioneas IR FORERudl rompeuRE b ST s hé ndicatea

adm ni st r absieg paftodohe imilidhg thei dmbdum @f compountdadrhialerédrocatr dteswie poidiay -
in this cgse %he duratLoq of. time will be at |east 5 consecutive days;
sui t abl y, S4TI9 thE SPWES CLUFLREEE treat ment, both conpounds will be

adm n2Gtered wthin a specified period for at |east 4 consecutive days,

foll owed by adm nistration of the mIrOR inhibifing conpound al one for at

| east 2 consechfi veedidipsein e iteim hCempaded ¢ he N@gPat drPreFoUNAng, whll 12 be at
| east 6 c CULi : i tabl ri he course of treatnent, both
conpoundsg%% a%%gﬁégﬁg%%gFﬁﬁg%ﬁﬁf¥ng%ghgggéTTied period for at |least 4
consecutive days, followed by adm nistration of the mlOR i nhibiting
corrp_ound al OneTLé)Eeri%t“Icla%%%tdo%e’cé)éqﬁ ee%ur%e'ré/'ﬁ V\ﬁ@gg uﬁ(gérgtlo%“tosm%gﬁ%’si t rI1eed(§isLér ation
of time will be at | east CoRsEeUtI Ve ays, “suitably, durrng e EoUr se of
treatﬂ?ntorHﬂhhd@@mﬂpﬂﬂﬂﬁeMb¥bnbﬁﬂ§§&ﬂﬂbﬁh%b@%§&x%ﬁéh@@mao@ﬂﬁe?%bﬁﬂgﬁﬁrlOd
for at |east 4 consecutive days, followed by WO

2011/ 062980F0¢/Nighe0 IBh(66 9Binterhnicaidose adinmistered ththeralbjRet telvapidlyiimgjeasenpound
al one forgat i - 4 i : - at tinme
will be al® %22@%”@%%2%%2"@?33@8ui%“QEFCV; S“‘d%?’?tﬁ%“rt%ﬁ‘g‘ g%%’ﬁ%’i‘a%gf e

t r eat ment hereist Willdeniseunddo ikl daybesudi@myrfren dried’ dayshisnitably frewi f ited qsyei od
for at le thVe. fall [ 1) LO f OR
inhibitingﬁ%@ gﬁﬂgﬁgga#%ﬁéqgﬁéugtQ+e§@f%99%oggg%ﬁé?@L%@gyga? iEPSﬁHE case,
t he d3@ at e@hodifnentsmthenil¢ddingedese” [caa dncraasectbe Heaodt jopeenteasion of the dtybyto adur i ng
t he cours - b b e ¢adm Ny d it hi

speci 1 cdt SRRy BrapiyepBol. JRTRRIDERL M nfal 1RRME] S5 oth itrbadt

admi ni st r Htei leodeonchetratipOR' ithehédloo tto aghereppidically effestiee fewe! intconjgastionwithay -
inthis c ; i 0 i ki . t o IV, S;

Ui tabl y, D RAREHBEPb, TR Moating 8ol cofBR ol BeRRr ey 23,

admi ni st epeaiow thanenae HpeddVf (et Weta imes peaday)e Sitaldly then'deasing dased wlls,

foll owed by adm nistration of the nifOR i nhi biting conpound al one for at

| east 2 consecutive days - in this casg2 the duration of tinme wll be at

| east 7 consecutive days; suitably, during the course of treatnent, both
conmpounds will be adm nistered within a specified period for at least 5
consecutive days, followed by 15 adm nistration of the mIOR i nhibiting
conpound al one for at |east 3 consecutive days - in this case, the duration
of time will be at |east 8 consecutive days; suitably, during the course of
treatment, both conmpounds will be adm nistered within a specified period
for at |east 5 consecutive days, followed by adm nistration of the nTOR
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C2 alone for at least 1 day - in this case, the duration of tinme wll be at
| east 2 days; 1b5suitably, during the course of treatnent, both conpounds
will be awoi2nigteessed within a speci fied period for at | eastusioidayeesf ol | owed
by adm ni stration of Conmpound C2 al one for at | east 2 days - in this case,

t he duratjon of .ti d sw duri urse
ot C ons o Bt T s sy uiteBehe ldteSdosh ol BB et eint Bl 4 ot o
}‘or at | Samtas lheia)amtémﬁdrice\fMebyumbm ot 2 ad I10][t|n®és @onmym@rﬁ:? talﬂ)ﬂ&lefsor at
east 3 n thi rati on of t eat ast

days: sut S0y Harr g eE Sdgtnes BT Laehentat Simeso B ARt o

agn‘i ni st edesk WIIttiél dundinisteesd for&dinm%td Ddav]sprsuﬁébly famt1 b @Ia:yys fscmtduwmnhy

adm ni str 0 nd alon a eas; Y, ase, the
dur a1 on Gt SCGEeE STAPOGE" ot Tr auftogy R 2 eyt eatay FRE daus (Rl PLE ot
treat rrent mabﬂéd‘an@@ﬂpguglﬂ&)twdl_l be adm nistered within a specified period
for at least 1 day, followed by 25adm ni stration of Conpound C2 al one for

at least 5 days - in this case, the duration of time will be at |east 6
days; suitabl yThétgrimgndiftenaedrddeetds tiseitiareintwill betuRdestpdud dscam d hosb;e

adm ni stered. wi thjn speci fied period for east
S ni ot KBt Brseuply adteB REGeh LStoREi R eat BrsduicrE ant vigey teMes PR ase.
t he duwp at isIOWIyOEalstei BIBchbhcdmraatbn II@GB;t of7thd ayusipositiél tta bh,erer%UMytéi%cm@ur se
of treat ghcot OUI’ISV\A (? FI fr{eﬁc?.,tered Bgﬁn naseglfled
period fo 8‘t of 8 dpatata3HChs ISR '85‘ YabifRoHY S 15val: edPa'E‘i?HﬁB °%2'%al one
Bor at | ggériti)(alrallyda@'rﬁ[nistéré?ltdmbé ARy atrfdetrﬁudailtyldb%goéfhther‘f’ﬁalmeh(bjn&lﬁ_dlagle Lseast 8
ays; suita r t he cour t r eat ment ot h conpounds wi e
adm ni stefpé"(?ryuat”ﬂﬁ#oéggﬁ@éfj?ﬁe 91%%@?8‘8998?6 -at | east 2 consecutive days,
foll owed by adm ni stration of Corrpound WO 2011/ 062930PCT/ US2010/ 056931 C2
al one, at lea 1.da ase, the duration of t
east 13 days:  SUMAHT SR B3 Pestar 45 edrirenieredsttin cospotits vl
be adm ni pédaed wi t hi n a specified period for at |east 2 consecutive days,
foll owed by adm ni stration of Conpound C2 alone for at |east 2 consecutive
days - in this case, the duration of tinme wll be at

By the term “specified period” and derivatives thereof, as used herein is meant

the interval of time between the administration of one of an mTOR inhibiting compound
20 and Compound c? and the other of an mTOR inhibiting and Compound C2 Unless

otherwise defined, the specified period can include simultaneous administration. When

both compounds of the invention are administered once a day the specified period refers
to timing of the administration of an mTOR inhibiting and Compound 02 during a single

day. When one or both compounds of the invention are administered more than once a
25 day, the specified period is calculated based on the first administration of each
compound on a specific day. All administrations of a compound of the invention that are
subsequent to the first during a specific day are not considered when calculating the

specific period.

30 Suitably, if the compounds are not administered simultaneously, they will both be
administered within 24 hours of each other — in this case, the specified period will be 24
hours; suitably they will both be administered within 12 hours of each other — in this
case, the specified period will be 12 hours; suitably they will both be administered within
about 11 hours of each other — in this case, the specified period will be 11 hours; suitably

35 they will both be administered within 10 hours of each other — in this case, the specified
13



5| east 4 days; suitably, during the course of treatnent, both conpounds
wll be admnistered within a specified period for at | east 2 consecutive
days, folwowed/dsy3adm nistration of Conpound C2 al one f@®CTatS2010M54938
consecutive days - in this case the duration of time will be at least 5

d tably,. i th i t th
S e ehSipd e 8 holas ity By val bE} 5% Aoiinigess SARE LGRS teglS
10f ol | ovv_edthbz —aignihiy ségeatth@rspeéméamp@%mmltcaeag obersf @mtaﬂ;i Itmswnl%oth bet A
consecuti1 v ays - S case ur a n nmne w . a
GovesCuli BapMEa il BrRula ash Hindt e &t folnes¥e, IneSheinsn wetiod il PERL
?dm ni Sfj eh@ds\é%mthblpttﬁe}&pm@ofh lesl a gr@iniststed aithmt 7 h@facsbf a?@?macum e csys,
(0] (0] adm.ni str. e or eas .
onsoent i D SE08s BEict Wil B na P ROHAG frey SuEBS o i BT thip 6 oy 7
dgy;s; _ Sui bfaédcya otr?]&duhlthﬂg cé@tr@wd e@meogpe?wwmrmlrﬂ ho&@tdmutau;mmynms bwthlde be
adm nil st er Wt I N | € r.o or at ea eCU.tlve ays
POl owed B infieran vt B BRUst SRt B uibeastt Ble GreelBgr g0 YhEE 5 i ve
days I)I i nhglhrBSSLmaBIﬁ thémllldnl@trﬁl?e ?ﬂnﬂ:stéréWIWn|4 h&es at eh@astheB- thatyis; case,
sSulta , uri n e.c e o0 rea (0]
S oY i fied ASHMIBE A ot SRR sy Yl Bo Zereased i & houss.
foll Omd_ bﬁle@(did wthestriathiorasd, tﬁ@mp@@lﬂ%ﬁ B&f&j WlIIOc!S‘eB3eriUr§afsu|taﬂ)$&h<a§/ will bet .
consecuti1 v ays - S case Ura n | e . a
GovesCuli BapMpEa il 2rRula ash Hindt e B folnes¥e, e et artied il B85,
adm ni st eh@lds\l\ﬁsdlibblly tﬁeyswm(hofth bd aﬁ&fmﬂdreﬁommﬁ 1Iheasbf Sachais@CuUini thie chays,
o & e e ety Bt Be HooSOT oM Aeied nry i adhinisTalon o iHTOR |
duri ng thﬁ]hﬁﬁ ggsgomboarroe%aﬁebmpem ORI Iaboaﬁa% AHOY SiBreR

within a specified period | east consecuti ve days,

adm ni5st r adnsidered siColtpoeoud aGthirdstaatienf or at | east 2 consecutl ve days - |n
this case, the duration of tine will be at |east 5 days; suitably, during
the course of treatnent, both conpounds wll be adm nistered within a
speci fi ed peri &ditdudy, veten thastondiratine ef thd ingematipsis ddalinisterssd foy a “specified

admi ni traLiop. RL GBI IFBe BbYFiGereBliol £Athatin GPRREEU! I ve days - in

20 By the term “duration of time” and derivatives thereof, as used herein is meant
that both compounds of the invention are administered within a “specified period” for an
indicated number of consecutive days, optionally followed by a number of consecutive

days where only one of the component compounds is administered.

25 Regarding “specified period” administration:

Suitably, during the course of treatment, both compounds will be administered
within a specified period for at least 1 day, followed by the administration of the mTOR
inhibiting compound alone for at least 1 day — in this case, the duration of time will be at
least 2 days; suitably, during the course of treatment, both compounds will be

30  administered within a specified period for at least 1 day, followed by administration of the
mTOR inhibiting compound alone for at least 2 days — in this case, the duration of time
will be at least 3 days; suitably, during the course of treatment, both compounds will be
administered within a specified period for at least 1 day, followed by administration of the
mTOR inhibiting compound alone for at least 3 days — in this case, the duration of time

35 will be at least 4 days; suitably, during the course of treatment, both compounds will be
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30this case, the duration of time will be at |east 6 days; suitably, during
the course of treatnent, both conpounds will be adm nistered within a

speci fi edwpenilad293or at | east 3 consecutive days, foll oweu/usgo10/056931

adm ni strati on of Conmpound C2 alone for at |east 4 WD

2011/ 062930PCT/ US2010/ 056931 consecuyt i da - .in this case,, the ration
T o BT alTR B Sepced PEnad 1 o fooST B, oyPued Y RGO i ehon;
bot h conpamais inkbitingbsnasbiih a iatdnerfedatwe ddtindayssprcthisi @de peidueatioarof aiind east
3 consecut|ve adm pistrati nd C2 al on for

days % | | owe osﬂ](‘@ o) I

ot Ponst B a0k a SaayBlaohy 400G Bl et ba Somepniis Miite be. a
| east 8 dayminisherbd iwathinya sbidified petib®fd aufeast Dlay, feRWEE by, adaddistration|ed tieds
will be adnministered within a specifjied period for. at |east, 3 consecutive
days, T of MR PR PL IR T0f 2B aLIRYSCo MasresP oo suraBadT T51e
consecut i will tstayisleastigddydt suitdse dutifpthddoaitdeodt tafatrhemtEbath|donpeuads Witast 9
days; suitably, duyri t he coyrse ft at t,(ﬂth onpounds w ||  be
adm ni st ePURMATRR WliM eaeedpepar fosdt Fart Loy, dlloeq bYGHaudRiatoR oA,
fol | owed by OFDadhibithgsdohaiound afneGonmpoisast Bdayal-omethisatasal theemsdtion of time
consecutive days - in this . e, the duration . of ti 11l be at |east 10
days: - sui VA S lgastgeeh SuETr BT e SrereaBe T BemssTRaY G 1 the
adm niGt epgdinwtérbd withinspesicifie@ peped fovdt feast Atlay, dalBived byGstGisttdtion of éys,
foIIowedbqigm l.stration of Conpound | one. for at |eas .day .- in
this casemTCRmNbitng Giing alche Tt fueaiti 08 ab PeesP el faays:
sui tabl y, wilusd agleddtes dyst saitably, Hbting thlenmintse dfatdatraempbotn d®mplolihddeill be
adm nistered. within g.specified peri gofor at éeast 4 consecutive & S,
ol | owed By i PompesT e Rish i & hthg oroaive e PISBRIDU i ve
days - i natilinst@dse of theemTORahhibitingcoinpo®ndiblbhe e Atledseastay6- bahBegge ve
days; , sui agé .durin tﬂ cqQurs oqf treatnent .. both conpounds wi]l e
i nh St B o et dRRD 8 outi S0 OUrbadhe S5k SbRcAr Rt haffs
fol | oned bympslmdsivdll batdomisiéreCavihunspeilicd palio eorfadleasdt 2 beasgtutde days,
consecuti days - in.tsgi case, th g.\pr. ti.on of tinme will be at least 7
consecut | JHORRY DY affirialieos air mag MR Gl g SemplEd sie 8ofh ee8hmounds
wil | consecutive days — in this case, the duration of time will be at least 4 days; suitably,

during the course of treatment, both compounds will be administered within a specified

20  period for at least 2 consecutive days, followed by administration of the mTOR inhibiting
compound alone for at least 3 consecutive days — in this case, the duration of time will
be at least 5 days; suitably, during the course of treatment, both compounds will be
administered within a specified period for at least 2 consecutive days, followed by
administration of the mTOR inhibiting compound alone for at least 4 consecutive days —

25 in this case, the duration of time will be at least 6 days; suitably, during the course of
treatment, both compounds will be administered within a specified period for at least 2
consecutive days, followed by administration of the mTOR inhibiting compound alone for
at least 5 consecutive days — in this case, the duration of time will be at least 7 days;
suitably, during the course of treatment, both compounds will be administered within a

30  specified period for at least 2 consecutive days, followed by administration of the mTOR
inhibiting compound alone for at least 6 consecutive days — in this case, the duration of
time will be at least 8 days; suitably, during the course of treatment, both compounds will
be administered within a specified period for at least 2 consecutive days, followed by
administration of the mTOR inhibiting compound alone for at least 7 consecutive days —

35 in this case, the duration of time will be at least 9 days; suitably, during the course of
15



be admi nistered within a specified period for at |east 4 consecutive days,
foll owed by adm nistration of Conpound C2 alone for at |east 4 consecutive
days - i nwohnsl/c2ese, the duration of tinme will bePpatr/use@ass®31
consecutive days; suitably, during the course of 25treat ment, both
conmpounds_wi | | Eeb dm ni st er ed

i t hj iqd f

oot yebinanl bty Fobai M e A B ST i S Perst 47 dSTR 3 o

: east Ilcmuﬁv{e\myég‘ymowed )Y ?dﬂwu&us&atg@m oftthe ndlﬂ]l%ltrihﬁj"tlr@fcdr@[pl‘iBnWaldneb@'baE )
eas consec lve rl e C rea (0]

comounds SWERT bEMKal RTStuFeleiion of teseuliieet e dotPvporiabh dudne’s

f:ons;acut I e (dﬁuy@ oﬁt@édtm»amd bbm @Mpdmhaé Kaglk b@admfm@@r@mumh 8&68cuﬁéd)p@nddor at
eas

d IS cas r at L9 of ti ast . 6
consectt | 6 Hal8st ufrSargve dlivnd PHES couPdER PR Bt ™ THEE FESiBounds
wi || be adstpoiidedient WrtaltllldmsEIZS:bﬁ@thl%idWJ- Odthisodias@t tHee@sbticn clSEOAIL | Ve
days, fol Eﬁ g\o 201 62930P USZOlO/ 05 a ni stration
Compound £ 25178 & Bpsa Ul CuangHe SOUF Y FERIERE P FrPaincs. wi e
duration edmtnnsm@rew withie apeduf%aisber?'odccu"nsacietastve dﬁh};écutlselldaﬁyb| Solloded ity t he
course of rea ITE tl%ot hg(égr%ou ds will belad within a sgemfl ed
e od { oPOBIATELE o6 MEMLER U BN aYEPOUG TG By Rt RPEL Aoy
Compound @2th& @erse fr@r dahtidreastime ot 08 3k Gatst Beday8y suitabiyn dud*ngsth@aaﬁurset bie
duration of t| be at 8, consecutive days:. uita? gurl g the
cour se of TeR TN ComendSHl PR P SE s e bP B PP 1P P e £ e
period f 0t§ori§ecdﬂ&1@$day5 fonmmt:w admeindayton dfcthé evieIR hhibitthy doingdouad Ianne(fi[)r
Conpound al.o east .4 consecytiye ga S,-_in. this cas he
dur at 1 on gFeerih Sapsieuie 4R n wRPERE s {GalELSs foe Pl SR 2
during t hewfa(blyr slaring trter@mrmat tredimieht, Q@ﬂ‘pomrﬁpkamdslmll beheinasisterddswvitiie c
Wi t hi eC|f|ed ﬁ at le onsecyt | v days foI g
i i St r SOOI BRSO  pt NIDHEY Py “OBIIRHEAIeT Po NEgHOR |
thi s caseinhtdititngcidinaiouns ahetfomnat laadt|5 (h!ﬁsettutllveaiays 10n ¢ro$ sass) thev gurd Bors of
sui tably, tir%lérV\I/iIPge %plgagt%uéésy%; gJitany, during the course of treatment, both compounds will

be administered within a specified period for at least 3 consecutive days, followed by
administration of the mTOR inhibiting compound alone for at least 6 consecutive days —

20 in this case, the duration of time will be at least 9 days; suitably, during the course of
treatment, both compounds will be administered within a specified period for at least 3
consecutive days, followed by administration of the mTOR inhibiting compound alone for
at least 7 consecutive days — in this case, the duration of time will be at least 10 days;
suitably, during the course of treatment, both compounds will be administered within a

25  specified period for at least 4 consecutive days, followed by administration of the mTOR
inhibiting compound alone for at least 1 day — in this case, the duration of time will be at
least 5 consecutive days; suitably, during the course of treatment, both compounds will
be administered within a specified period for at least 4 consecutive days, followed by
administration of the mTOR inhibiting compound alone for at least 2 consecutive days —

30 in this case, the duration of time will be at least 6 consecutive days; suitably, during the
course of treatment, both compounds will be administered within a specified period for at
least 4 consecutive days, followed by administration of the mTOR inhibiting compound
alone for at least 3 consecutive days — in this case, the duration of time will be at least 7
consecutive days; suitably, during the course of treatment, both compounds will be

35 administered within a specified period for at least 4 consecutive days, followed by

16



treatnment, both conpounds will be adm nistered within a specified period
for at least 7 consecutive days, followed by adm nistration of Conpound C2
al one forwet20liems4302 15consecutive days - in this case, pCmaSduoasésdn of
time will be at |east 9 consecutive days; suitably, during the course of

treat t, .both d RARE dm ni st d withij i fied i od
or e T s aaP iR TR TSk daty Bing G ol i e e B T SR e RS G 2
a! Flnebf or inatlhisl @as,tz thé (ﬁzlmbﬁQiﬂti'hTee\Ndid®}é5‘at-lee!sﬂ8':30:0h§ecma8§da)tshﬁui¢hm}atdhﬂﬁlg ?fe tinme
W e at eas consecuti ve S, SUl I ab, , ur.l.n t he.course
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ff)r at |em:['st ?Qoﬁﬁbﬁ?&wﬁéy&ef(?l@mddtfyoédnﬁ]m@tﬂat?m_ (ﬁdﬁbmh'B@RﬁlﬁHilgﬁng)Ezprﬁpmf ?q 2
al one or ea onsecuti v ays.- I n IS, CcCase, .ne a on o I e
i 1 e kG Y loal ARG MR trig baber 1N 0 G0 F o AR oM B oL @B

t r eat ment corld@titiveoopRY BURaN,| durhg Mentaursd of edamhdhi both S@esdUNdedvipese od
for from1l to.3 consecutive s, followed b dm ni stration of Conpound C2
L one. +or 39Riered WET o Sre i poisth i et eath AriRrSe Gl s PIofRI IS of

]E r ea]E nment ad?ﬁnﬁé&aﬂ@ﬂpﬂtﬁ@dﬁT@H ihhibieing@oinpogidealede Wartdilgnsa 1s42§G ini taid qaee, od

or rom

R B Ay T
t r eat nent tredtaidht, coEpoongdsunds| will ibe aithisiesddewiitin\al §gticiiied pepied iféri &tdegers od
o2 oCOTE SN L5 ey P S AL R B P PR o
conpoundsativdast Recadatitivet éaydd-\ihtthisncases piee idutridn pefr iirnd Widrbe? at aesequt i ve
R R R T e T R e
"speci fi eddpmist@dd it ri spesiiddoperiod for at least 5Stonkadltiye dhys] Rglovbe gour se
oo 2! TE B o BT RORILAP s PIRSHED A0 OO e Foctliena -
in this case, the duration of time will be at least 8 consecutive days; suitably, during the
course of treatment, both compounds will be administered within a specified period for at
least 5 consecutive days, followed by administration of the mTOR inhibiting compound
alone for at least 4 consecutive days — in this case, the duration of time will be at least 9
20  consecutive days; suitably, during the course of treatment, both compounds will be
administered within a specified period for at least 5 consecutive days, followed by
administration of the mTOR inhibiting compound alone for at least 5 consecutive days —
in this case, the duration of time will be at least 10 consecutive days; suitably, during the
course of treatment, both compounds will be administered within a specified period for at
25 least 7 consecutive days, followed by administration of the mTOR inhibiting compound
alone for at least 2 consecutive days — in this case, the duration of time will be at least 9
consecutive days; suitably, during the course of treatment, both compounds will be
administered within a specified period for at least 14 consecutive days, followed by
administration of the mTOR inhibiting compound alone for at least 7 consecutive days —
30 in this case, the duration of time will be at least 21 consecutive days; suitably, during the
course of treatment, both compounds will be administered within a specified period for at
least 30 consecutive days, followed by administration of the mTOR inhibiting compound
alone for at least 7 consecutive days — in this case, the duration of time will be at least 37
consecutive days. Suitably, during the course of treatment, both compounds will be
35 administered within a specified period for from 1 to 3 consecutive days, followed by
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7 day period, and during the other days of the 7 day period the niTOR

i nhi biting conpound will be adm nistered alone. Suitably, this 7 day

prot ocol we wapwsad3ed for 2 cycles or for 14 days; suitalpcy/uSerodseycl es or
28 days; suitably for continuous adm nistration. 10 Suitably, during the

f bit

o o PR o SR P e b A 8 BB A GRS day
pgrl od, asdglabn{ iduging hl@ toédgleé od&y@tm@f?t Ejthfh zod?yurmlerwum®e@mmmmsmﬁlafmutmn lal Ibe
adm ni stere al one, | a oto | re or cl es
o o LGty R Ao LR Bt § ple Ve oS *filowsd o RERN ST o1 Suous
adrr? BI st rﬁfI'ICIRthlbltlng conﬁjd)llh@blo}’lg fdwfdrﬁlgltbmeccmumﬁe@rbyé (r]I eame{nmtdurm@memT]g? 4
I NNI oun e m nl syere W n.a citli e
om0 1 ofosSTROEO RN poR BRtncE wil pe aGRinRETRT Wb Shetied oRepd BRge. of
tS hga 7b?ayc?ﬁ$eb@l€7i/eéd’a@snt$m/ed‘tw éxlrhmlsgan@ﬂmt o ?@dmﬂzgminhml @ﬂmf dnhﬁ&rgedoral one.
ulta , IS a I oL.O eat e or cycC or or
Ui tanl Y 2bhSechyis el S 9E i G RRE LGitse 3 et Rt conBu S TR on.
Sui tabl3d/ admrnns{n@*ed Imthmoam;s@tuf@ﬁ pieli'le_dfmttonsbhﬁlv_ﬁ}'ﬁ%_ difallvmkydgby;mjrmgnggamﬂ and

oun W m nlI stere | a eclitile r.o or ays
Gorpoune SPupdmel it %Haooauﬁ'@%e?wﬁr%ﬂe3399&89%%5? §857 day period

Conpoumd C2 will be adm nistered alone. Suitably, this 7 day protocol is

r epeat ed cycles or for 14 ably for 4 cycles or 28 days;
CFtably FORMoRdiaa Sostifh apded BimipiStaton Sui tably, during the
course of treaBukdtly, duniag tiédoumnbidiittdatgertt bpinudtiinEuddS O bp eldndni§izresi | | be

d t t hi fi i pd 2 duri 7 d,
and dur nyieng kel ghas o e By, libwEu bl AR ARet eBEliD oune
will be a@ﬁ‘arﬂr%tﬂ: %gle%gpﬁ‘%aysulnttﬂgl dasel mesdlfraﬂﬂ'nyofptrrﬁé QP be I8 Iéa%PQaé’a‘?g for 2

cycles or for days; suitably for 4 cycles or days; suitably f
conti hiJOUSUIEHlbm, Idusmg Htel course W]r%thbhom%mdm@mmb@%i%mstered W|th|n a

Sui tably, during the course of treatnent, the mfOR inhibitin (g gonpound and
Corpound &eqfiedpesiad defratigast & rdays W'?‘M@%b-‘éagfﬂiwtﬂaﬁ%Of)@PmBGUW ¢ ?'Otﬂ&ﬁ%r

during a s0d; od

Conmpound %:tzlg I%O&%} |H$ﬁ§%g€§rtg§9g%:ﬂ§rhg %lv\{ﬂ g%‘?gaﬂg?% 677 d%tag&o?oc
repeat ed fhercaurssyef tesatoent bothlabrrdwgds aill bealadmlrﬁsi@red vwghm espeeificBperings ;
suitably fo ont uoys, admi ni s tza dur| ng .t he seourse
of t reat mshet eane A1 ARy B M FoTRIVES o gRe oS prs! s

adm @t efef W4 hea FBeS b f?rﬁe R be%t st & dja% QHfa'o d@rl %yc&d%eeﬂ od,
and durlngthe ot her days of the 7 day period the mrOR i nhi |t|ng corrpound

will be alifgtAlest diotcampeindssyill pgmdpminisieras vrltfaaya Wtf@dcnenpé foregideastd for 2

cont | muouda R dattthed g ARor b B i o PR 8o Bkl P
t r eat nent thet QiRatiBhQR tinithivinidel 41%e4:0 m%‘dsuﬁﬂﬂy mgﬁﬁ’él Béhr@ o’f’\lréétmléﬂt both

adm ni stered V\nthlnaspemfled period for 1 day during a 7 day period, and

during t h@O'BP%é}de"él&/Qe@fj”‘t'mge"Pdd’W‘ rpéﬁpsaf'%ﬁffdﬁmr eblegpt 1 d@é falipwedi &% er ed
25  administration of Compound C alone for at least 5 days — in this case, the duration of

time will be at least 6 days; suitably, during the course of treatment, both compounds will

be administered within a specified period for at least 1 day, followed by administration of
Compound 02 alone for at least 6 days — in this case, the duration of time will be at least
7 days; suitably, during the course of treatment, both compounds will be administered
30  within a specified period for at least 1 day, followed by administration of Compound 02

alone for at least 7 days — in this case, the duration of time will be at least 8 days;
suitably, during the course of treatment, both compounds will be administered within a

specified period for at least 2 consecutive days, followed by administration of Compound
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al one. Suitably, this 7 day protocol is repeated for 2 cycles or for 14
days; suitably for 4 cycles or 28 days; suitably for continuous

adm ni st raDi20n062038ui t abl y, during the course of treat meor/USké1e/08666ER

i nhi biti ng conmpound and Conpound C2 will be adm nistered within a specified

period for,from1l to 5 days during a 14 day period, and during the other
days of t fo alepedigy ap&epbd dae- MMOR ¢aski Bletqiwgt'beﬁprﬂUﬁdV”{/\PP |at irashdrdaypst er ed

al one. Suit. th| 14 da ot oco epeat d f.or cles or.for 28
Gayes sut PUBRLY pubR Tiet Cou Y oPLEARERL oo PERSSUSES P et TGRad intifa
cour se of speaifEdmenbd farle leaSCORcomdecbiita dug/scfml‘rqnmmdy adrdm@mlpmmﬂcmpwddl be
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period, akd @RNE QG 2 IRESHE IREPSeLAie days hdn 1S gase: ﬁB‘? |dHEPt'€6rﬁ‘36'm?dW &Pl | be
adm niste I h y ISl f cycl es
o tor 255, 2 B, WA unoch, FuSEYoRRLAGRY, P TBABbARS Sy hoy

if the coa@omn&ﬂ@ear\wtm\r@ta amnlﬂﬂdspevmfcmuatl hegstaZ"weecplﬂwequwe,r fqﬂdwgdtth/ey are

adni ni ster ent . By the t S ential .adm nistration", and
o Vet ce baainaSD oh Saebeutey Pos S et S oharusls Tovs Sk e et T
meant t haHur%ﬂ@n %f’ tlﬁH% W ARb&i 4 | g8 %s; %ﬁ?&&'”&rﬁﬂ@dth%ﬂ%‘é“& t?@atr‘nént both TR

adm ni stered one or nore consecutive ays and the other of

i nhi biti ngoreeqntm@l@m" e@adwﬁ@@ﬁd\nm 3 gp@ﬁ@éé@ﬂ@@hfqrw g Zmp@rtsepetu/erdﬂy%ne or

t ; d tilized
et el « OB Ry Toup (bl o RTDATRATC SPobR SR o ER el 48K '
conpound Wcm%‘@@re@%n%%nﬁ@%llpbg%ﬁ 1845t 31 dBAYSORUitABN, bdjdrln@gthgqaggg@gf and
Conpound C2. used herein, ho lt:(?sﬂj%Nl s a period of days after t he

sequent i aFre%Fmﬁ”hlbﬁfF SPMBeLNSE %H@eﬁdﬁaws ithiRiap$RacHi§d SRS (RTRTdPRP 2
Corrpound ggns%@ﬁit \}%eg h J&@gve%dgn %'d%gr{ \%}ét%ﬂ &f Cbﬁgel%(p%?.r%an %lmép%ast 5

i nhi biting conpoun re nei
1000np0undoﬁ§ebutﬁenme |rC&us Sast M dalaBibe &f tidiel \mbdeyatt leastdr ujgyélodu.tday Wil

bea of days select r 1 da , 5 days, 6
daye, 15 adput wedet e agtent B paltonouf e sgmiges féthlﬂ‘a%//ép%‘ﬂf&d14
days. Regﬁér‘iddonlﬂr 5995&@6&1%&%% L5¢, 7&1dWRR by administration of Compound C? alone

for at least 6 consecutive days — in this case, the duration of time will be at least 8 days;
suitably, during the course of treatment, both compounds will be administered within a

specified period for at least 2 consecutive days, followed by administration of Compound
20 C? alone for at least 7 consecutive days — in this case, the duration of time will be at

least 9 days; suitably, during the course of treatment, both compounds will be

administered within a specified period for at least 3 consecutive days, followed by
administration of Compound 02 alone for at least 1 day — in this case, the duration of

time will be at least 4 days; suitably, during the course of treatment, both compounds will

25  be administered within a specified period for at least 3 consecutive days, followed by
administration of Compound 02 alone for at least 2 consecutive days — in this case, the

duration of time will be at least 5 days; suitably, during the course of treatment, both

compounds will be administered within a specified period for at least 3 consecutive days,
followed by administration of Compound C? alone for at least 3 consecutive days — in

30 this case, the duration of time will be at least 6 days; suitably, during the course of

treatment, both compounds will be administered within a specified period for at least 3
consecutive days, followed by administration of Compound 02 alone for at least 4
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15 Sui tably, one of an niTOR i nhi biting conpound and Conpound C2 is
adm nistered for from1l to 30 consecutive days, followed by an opti onal
drug hol iweyesifwkizowed by adm ni stration of the ot her ofcansedi@®séonhi biting
conmpound and Conmpound C2 for from1l to 30 consecutive days. Suitably, one
of an MIOR i nhibitin ound 20an nd C2. i tered for from1l
Po 51 conbatsarre s T BN Boash ) QuRTBREY dR i oh B IR BV GlHENkd by
admi ni st r atiirgnthefcoubse @-‘ttlwltm@nﬁt, BﬂhmB%OUﬁij il bergdraipgsred dvitainda €pegiiadnd C2

for from1l to 21 consecutive days. Suitably, one of an nTOR inhibiting
conpound BefiPddenpdand JePnsscHaidays thellougdfiyradminisirationef Lompewge futdlens days,

fol | owed i.onal dru hoI| of fromil.to 4 da by 25
adni i ot r &Y FORaSFe bRERay et yr % W e i Bherdonine By Al it e
for from iwtablylduummﬁ@cmurseeoﬁaqaimesu|bto&bbgmpanmelsoﬂll aa am‘i?ﬁmshermi Wwithin rag

Fol P onns ERetiBamRANR for ot 1dait SRR B8l BlohEPBY SeBishrafion BFEShaRL S
adni ni st r afimheofor bhesaat b%n@écuﬂﬁb HE}@Q—'nﬁ”ﬂh@'obéé‘%@%ﬂ%?ﬂéﬁd)f%% \ﬁmrﬂwmd c2

for from2 to 7 consecutive days. 30 WD 2011/ 062930PCT/ US2010/ 056931
Sui t abl y, le@sinSouags; Cauitebly, deingdthienicetrseedf fiieatmenitn bothe comgaemise wilf diel owed

by an opt | : i.d £ ol Y. +agoLni i o)

i nhi biti ng&@@r'rsﬁ%%ﬁ%ﬁ@uiat g%?cﬁe%c%%%ﬁdg %Zglg%t gdéﬁ{n%%% Ig(raeday?o cngom Y to 21
conseout i y@émehayrdtior of CON\ﬁdurhyB%lﬁloﬂQtfd)maéasﬂWllﬁ)nb@dutld@)daysf olid meeaday the

adm ni stration of an mlfOR inhibiting conpound for 5 from1l to 21

consecut i deratiery of timgjwilkHeyat I@ﬁﬁﬁamswliablyadwrm teeqasiser of treatmants both 21
consecut | ¥indéysis viPbé QURHhidred wihitta BoddiBeAbd fdrRehst £ oddbeli-adhe! | owed
by adm nistration of an mTO?m |t|2%corrpoun rom3

consecut i foloday by aﬁmlmabitgon cﬁ@qmmumdd alsnatbri atiledserethyf-oin fhisocass, the 21
consecutive days, followed by a drug holiday of from3 to 14 days, foI | onwed

by adni ni 8¢5t & tiste %” Rt eAsli Bi EONRgCUBe CpoittRbPordurirg e OLOHFS’ElO

consegt i BatfANS - boti b&APbhds WAIMBR LHhifidtel & wllith I s3eRIiRE JeAbd #dr AaBSRQUt i ve
days, followed by an optional drug holiday, followed hy adm ni stration of

an mMIOR i ndnsectivegdaysnpgollomedf by atihinsiraieoutfi Cemdaysd CSuaload|fgr, aClagsdb@nd C2
is admnistered for 14 consecutive days, followed by a drug holiday of from
o T RS eCR e GNE By S arenitee PoRtah obime M e IR e B s 1 or
14 consecutitab, dayisg thebccviisd abire’atnﬁﬁﬂmuﬂdo@odrﬁjsa/ﬂmb@iﬁjhﬁmlel@réd)\valtr?n a

E?nigﬁ?ﬁ: é@e%cﬁﬁ%&?“eﬁ eyt Tihel st fva S oiieitubf Simpisiananetspaotd s O
Sui t ah v, CEOlRRUEY 5 ggﬁs%ngé(yuﬁwaggf%t - GQ5S ﬁytdwaq.oq%ﬁ.mefgmlwsﬂ by a
oI i ay of rom

drug to 14 days byamnlstratlon an mrOR
i nhi bi ti npasbponsedufive daysc suitbbyduneg theysurssuoft tedatiyentCoothorontboGads will

dni ni d . foll hol £ f
30 10 aby SonPupPRiouTE) el R g B o rete iRt S EF S Cnd Tor

3 consecUpimmiska¥sn of8bBBlnG C%%@H&dat@aét% RMEBAISE QBRI fl@fhlgc&%n%ﬁécm Ive
days, followed by adm nistration of an mIOR i nhi biting compound for 1 day.

Sui t abl y, d@atipowhdin@2 wils badati leastt 8reds¢@itivé daas,sewtabiyveiudagsthefaoursevxeﬁ by

2 s o8 3R o AR okl 2 QRO O o iR ey BT 4Bl 4 20

MIrOR Tnhi ound i1 s m ni stere ecu ve days Iovved

by admi ni géisatiithie @éyscqméﬂdb}c%dWmtfdtl@m& cgmﬁo@mﬂécalbhwo.davmst 7
Sui tably, an mIOR i nhibiting conpound is adm ni stered for 2 consecutive

days, fol Foweaulhy dadfi-rin dtis aaseo fheodurdinmeing \git beat least bheersgeuiive diags. 30
Sui tably, g @%bWT@BnhggtHeb&édrébBoFﬁ’ém%gHﬂ et *:or{?ﬁoﬁﬁ‘a?‘vﬂﬂ BE & mEt'e wittln e

sequence, an Optl onal rug y adm ni stration
of COnpouﬁreecz‘@d\mnsz@iq/ab@%@p@welgsml@ﬂy%@@@&e@y a@umﬂ%@tlgn obpomreyRd

I nhi béé' n ch lflor at iseaa‘[dr'irI (Ijqellys'[—elket?nsf 8erlsef rtﬁ@d%ré[t%nzc]ﬁ Fr%gsv%ﬁulge' \éF least 6

consecutive days; suitably, during the course of treatment, both compounds will be

administered within a specified period for at least 5 consecutive days, followed by
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days, followed by an optional drug holiday, followed by adm nistration of

Compound C2 for from1l to 21 consecutive days. Suitably, an mlOR i nhibiting
conmpound we 2admezd3st ered for from 3 to 21 consecutive dags/ustablosssed by an
optional drug holiday of 5 from1l to 14 days, followed by adm nistration of
Conmpound C2 for from3 to 21 cgnsecutive days. Suitably, an nTOR inhibiting
conmpound BEéMiitiaRers peee@pewtd €r alens ferpatdgast @repasesutive dawy s in thisg Fasgetheby an

opt i onal hal.i.da m3t 14 days ollo yadm istration of
Chrmound Eo4fiel Y R 4R 5o A eanls Etnd i et SRR AR Br LR £ ng
conmpound treatawmrt mom eorapodnais Il beaus@cisteradewilisiy s, s;fealﬂledmdodbyoraat Ié@st 5

optional drug holiday, followed by adm nistration of nd C2 fo
consecut i 9%”3&8%3’9 SLENSE dellayedahy rﬁ?‘@ﬁ“?tfﬂﬁoﬁl ¢fi ﬁ@mé%'iﬁ)@nda|P§e af@rmahﬂ%"’lsér?’ed f or
14 f ol.l 14
L, g T DA e B B,

Sui tabl y stitabhyil @lemmebcqurmothmjwntl hoth eempotinsis evilk the fagiminsteass withio iave

d , fol

fol I oved gm%%b%‘%“? PSR RRED oSSt A8 eftwest B bk uctlort B CBBana 1

an nMTOR i ghidprdel fag aCWéﬁDﬂlﬁﬁnSeﬁ:uﬂV’éTUay§1—eﬂi &ifls fc@ée,ah@@n&ﬁu@utdf\nmed@ms(;e at
foll owed by an optional drug holiday of from3 to 14 days, followed b%

admi ni st r lgeplo% consecoiifsodais: Eptabhr durindheeeayrsevel tirajrents plthamn}pouaﬁs

| nhi big i nge CRRRAUBI Bitfl ™ SctliRhGstrbATToCaCRASES YbhKRUARY Bayd HiloAEhyPY an
opti onal d(raug hof{ %y Iof r%ﬁm %HO d%yg ? I? de%llzj)y Zomfasdrﬁ5 r?l stration
of Conpouadm@itiaton 8f Compeant C elodaysr at3east hdopse@ntivendel +mithis tasegthe
conmpound is adm nistered for 7 consecutive days, followed by adm ni stratl on

of Corrpouﬁklfa@?” fohtime Wﬁ&begﬁl'?%lw C{IFCRFIIR ‘i’%l EP'E‘?% %'Hﬁotﬂﬁ&quése of

adm ni st efestnfet, R ORBEHHDs MR BaYsomihisletMRahiRYe ssbiifidl Jeridd f@atabaseampound
C2 for 1 day. Swtably Compound C2 is adm nistered fqor 2 consecutive days,
fol | owed bygnszsutivenilayss tfollmiednby fadarnisiia®@ni efhCbhimpowyl €onplooedorf et Idasbrd 3 t o
7 cons fcutl ve da

Gaye. T of FORRBEURE darmrrin 20 Gost inaURHonTLETe Rl BF o ke RBERE s

consecut i y@ta@@wunng the course of tredtinent U@ﬂd@cﬁrﬁpmﬂstvhmibe%dnﬁrﬁlel@réd wnh.p%rl od"
adm ni strati on and e%ent ial" 30adm nistrati Pﬂ be fol w? c\;
0 ration of

repe/at doSPye8r pErgFP' H%r Patte d* b{ORRCHNMP e FR%Y eMOIRNFI DY 2
2 2
011/06 9%9%:55(;%'5% #@i@ﬁg?gﬂlegfﬁe?%mat a}%gl ¥ AfAdnR &%HgthBQJu‘r%\%X dﬁ‘%e

precede the repeat protocol . Suit
anount of wﬂ]ob@cmnelamndomsucsm@r ddysassuftalsly, dtﬁrud@&mecoodrselaﬁltmtrﬁerﬁc@btﬂi ng to
t he pg i nvent i an anpunt sel.ect ed from

L beuDREBomb iR be hhinRierl T SlneREf T bBlal fon Bat 0 OB

about 9”9da3f§ﬂ‘dll@%béfby’aﬁﬁurﬁéf%‘ﬁﬂﬁ o‘F‘Cbu’n[oQ@hoS@?’ ﬁ%hé%rfdt%sﬂ?%ﬁs&u%‘&y%(l about
sui tab the aimount will be selected from about 5ng to about 8ny;

sw t abl y, intthés casoutie durhtionbef tied sk leel af leash &bomseOutBaegiaye dhatably dgring
itably, ,th i . 7L
sui tabl . T edinpi. BEr2 G PEHs WIER A0AMM e ek oMt Boiog 1 ound

C2 adm ni fdrefontl1as 3psnbedltivé m@Y§omwwtbwm@ﬁ%&éwbmgf COmpHEdPCEIRAL for
invention will be an amount sel ected from about 0.125ng to about 10 ng. For

exanpke, frhe Jieolipenseputusrgysnuitzbiadiviing Srecsatiisendf tinatmentf beth sompabidsat i on

iﬁgor gISngWEITgOé g&nﬂfs?égalulvlthm\’éaQﬁéo@ffédcp%’?log%rofrc;@%nfg 6 &r%éé(ﬂwe%?@oll&ve%‘r’ng
7rrg: 7. 5mpy a’ﬂn'iinlst’&tﬁrfgqf Cﬂﬂ‘@pouad%aloﬂlérfgr fr&ui 1 abi4ycon'sd’§m1tlselde§z$ e(Slﬂalﬁwnt of
Compound C2 i s

during the course of treatment, both compounds will be administered within a specified
period for 5 consecutive days, followed by administration of Compound 02 alone for 2

30 consecutive days. Suitably, during the course of treatment, both compounds will be

administered within a specified period for 2 consecutive days, followed by administration
of Compound 02 alone for from 3 to 7 consecutive days.
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adm nistered twice a day. Suitably, the selected anobunt of Conpound C2 is
adm ni stered once a day. Suitably, the adm nistration of Conpound C2 w ||
begi n as wolondiseapodose. Suitably, the | oading dose w | pChasamoas®ant from
2 to 100 tinmes the 20 nami ntenance dose; suitably from2 to 10 tines;
suitably from2 to 5 tines; suitably 2 tines; suitably 3 tines; suitably 4
tinmes; suitably 5 tines. Suitably, the |oading does will be adm nistered
from 1 toFdriiekaysgargingt'sgalciied perod ddmidistekipa; suitably from 1 to 3 days;
suitably for 1 day; suitably for 2 days; suitably for 3 days, followed by a
mai nt enance dosi ng protocol. 25 The anmpbunt of mMIOR inhibitor will depend
ultimately on shieamparddriagl he c@uest otigestmehti thabhYOR! inGibitifgUsdmpfungvardol i nmus
adm ni stered as papt of the conbination 30 according to the present

i nvent onCamppune Ca wilkbmadminisigred witbinfa eneciiipd periad 5 frgm btoabdeits dwirg;a
sui tably, cthe amount_ w Il .be,selected fr ut 2nmo. t,0, ab
Sl tanly Te i BRI and phridf RS PR} Shvi I BThEP ey Rk DR Mliine

Accor di ngbgmpdoure wiffthentdoinistered alormeu s Saithtilyitbis e ddy @sotpant tis odpetakesl for 2

vont onCW T Bebhr ahBth: SUBPEC R (HEIRCR0R T g BT a R IR or

exanpl e, admingatmatiort. of everolinus adm ni stered as part of the conbination
accor%ng to the present invention can be 1.25ng, 1.5ngy, 2ny, 2.5ny, 3ny,
3.5ng,  4ny, 4.5ng, 5ny, 5.5ng, 6ny, 6.5nm, 7ngy, 7.5ng, 8ny, 8.5nm, 9ny,
9.5ny, 10ny, 1$nigbly 2dmingliBaggoutseldiriyeatirtemy, thd GnfORLinhipjting8cmmpdl@dgand20ny.
Suitably, the selested ampunt of everolinus is adm nistered twice a day.
Sui t abl y, CPRROYR ecidbPeaditsiased withins sragiied oedethioniremet i daxseduingay .

Sui tably, _the adm ni stratjon of everoli i1 | begi s a |l oadkn ose.
Sii tabl Y. TeH PRS A0 qbiS eI o a1 B0 LR e e

mai nt enang gy ARSSed SitnbALutabiy Ofls’r 48y HtddolB Sposuitd RRLYoybiROY orl1d bl es;
suitably 2 10 ti1nes; Suitab y 3 tines, suytab?y 4 times; suitably 57tines.
Sui t abt y, stitabiv feadicy@deeed ddys] suiablyden spndtuqus@dmiisiiationo 7 days; suitably
froml to 5 days; suitably from1l to 3 days; suitably for 1 day; suitably

for 2 days; suitably for 3 days, followed by a nmaintenance dosing protocol.
15Sui t abl y, t heuéghahurdures themsourss phrirsataent.nthetf R wsibjmet capmpauRe and

mbi [ i he . i [ il b i_nf d
ver. . 30CPBPEg s B B SeRER b RSl okt (e BOuBORI L DA g
to about BoHAY, aRYALAR] the JiRE RYDBNiheW ddy RRIcIThERITEIR InhAMNdRBETpokRAWiilk O

about 40ny; suitably, the ampunt will be selected from about 15ng to about
35ny. e ¢ goRyisteradralongroaHtakly. thisns iR PIoReS! ForerarieAifat 2 c¥elens” Par'? of
the conbi pafd; aifitARCRF dicided & 19'@ayRI SFHRBl foMatARhIEU ddnlihistRioah anmount

sel ected from about 5ng to about 50ny. For exanple, the anount of
tenmsirolinmus adm ni stered as part of the conbination according to the
present invent gamadh@ndlRitg e, colidof e8khen? OB, mZORTINhiBRAMY, coriBilind 441D,
45ng, 50ny. Suitably, the selected anmount of tensirolinus is adm nistered
twi ce a d&pmpsund &bIwill bt elnyeibiectdeditlit sasnmeified gferibe ieni 3 dhysdgririgsa 7 day

adm ni stered once a day. Suitably, the adm nistration of tensirolinus wll
begi n2as &eligshandgudnsbe othigridays ¢f thenedayorefiodd>aaraingi G wil egdminsigrad f r om
2 to 100 tjnmesth intenance dase; suitably from 2 t Q ti aosuitably
From 2.t oolsE: SUUSEHE T S8PARE rerla Rt ¥ cuiR helet %4 BPvaustieay M e
sui t abl y bydiesw28 dBystslithiyly ferfventimedis rgmitostsationl | be admi nistered from1l to
7 days; suitably from1l to 5 days; suitably 30from 1l to 3 days; suitably
for 1 day; suitably for 2 days; suitably for 3 days, followed by a

mai nt enance doSuitablyraitringothe course of treatAentsttd mEOR imhibiting eompouhd and
specified for a coppound of the presently invented conbi nations, suitably
Corpotthd €9mparrd Cnavik ke cmiristerrd Witk Srecified derigd forng drYedUrngsads¢Aw at ed

conmpound. ;MR 2A144087P R 4089 LPIhRAER Lo dVod P mTo R REBIMEbmpound wil
be administered alone. Suitably, this 7 day protocol is repeated for 2 cycles or for 14

days; suitably for 4 cycles or 28 days; suitably for continuous administration.
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The conbi nations of the invention, are believed to have utility in

di sorders 5wherein the inhibition of MEK and/or mlOR i s beneficial.

The net howloabiidees3pr esent i nvention may al so be enpl oye@Cmiushoiobe@s1

t her apeutic nmet hods of cancer treatnment. 10The conbi nation of the invention
may be used alone or in conbination with one or nore other therapeutic
agents. The invention thus provides in a further aspect a further

conbi nati on cospitaky, duridgCthetdondde ontretnidne theviaMOROMNibiting Enfipuuint ednd

t herapeutic agent gr _a%gnts,_ conposi tions and nedi caments conpri si n(? t he
conbi nat i EAMRAENISe Wil Derasinfiniplerasy Witliis srecifig,pegiedh@rs? dayndurineda 7 day
nmedi canents in therapy, in particular_in the 15treatnment of diseases
suscept i bPR12db ané[pPBd therpthr dowr ohihg/ ofaymmenrd Compound G il he aspjaterasht :

t he cogpbi L0 i ' ' 1 tj C
ot hods. oP Ch&neuont.die i Prp RRalTE fertByeaf Bt 24t 94 Ml ARRRE
conbi nat i oyclesharZgmayai suitably igrcoptimrnos kRdmipsication, hor nonal , anti body agents
as well as 20surgical and/or radiation treatnments other than those

menti oned above are envi saged. Conbi nation therapies according to the

present i nvent Buitattyhuduringcthe dwutdee obtieatniest, rthe i vROBf inQibitipgueaing@RiIng rahdan
MITOR i nhihitin apopnd as wel |l as optional_use of other t her gpeutic
Rgent s i nCPUMPHE o1 HOll B raRBlEPARinE B gBeIes By BbAciatirR bf Sent
may bgy ad %mﬁgﬁﬁgqri%ﬁﬁw% RYs PERRIAIS) YerRBdne WHEIR ﬁiﬂlrf?litf?\'g%ﬁ{p%gnd will

separately this may 2Z5occur sifrul taneously or sequentia in any order,
bot h cl oske @dminigiaisdealone.t Spsably, this e danbdeaek ist reredied deras wrelesior &l 14

corbi nat i gy, gaidufler: FepaaLIb e RndiBBy T RAAMNL ddhitgsegRound, and

optionally at [east one additional anti-neoplastic agent. As indicated,
therapeutically effective amounts of Conpound C2 and an mlrOR 30i nhi biting

conmpound are déﬁffé&ﬁﬁ%riﬁ?%@-coﬂ% bheeaRRL! el hYoR! hfltinyee Rt g the

further therapeutlg agent's of the present invention wll depend upon a
nunbets of Coapbond G neill wei antyinistared withipl & spédiftedapgericainidr iedayhduroig 4 Tedayamal |
the precise condition requiring treatnent, the severity, of the condition,

t he nat ur genifd, Bhe demmbattﬁlerrdayanﬂther?eda}omr@dcﬁorammndi&ztwiafoiemmirlu!‘sie'remht ely,

the therapeutically effective anouynt will be_at the 35discreti of the
bt endant SoHGs SeltaRl Gy A T AGrP A oRRatSPER CYeeR Brichgs gy synargror 4
2011/ 0629 3HrsTdrI824x1/8/ BB toradAtimiotk adkimstratoh] be selected in order to
achi eve the desired conbi ned therapeutic effect. In one
enbodi ment, the further anti-cancer therapy is surgical and/or

5r adi 20 her apy. Suitably, ddringothe ukedbmesitmenbetht UnTORN inAiitingCeumgsunt h@fdapy i s
at | east one additional antineoplastic agent. 1QAn%/ anti-neopl astic agent
t hat has &etipeing Cy ailshesagmisistarepmithing sneetied pefiedior freax by hegysbduringid i zed

in the congbipation., Typi cal anti-neopl ast.i ents useful i de. .but are
ot 1 oo B e B i Bba i oS HRYE Y e ASCOHT pEISL I S iR,
al kal oi dsgompaindnwith beoadrdinisédred alone npb@tebly; thad Ky |daly i prngtoag) e trepeatrrhfon R
nitrogen nust ar gsr, é{)%azaghﬁ%g)pl}ori nes, al k I.sutl ftonat es, nitrosoureas, and
tri azenes?yc oty ?o% ay(,gg UltaRly Jor.gontintious administration.
25
Suitably, during the course of treatment, the mTOR inhibiting compound and

Compound 2 will be administered within a specified period for from 1 to 5 days during a

14 day period, and during the other days of the 14 day period Compound 02 will be

administered alone. Suitably, this 14 day protocol is repeated for 2 cycles or for 28 days;

30  suitably for continuous administration.

Suitably, if the compounds are not administered during a “specified period”, they

are administered sequentially. By the term “sequential administration”, and derivates
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15 as anthracyclins, actinonycins and bl eonycins; topoi sonerase |

i nhi bitors such as epi podophyl | otoxins; antinetabolites such as purine and
pyri m di r®oanaliweses and antifol ate conpounds; topoi sompCads2010i08498bi t or s
such as canpt ot heci ns; hornones and hornonal anal ogues; signal transduction

pat hway i phi bi.tors; nop-receptor rqQsi ne angio sis, i.nhibitors;

ot he Mg P8 L5n DeRs Fo 8L SAicoMy S H dah PIigg PEEREH A i ng

i nhi bi tor g0 MRtk B°GE aHRYSRRI 1R Bhb-dh el SondEEMNE days and tABdindh &'t ubul e
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di terpenoi ds include, but are not limted to, paclitaxel and its anal og
docet axel inhiRgadontmxetl and Compound C™ and before the administration of the other of an
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30Vi nbl asti ne, vincal eukobl astine sulfate, is comercially avail abl e as
VELBAN( r ) drug holiday of from 1 to 10 days, followed by administration of the other of an mTOR

inhibiting compound and Compound 02 for from 2 to 7 consecutive days.

30
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as an injectable solution. Although, it has possible indication as a second
line therapy of various solid tunors, it is primarily indicated in the

t r eat mentwof2otigst93oul ar cancer and vari ous | ynphomas i necudisegoieadgki n' s

Di sease; and | ynphocytic and histiocytic |ynphomas. Myel osuppression is the
dose limting side effect of wi nblastine. 35 WO
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conpl &xescompound foPfrati $iton2t sonskcntite daysc oBpitable Coameund & plhasimisipiedd i ¢
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t he DNA nol ecul e such as phosphate, am no, sulfhydryl,

, 35hvyd |,
carbody | | SeeRISPRHINEARYE. GHIGNBA. bYSacHUgINYHaK bl B i1l dvel Elbwagiky
funct on' W RRLHi8629 0P EHARAAIAT IAbolRATbNG Lehbehivodsaih. Exapyl es of

al kylating agents include, but are hot limte , nitrogen nustards such
as cycl opbosphamd d¢,is agmplidérad , foan doosdootiaraysi folloak# oy asimifisingttopsofsuch as
busul fan; nitrosoureas such as carnustine; and triazeges such as

dacar bazi g ORs inhibiting compound for 1 day. Suitably, Compound C” is administered for 6

consecutive days, followed by administration of an mTOR inhibiting compound for 1 day.

25 Suitably, an mTOR inhibiting compound is administered for 2 consecutive days,
followed by administration of Compound 02 for from 3 to 7 consecutive days. Suitably,
an mTOR inhibiting compound is administered for 2 consecutive days, followed by

administration of Compound 02 for 5 consecutive days.

30
Suitably, an mTOR inhibiting compound will be administered first in the

sequence, followed by an optional drug holiday, followed by administration of Compound
25



Cycl ophospham de, 2-[ bi s(2-chl oroet hyl ) am no] t et rahydr o- 2H 1, 3, 2-
oxazaphosphori ne 2-oxi de nonohydrate, is commercially available as an

i nj ect ablwogoltsen or tabl ets as CYTOXANa Cycl ophosphamrcaasesioionedBtat ed as
a single agent or in conmbination with other chenotherapeutic agents, in the
treatnment of malignant_ 10l yn’glhomas mul tiple nmyel oma, and | eukem as.
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f or bt@&i noptiomat grugnlidap| fell@@ery by adeinisicadighi of' Gordpamas@, fanth nomseedotilgki n' s
| ynphonas.
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comer ci afdiiyway di laaldptiors didgabRiayi dlienof toray efg| folsvddThyCadiairiiralion of
Dacarbazine is W),2011/062930PCT/ US2010/ 056931 indi cated for the treatnent
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t he second nt of I astics
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conpl exes or strand breakage, ch disrupts ordinary function of the
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agents include, but are np mted to, actinonycins such as _dactinaopycin,
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for 7 consecutive days. Suitably, an mTOR inhibiting compound is administered for 3

consecutive days, followed by an optional drug holiday of from 3 to 10 days, followed by
20  administration of Compound C? for 3 consecutive days. Suitably, an mTOR inhibiting
compound is administered for 7 consecutive days, followed by administration of

Compound c? for 1 day. Suitably, an mTOR inhibiting compound is administered for 6
consecutive days, followed by administration of Compound 02 for 1 day.

Suitably, Compound 02 is administered for 2 consecutive days, followed by
25 administration of an mTOR inhibiting compound for from 3 to 7 consecutive days.
Suitably, Compound 02 is administered for 2 consecutive days, followed by

administration of an mTOR inhibiting compound for 5 consecutive days.

It is understood that a “specified period” administration and a “sequential”

30 administration can be followed by repeat dosing or can be followed by an alternate

26



Dacti nonycin, also know as Actinonycin D, is comercially available in

i njectable formas COSMEGENO. Dactinonycin is indicated for the treatnent
of W I m swountwoe2esd r habdonyosar cona. 15 PCT/US2010/056931
Daunor ubi ci n, (8S—cis )-8-acetyl -10- [(3 arri no-2, 3, 6- trideoxy a-L-1yxo-
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Topoi soerase |1 inhibitors: Topoisonerase |1 inhibitors include, but are
not i m t peesent, inegitipn ddlhbg lahatnendinh selegted fodopbeutI0otZexriate aost fnﬂm Epecific

ti1- | 1 1 d df 1 5 . k | t. L
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capsul es 'S conmp 031de i’s
i ndi cat ed t Qr h
agent s .na?ﬁgﬁt%sgé’*ﬁé%?%&  Shrebl, im’r” irBood Combdlffa ¢ RAPbAR 38%
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ARl R o TTRRGL A2 CABAP Satputl M 250 A0 e i
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treatment bgfad%?nlfétgreldefpoﬁqit% f Qayzsognl ab(ij Frcr)]rh 1 to 5 days; suitably from 1 to 3 days;

suitably for 1 day; suitably for 2 days; suitably for 3 days, followed by a maintenance
dosing protocol.
25
The amount of mTOR inhibitor will depend ultimately on the particular agent

used.

Suitably, the amount of everolimus administered as part of the combination

30 according to the present invention will be an amount selected from about 1.25mg to
about 20mg; suitably, the amount will be selected from about 2mg to about 15mg;
suitably, the amount will be selected from about 2.5mg to about 10mg. Accordingly, the

amount of everolimus administered as part of the combination according to the present
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Antinetabolite neopl astic agents: Anti netabolite neopl astic agents
are phase specific anti-neoplastic agents that act at S phase (DNA

synt hesi syoaf1trdeessoel | cycl e by inhibiting DNA synthesi #Corusby10256931

i nhi biting purine or pyrimdine base synthesis and thereby l'imting DNA
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30 from 1 to 3 days; suitably for 1 day; suitably for 2 days; suitably for 3 days, followed by a

maintenance dosing protocol.

As used herein, all amounts specified for a compound of the presently invented
combinations, suitably Compound Cz, are indicated as the amount of free or unsalted,

35  unsolvated compound.
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synt hesi s of purine nucleotides and thym dylate. Methotrexate is indicated
as a single agent or in conbination with other chenotherapy agents in the
t r eat mrentwof2otiveee3ecar ci noma, neni ngeal | eukem a, non- HedgRisro18/05693pPhoMA,
and carcinomas of the breast, head, neck, ovary and bl adder. 5

Topoi sonerase | inhibitors: Canpt ot heci ns, including, canptothecin
and canptot hecin derivatives are avail able or under devel opnent as

Topoi sonerase | inhibitors. CaMBETHODCOF TREATMENRI C activity is believed to
be related to its Topoi sonerase inhibitory activity. Exanples of 10
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| nnot ecanHCl , (4S) -4, 11-di et hyl - 4- hydr oxy- 9-[ (4- pi peri di nopi peri di no)
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requiring treatment, the severity of the condition, the nature of the formulation, and the

route of administration. Ultimately, the therapeutically effective amount will be at the
35 discretion of the attendant physician or veterinarian. The relative timings of
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ant agagoni sts such as goserelin acetate and luprolide. Signal transduction
pat hway i nhi bitors: Signal transduction pathway inhibitors are those

i nhi bi t orwp 20h1/wk93bl ock or inhibit a 20 chem cal proces®CBhiSeHoPATORES an
intracel | ul ar change As used herein this change is cell proliferation or
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Ser i ne/ ThtegpaclitexeKamasesnadlog dambtaxgl. MAP ki nase cascade bl ockers which

i ncl ude bl ockers of Raf kinases (rafk), Mtogen or Extracellul ar Regul ated
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mu, | anbda, WO 2011/ 062930PCT/ US2010/ 056931 iota, zeta). IkB kinase famly
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et al, Monoclonal Antibody Therapy for Solid Tunors, Cancer Treat. Rev.,
(2000), 26(4), Viree- 2Balpids Heiec ebagen speqificeratmﬂrmeanfasﬁm@geratgeéeriwdo‘éfpmethei nase
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(2000) 60 tr -angl o?enl o Ant 1 -angi ogeni ¢ agents
i ncl udi ngfcﬂiowmgec@s@mpteEKefgwog@raé@ ajdg mﬂltmet dnué amwcéllusmt@é t@semnlastme

Anti - angi 9|Q€rrEt|9e r\ﬂﬁorélﬂfﬁ? as those which inhibit the effects of vascul ar
edot helial growth factor for exanple the anti-vascul ar endothelial cell
grow h factor antibody bevaci zumab [Avasti nTn], and conpounds that work by

ot her @ECham S fafsﬁﬁe & u‘f{oﬂ)l%g’tﬁ@ %ﬁmté rf?'cghh%rraalﬂlf avﬂ%&gré§V§Eéﬁﬁ®

functlon endos I'n dnd angl 0s
as an injectable solution. AIthough it has possible indication as a second line therapy of

various solid tumors, it is primarily indicated in the treatment of testicular cancer and
various lymphomas including Hodgkin’'s Disease; and lymphocytic and histiocytic
lymphomas. Myelosuppression is the dose limiting side effect of vinblastine.
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15 | munot her apeuti c agents: Agents used in i munot herapeutic

regi mens nmay al so be useful in conbination with the conpounds of formula
(). | muwotzhewmpydoappr oaches, including for exanpl e exPerwus2@omsd98t vi vo
approaches to increase the immnogenecity of patient tunour cells, 20 such
as transfectiop wi.th cytokj |nterl kin 2, interl euki

G anut ooyt o- madFbHtIge WEFHFONERG: 22 raBl | by e Bhse
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si gnal | i ngyuchdidéft@¥sSodcahi bit nol ecul es involved in the control of the cell
cycle. Afamly of protein kinases called cyclin dependent kinases (CDKs)
and their interaction with a famly of proteins termed cyclins controls

progression t hvmégélb.h@e 3emkcﬁ<aefr%rd: -aefhéoxy;oﬁn@mrﬂa%%uﬁ@@éﬁineam(rackr)MJ on
and inactivation of different c npl exes is 35necessara/ f or

nor mal pr SGYEeXYREReqiasiRy k! ?M@'ﬁlewpmem%“y ayajlab'sl 2§ qRAi BicEGPS BRI Pf cycl e
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i nstance, exanples of cyclin depen ent ki nases, including CDK2, CDK4, and
CDK6 and indisaisidias  shgle agpat shifecoaminatios vithpethen Wem%fﬁerﬁwt'ﬁr?@énts%%@m a et

al, Exp. gpid L&plaTHern tHeafr&tngn{ é00Mous Aoy t%ér@%%rncﬁiaﬂy% s‘?ﬁg?loégllnﬁﬂé the

conbi nati on resent invention conprises a conpound of formula | or a
salt or safiyagcead ttlﬁ%ﬁl’séoﬂmdah@"mnel reH3¢lovnROaRie CaRSH- aMMe@SH@@'ﬁﬁs'@@l'%&eed

fromanti hf@s?éd?ﬁMQNH@s@lQﬁﬂﬁ?md@bﬁéét%‘ﬁ%@t‘éﬂﬂﬁ’é nation conpl exes, al kylating
agents, antibiotic agents opoi sonerase || inhibitors, antinetabolites,

t opoi & Lomerase | i nhi bitors, hornones and hornonal anal ogues, signal

transduct pRRinRat @m,dﬁfyntgg,ﬁ‘g@x%wnon receptor tyrosine MEKNngi ogenesis
i nhi bitors, 1 munotherapeutic agents, proapoptotic agents, and cell cycle

signal i ng i nhi Blaigyrg, coordination complexes ére MsdchhastsPeciie et PEANBS t he

present i GURRAtdr@NnEeRIId SRR I:@N&OHTF?%U;E!Qtlerm c8 ?’Ié’xés 'enférr té’mélal:élls%né&byat €
t hereof and at | east one anti-neoplastic a IS an

ant i - mi cr aayAlign @nddemm indigr aed Edersiraid eresein %wdhw%ﬁ@uamgwe@/eﬁwp@w@ In a

furthes ephadd pRnk tuthre E&arhg%%tof9%%n@rﬂtdoofb‘?r%‘ﬂbﬁ%6!nﬁle§9§%lu'd§ But are not
diterpenoid. In a further enbodi nent, the at |east one anti - neopl astic

agent is lmiedhioaowliiatin@splatn and carboplatin- one enbodi ment, the combi nation of
the present invention conprises a conpound of formula I or a salt or

sol vate thereof and at | east one anti-neoplastic agent, which is pl ati num
coor di nati on c6Eifpladin. 25-giamntnadicheroRiAB. et | Cpﬁ*éneé@'a"'yeas'waﬂﬁﬁ)ée as

anti - neopbRRTINOIZI88 binlifeREGE isbRYEH.» Cisplatin is primarily indicated in the treatment of

25 metastatic testicular and ovarian cancer and advanced bladder cancer.

Carboplatin, platinum, diammine [1,1-cyclobutane-dicarboxylate(2-)-O,0’], is
commercially available as PARAPLATIN® as an injectable solution. Carboplatin is
primarily indicated in the first and second line treatment of advanced ovarian carcinoma.

30
Alkylating agents:

Alkylating agents are non-phase anti-cancer specific agents and strong
electrophiles. Typically, alkylating agents form covalent linkages, by alkylation, to DNA
through nucleophilic moieties of the DNA molecule such as phosphate, amino, sulfhydryl,

35  hydroxyl, carboxyl, and imidazole groups. Such alkylation disrupts nucleic acid function
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carboplatin, or vinorelbine. In a further enbodinent, the at |east one

anti-neoplastic agent is carboplatin. 30ln a further enbodi nent, the at
| east onewarit/mwespl astic agent is vinorel bine. In a furChas2enbosanent ,
the at | east one anti-neoplastic agent is pacl itaxel. In one enbodinent,

the conbi patj on_of the pr i v 0 i se of forrrula
o ool 28 oottty et alsySh SEBh ity BEGHE 2 feag i

vvh| ch is aitreggnahudtamisssuoht laencyrmiplhwghalnndm bhfewhalanwand chlorambucil; alkyl

2011/ 06293@}$CT§5J820 0/ 0569 % gb nment _the si Hnal

transduct P ISRy ‘f‘%r”'V%SOéﬂﬁeelsnw EL’SoF""JFPf“S egr%\fét'iﬁ'a¥%[@tso$ éept or

ki nase VEGdE3bazild=2, PDGFR, BTK, erbB2, EGFr, 1 GFR-1, TrkA, TrkB, TrkC, or

c-fnms._5In a further enbodi nent the si gnal transducti on pat hway i nhi bitor

is an 1nhibitor of a serine/threonine kinase raf k, akt, or PKC-zeta.

| nhabf urt he][ eghedptiepharnide, si gnal traan;[b&(wbhlonmlep@t)brgm?]téuﬂﬁyﬁidmﬁ 1i,$2a_nI

i nhi bitor of a non- e si n I nase se| ecte romthe src mily

of ki naseGX RN PRI, AT SRS HBR: BTy (TS B PECE

i nhi bi t or sélgticior tablel 4OCYPOXAN®. CyclopHdRpRarhide id'Riicamacs areinpletay@ensbgnal

transduction pathway inhibitor is an inhibitor of 15Ras oncogene sel ected

from i nhi B €8MEingfio é{Y'WeQEPIer tEAVIS aRaIG REShS alﬂy'ihﬁe"rr%ﬁmeni 5 187ligngRte

In a fert Rephemasdhimple nhyfeforsd, Gindlledkepiggduct i on pat hway inhibitor is an
i nhi bitor of a serine/threoni ne kinase selected fromthe group consisting

of PI3K. 20 In a further enbodi ment the si gnal transducti on pat hway
inhibitor is am%blaﬁcff[lélwtlﬁ%rbéthyl?nﬁlﬁ‘(ﬁ] -L- f)lﬁb’n , & commerC|aIIy available
N-{3-Chl oro-4-] (3-fl uorobenzyl) oxy

hen 5- met hanesul phonyl )
et hyl ] am ﬁ%l%'@WFQPleZS‘P'HV%PE fiatﬂﬁf? rﬁz'ﬁFK BﬁN@e @&9*@@%%'”5@?@% for thezs| n
one enmbodpaRitive thdnERE M@iPIO M yRiorkd 8nd N8R e ectdbiEBhitHRNaICRRRAIAE Df the

15 ovary. Bone marrow suppression is the most common dose limiting side effect of

melphalan.

Chlorambucil, 4-[bis(2-chloroethyl)amino]benzenebutanoic acid, is commercially
available as LEUKERAN® tablets. Chlorambucil is indicated for the palliative treatment
20  of chronic lymphatic leukemia, and malignant lymphomas such as lymphosarcoma, giant

follicular lymphoma, and Hodgkin's disease.

Busulfan, 1,4-butanediol dimethanesulfonate, is commercially available as
MYLERAN® TABLETS. Busulfan is indicated for the palliative treatment of chronic

25  myelogenous leukemia.

Carmustine, 1,3-[bis(2-chloroethyl)-1-nitrosourea, is commercially available as
single vials of lyophilized material as BICNU®. Carmustine is indicated for the palliative
treatment as a single agent or in combination with other agents for brain tumors, multiple

30  myeloma, Hodgkin's disease, and non-Hodgkin’s lymphomas.

Dacarbazine, 5-(3,3-dimethyl-1-triazeno)-imidazole-4-carboxamide, is

commercially available as single vials of material as DTIC-Dome®. Dacarbazine is
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conpound of forrmula | or a salt or solvate thereof and at | east one
anti-neoplastic agent which is a cell cycle signaling inhibitor. WO

2011/ 062980RaT/0688010/ 056931 In further enbodi meotrjuse@bloseyc! e
signaling inhibitor is an inhibitor of CDK2, CDK4 or CDK6. I'n
one enbodlnen t t hods and uses t he. present. 5|n ention
o & hanalnaicated OF g Fpamet ok MEyB BSiRAR: MpERodecdnfisatigyion Wil

t her apeut bthat byergd fo tid seoadnetratoknt dfeHigRibisBitéayes of the present
invention may be admi nistered as the raw chemical, it is preferable to
present the conbi nati ons as a pharmaceutical conposition or 10conpositions.
Accor di nglantibidtie dmwﬁﬁdlm|dsurt her provi des pharnaceuti cal corrposi tions,

whi ch i ncl ude go&gound %/ an mroR hnhl bi t| (of0) oundrts K rLH é)ne or
nor e p%ar maceuf'MIPYS, Bl ALfr Pay-gr as|9ne5|088' ﬂ%‘f ond'HE" e pPesent
i nvent i ?ninaéreala& \ﬂiﬂﬁDNﬁbe'Q/p&bW&sucﬂheﬂ(ﬂafdsuﬁg (rgétabl'USjN/]?eorﬂp@Q@é ab:steandn t he
sense o tible with the other redj ents of the atj on,
capabl o oPreBHAIBRG FBHHPY GHAATL P GHOn 1Y EGIeKUET et lAdGs  Eo1 Herth

reci lou ent Ekémglegbfaﬂmtrbucarccemn?heﬂplesw ddengniatines, tﬁns]?%:rhotﬂfnutebmo lalammlhym there
is al so proyided a process r t rati of .a.pharmceutjca

for mut at | BN 781 BarRgTSaR Ao SD N C3° o SR iR R
conpoumd Blebknycins.one or nore pharmaceuti cal I y accept able carriers. As

i ndi cat ed above, such el enents of the pharnaceutical conbination utilized

may be presented in separate pharnmaceutical 20conpositions or formulated
together in oneapmwmwuéle@akndmremuIA@tuh@ﬁycm D, is cdifvaenchdlusvatiable in

oo, 51 P e RGBSRl HRelni$SE5 AR Bl bbb bR T

t he art, tmr@lﬁ'@ulﬁﬁb@hyagérbyrﬂal ngredi ent per dose w |l depend on the
condition being 25 treated, the route of admnistration and the age, wei ght

and cohdition of the patient. Preferred unit dosage formul ations are those

contai ning a dailiordeieR, Or sub- dggReis9ls- %tﬁﬁ@ﬁ@%hﬁb@éB%éoQJ{latLhS/&@-Of of
an active ingredient. Furthernore, such pharmaceutical fornulations may be

prepared BGXORNEENGSYI\Pe- FrBOHGdstraRdro- ﬁr%%t”hhdrphlﬂﬁ'l’fﬁih%oV%rt 30Conpound

C2 and annﬁﬂfﬁﬁ%deﬂ@&u@hé'@@r&ﬁl‘%ﬂ@é‘ni@ é@ﬂm%uaﬂ?@v@lla‘lﬂ@%@d b%o?&ﬁal%ﬂ{%&%ﬂe‘ ate
route. Suitable routes include oral, rectal, nasal g I:)gllnc udi ng
ng sy

buccal an®raubs i PYIHOXOMER eraps %@J%ﬁ@@ﬁt%ﬁr &JEF(UBi@I perybigifeSus,
I Nt 1 apys Cilypbied Bf ff?é(ﬁé?&?r%du&t%r ﬁ‘i‘r?é FBhtmehPbf AURE RGN m%ﬁ& e‘éHérﬁla)and' t

wi |l be appreciate t he erred route nmay var exanp

t he condi adamced Hihassasisitgs léemosos sarhemawD 2011/ 062930PCT/ U82010/ 056931
conmbi nation and the cancer to be treated. It will also be appreciated that
each of the agents adm nistered nmay be adm ni stered by the sane or

di fferent rout@sxeandicinh&3S, 10S)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-hexopyranosyl)oxy]-

8-glycoloyl, 7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-methoxy-5,12  naphthacenedione
25  hydrochloride, is commercially available as an injectable form as RUBEX® or
ADRIAMYCIN RDF®. Doxorubicin is primarily indicated for the treatment of acute
lymphoblastic leukemia and acute myeloblastic leukemia, but is also a useful component

in the treatment of some solid tumors and lymphomas.

30 Bleomycin, a mixture of cytotoxic glycopeptide antibiotics isolated from a strain of
Streptomyces verticillus, is commercially available as BLENOXANE®. Bleomycin is
indicated as a palliative treatment, as a single agent or in combination with other agents,

of squamous cell carcinoma, lymphomas, and testicular carcinomas.
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Compound C2 and an mTIOR i nhi biting conmpound may be conpounded together in a

phar maceuti cal conposition/formulation.Suitably, Conpound C2 and an mTOR

5i nhi bi t iwQ 20ompeesnd are adnini stered in separate oral pharusaciensissnl

conposi ti ons. The conpounds or conbinations of the current invention

are incorporated into c%nlggql ent dosage forns such as capsules, tablets, or

i nj ect abl °B?'éB5‘reéTsfeo|||1§‘ "d or liquid pharmaceutical carriers are

enpl oyed. Sol i Gogasdrmetse il nibides insitias,dut ateatst Osted i) epipbsophylistokihat e

di hydrate, terra al ba, sucrose, talc, gelatin, agar, pectin, acacia,

magnesi um stearate, and stearic acid. Liquid carriers include syrup, peanut

oi | 2 oli \ée o: I Ep@@hém@uotailads\a@é ﬁhasesisﬂliédif&rér?ﬁi—nédﬁﬂhsﬂaralgbﬂls cmyeiu mohude a

prol onged rel ease materja ch .as er nonost earat e Qr cer
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of a cyr ufterdt Peks e s¥ buesky <BarBitnf edpet ool obove” Btk

li quid sueﬂapa@ompllcaﬁmsnlnelud@rblﬁarearmla@msdw enm@aﬂu@ausedupmed suspensi on.

For instance, for oral admnistration in the formof a tablet or capsule,

the active 20 drug conponent can be conbined with an oral, non-toxic

phar megeut i cal Eyopasiaept abl-gerétayitepiidopi@fliofmmh as[4e8-0qRol , )-ghyirenglp-Dvat er

and the |like. Powders are prepared bP( comm nuting the conpound to a

suitabl e Eﬁuﬁ%oyé‘i’%'d&hd'sn‘fgfﬁ @Y rrvalanierasad | WJ%“gﬁtﬂ? rﬁ&’iué'éln pHarargtisdtascal
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mannitol . Flavorin preservative, dispersing and col oring ag en? can al so

be 25pr es@hin combinati ion with sfsiIchemetherrmyragesisdn thatreatmentiefi t?$tt9H|af énd pen-

i ngr edi eng$ameAt LR EShRROvVe, the formul ations may include other agents

conventional in the art having regard to the type of fornulation in

questi%n, for exanple those suitable for oral admnistration may include

30fl avoring ag | e e unt s
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adm ni stere agen preséent Wi depend on mber of

factors i n@hhldam@ wﬁtbrotbm"an’rpﬂreotheﬂaey agensnoh el geatnmeht tolﬁeacstsab]eelkemlat tme

pr eci 5§ cgmﬂjiréd'f on requiring treatnent, the severity of the condition, the

nature of 't ‘ornul ation, and the route of admnistration. Utimtely, the

therapeutically effective amount will be at the discretion of 5the

at t endant pnbi nati ons of the present invention are

tested formﬁ %ﬁaogﬂe ne%lellas%lczggrlljtg and synergistic properties according to

known procedur AetlmeﬁSullte abbylasmmegmmrmahamspeﬂﬂct adi-neopiastic ageatsethatest ed

f ffi

o the foffo o Eararial suffdury OS] SLAc B by BEPANGE LML % |

384-wef | phiitey purire00r qerimsdine [base nsyomelsmr endrebiéraby gty iDt/e syothegiach
It t 0% 9 d

ncubat eaColSRRERE " Butle: Bag? b ProBit, 21 B Beoth RUISHE “T ERMEleS f T

wi t h di | uantoneteboli@ ngoibmebpladti¢ ngeaﬂsi unglades, bwtnarmmqhgllmuted:d«rpcﬁlunrtd)pranrﬂ

2-fold di ' t f d) f left t

2010 0 L SRR SR e 8k FRk MAHGRRC 18 lchagpRen®) fom el t 1o

i ncl udi ng no corrpound of 2-fold dilutions starting from1-20 JIM depend| ng

of cogpound) L GbkAPedio: RO A3 pRhlarRbate Andhh RSN SOhiRB Ve

for a further ours
fluorouracil. Admlnlstratlon of 5-fluorouracil Ieads to |nh|b|t|on of thymidylate synthesis

and is also incorporated into both RNA and DNA. The result typically is cell death. 5-
fluorouracil is indicated as a single agent or in combination with other chemotherapy

agents in the treatment of carcinomas of the breast, colon, rectum, stomach and
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20 added in a staggered manner and incubation time can be extended up to
7days. Cell growh is neasured using Cell Titer-d o(r) reagent according to
t he manufwotarigs2so0pr ot ocol and signals are read on a Peciius2@bmed3EnVi si on
TM reader set for |um nescence node with a 0.5-second read. Data are

anal yzed as_descri ow. 25Resul t e e ssed as a nt age of the
£ Val ueDaAISH of (ol BRI TR duARes TG B PR R BifEe (ERUAEREL <
nor mal i zednd 6-fllilORUeandritiap hesephssphbi. nurrber of cells present at the tine

of conpound addition. The cellular response is determ ned for each conpound
and/ or conpound conbi nation using a 4- or 6-parameter curve fit of cell

viability agai Gtarsmm; @ndriabi 10 DUshbigofufim ob S 1Ml im@iné@ie] I8 cbmmdMigios of t
30 Excel software and deternm ning the concentration required for 50%

i nhi bi ¥ oAvalebleers QY ERAR{UT @5d)'s erreRgnly imgWBors deaion It & halipved,that
subtracti eyrtafafom\éaé%ﬁﬁﬁtsfc%wrmg‘é Eéec‘ﬁ’%ﬁ)t/ at @L;ﬂﬁs@%qu b.ﬁn BRA gagh e%rn Stion

conbi nati on a Conbi nation Index (), Excess Ngdest Si ngl e Agent
( EOHSA) ahyl tesceiea)sincpreprafipn QVEUQI”P%QWth‘ihé @QWH\QI R|iNéd chaieor @Viagpbing known

et hods speRaas %%%lh%@dag'eﬁt @%Uc&ﬂsinéﬁﬁin%%/ o(h%?%)anﬁﬂw‘é?é}%/%géd?s in@e
2011/ 062930PCT/ us2010/ 31 Enz ul ation t d

an
Ber enbaunireaimept 98 eputadeukerriac e@%Ré% ”h anglggs BYideaEazaeydidipe 1arsl & %ssay

1, ang coa,rﬂggrgg@(g;g BetidriedidERRitdbiddld 2, the MEK inhibiting conpound used is
Compound A, as fyl ned hérein, and the mrOR i nhibiti ng conpound used is

everol i mus, whi ch has t he structure i ndi cated bel ow and which is Conpound B

in Assay 1. 10%%&'@&\4% 1|7EH|Ny&r6@HC&JnneQﬂﬂV&nB !nBHbrWdTréthlsa'&QnﬂF&P&élﬂfs' S
i nduction by Conpound A & Conmpound B (everolinmus) i1n a panel lung tunor

cel | |i negvailgbgeashiddBINETHOL® ndMereanioryrioatepthibtbh delt Phase sperifiiynatterpdasecel |

lines fro r 4 62,
M522, NCPY i R %%SZ B %13@%%1&?&& gﬁg &%B@Hl@g%ah@ H!I%l;
NClI - Hl$66lndN6ted13$Q singBe -ademoQr, inNGimigioatdn wdh ommsmemmermlagzentwm jifl<il2291,
NCI - H23, - Y — I Cl - H727,
St573 ante S0 vas R U= 4 T R P e elob S o 0 0o et
bovi ne 25serum (FBS). Cell line nutation data was collated for the status
for the RAS an O Ce 0 St - i tation
screeni ng dat aq‘pu |'§rﬁée1?g@-5§§rg%F%%Z%i%ﬁ%é83@@@?%&%@%‘%&%%?%@ t he
Cat ol og ohs $6BOIREMThiguanise Erhitiéncepiuae sbestsity GOSKIGse (Bantfibiticy BNAet al .
Br. ‘]20 Cann‘?ﬁesisZQ%n a%]o:f%glgpﬂr?s%}eciﬁgéﬂm %héﬂsrﬂp‘ﬁ?odh”é‘ﬁ\né‘?sq}h%lk%{e%gas a single
agent or in combination with other chemotherapy agents in the treatment of acute
leukemia. Other purine analogs include pentostatin, erythrohydroxynonyladenine,

fludarabine phosphate, and cladribine.

25 Gemcitabine, 2’-deoxy-2’, 2'-difluorocytidine monohydrochloride (B-isomer), is
commercially available as GEMZAR®. Gemcitabine exhibits cell phase specificity at S-
phase and by blocking progression of cells through the G1/S boundary. Gemcitabine is
indicated in combination with cisplatin in the treatment of locally advanced non-small cell
lung cancer and alone in the treatment of locally advanced pancreatic cancer.

30

Methotrexate, N-[4[[(2,4-diamino-6-pteridinyl) methyllmethylamino] benzoyl]-L-
glutamic acid, is commercially available as methotrexate sodium. Methotrexate exhibits
cell phase effects specifically at S-phase by inhibiting DNA synthesis, repair and/or

replication through the inhibition of dyhydrofolic acid reductase which is required for
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Cell growh inhibition assay and conbi nati on data analysis. 5 Cells
were seeded in a 96-well tissue culture plate (NUNC 136102) of RPM nedi um
cont ai ni iyo20LvdeBBoat 500-2, 000 cel ls per well. Approxi raralsgoiaAséyur s
after plating, cells were exposed to ten, two-fold or three-fold serial

di lutions of either Conmpound A or or. the ipation of the two agents at
2 10 1 ropdineia PEPuRCHmmReR She Bty TEs JOERp GRS SisoBf aa s aBdkng
concent Ei abhen Iblanige cbmbin@fhdsrpbownt‘rg d%hwﬁ:hémoﬂt&%bynl‘dg?ﬁd WaSthed?re?tniém gﬂ\/l for
Conpoun . Cells were incubated i.n the presence co unds for ays.
ATP | ovel ShatEpareRaliEr Meniogy Ut R BrbIs bF MERBYE, SR aHEgaRS £ UG 4t ng
to the napwhaghusa®mesk pvatyatalbladderefly, Cell Titer A o(r) was added to
each plate, incubated for 20 m nutes then | um nescent signal was read on
the 15SpectraMax L plate reader with a 0.5 sec integration tine. Al assays
were run Tbpbiedrierase Kduhibitoss:e. | nhibition of cell growth was estimated

ot compart me" Eablah T R AP BatS i 2RO LG BRORET SRR vegapie

?;E, owt h Was\_/ajlableltdralrﬁér d@}e&{dw@t ta® waitscdngga(i@wmf' ibitdrﬁatlcaiﬁipt?m@bihsl{,(\:'%mgfd(x:d. 0
ncentrati o 0 CcO n a I N S. % 0 CcO ro cel, (0]

o E kb B SRS e o RleduB st BBt e AL b LB b P Rl

nonl i near caregiodesing Ninwidd) blheareﬂmtﬁt limdited toAirthofetdn,- topptecalestd Ahd satidies

mnlnum respo e , I S.the, naxi yumre S X IS e |,

M aer ofBel st iy R et e TR SR TR ue Foigki e teaalolecin

Conbi nat i deseeibée¢belswon pot ency were eval uated using Conbi nation Index (d)
30whi ch was cal culated with the back-interpol ated | C50val ues and t he

nmut ual Iy non- exclusive equation derived by Chou and Tal al ay (Chou TC,

Tal al ay P. Advirhom¢ar ReguCl1984; @3)-2 A-15dig¢thyld-hyrrda/-9- (8 Higridinoplpeidibdf b) +

(Da x )/ (1C50(a ' COM 48, %\E 11/ 30PCT/ (%1‘8/ 931 where 1050(a)
is tthlb c%%’ P”%ﬁ%&ﬁﬁ%o[i%@ ?dzqﬂé'”f’ﬁggﬁ%&%@g{%yég o&%ﬁ'(%?”em is the
concent r ahydr8cidrided NP osoitnércialy C/atih bk tdso thewitjéctanepsonidn BCANETOSHR®I t ed
50% of cell growh; and Db is the ﬁon,cent_ratj on of Conﬁ)ound Bin _
conbi nat i SROFCER 18 RFEMALYEACT FRRPIPRAFRIUC BIBSS oFlonaMth i Artive metekpditer al |
a O val ugNsgB, % theaby&ssmétale RODNA domSlex. It is believed that cytotoxicity occurs as a
result of irreparable double strand breaks caused by interaction of the topoisomerase | :
20 DNA : irintecan or SN-38 ternary complex with replication enzymes. lIrinotecan is

indicated for treatment of metastatic cancer of the colon or rectum.

Topotecan HCI, (S)-10-[(dimethylamino)methyl]-4-ethyl-4,9-dihydroxy-1H-
pyrano[3’,4’,6,7]indolizino[1,2-b]quinoline-3,14-(4H,12H)-dione  monohydrochloride, is
25  commercially available as the injectable solution HYCAMTIN®. Topotecan is a derivative
of camptothecin which binds to the topoisomerase | — DNA complex and prevents
religation of singles strand breaks caused by Topoisomerase | in response to torsional
strain of the DNA molecule. Topotecan is indicated for second line treatment of
metastatic carcinoma of the ovary and small cell lung cancer.
30
Hormones and hormonal analogues:
Hormones and hormonal analogues are useful compounds for treating cancers in
which there is a relationship between the hormone(s) and growth and/or lack of growth of
the cancer. Examples of hormones and hormonal analogues useful in cancer treatment

35 include, but are not limited to, adrenocorticosteroids such as prednisone and
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5>1.1 indicates synergy, additivity and antagonism respectively. In
general, the smaller the C nunber, the greater is the strength of synergy.
The conbiwetznomeedshect s on the response scal e were guantcfrivsdoloysé@HSA and
Excess Over Highest Single Agent at Total Dose (EOHSATD). The latter is

based on the concept .of nonlinear bl endin revi ousl ribed in
dat a1 ( patapeeRne b s RghT 1y Bechirant inSiBRE b e e 550 AcUE
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ven
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response f&fuctaBes gaeiaBafiiaeteriaé dnat adutéiﬁérﬁjeD u'séfu!S irgMd treaidny oPrdLatid han
either drug 1 at dose D or dr u%tz at dose D. for ECHSA 20 corrparl sons,
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Conpounds A & B were caonsi dered s%éer gi stic _when

this studfOdtGlsRPRRYES) SHPbINasP dESRpSNESY &: Eaﬁfgmsb?t%é 839nedgi <iPc

i nteracti ghd iBTR0F, BIBE Ckéfuf it e tréathent of PBInGdHeY défen@Bntt bR astesdroinsPasarl e, |1 f
the O <0.9 or the 25 ECHSATD >0 g@g Cel | E}opt 0Si S assay- caspase-317

act i vati oRNEbPUSCROERIE CaRAST RNEIChALOHORITEl G RIS pRH T ) ap&ePaAPYYRSs wer e

plated at tHerddQhichl dtnupe tietdiedsB of IAEinipm E'hotfm&%lé_l-glé'ntﬂd)rr%Ilﬂiléﬂlétﬁn@é‘ldwg
aIIovx&c)l to attach _for tﬁgrom matel 24 30hours. Cells were_then treated

wi t h Sdrpbefmpneds Shid &y é'&aﬁfb%\ﬁé’r SIAICHRFIROEF 1 faF '”é&ﬁ‘ﬁ%dﬂ?ﬁt A9DIREAN t he
| evel s of ag@hhydhitasihsss éi)s@rgﬂngaétga;s@dﬂumr@ determ ned with the Caspase
G o TM 3/7 (Promega, cat GB8093) according to the instructions provided by
t he manufacturer, 35 WD 2011/ 062930PCT/ US2010/ 056931 Results Effects of

cell grOWSigrialﬂhhhh&u&fbr%ﬁihﬁrﬂ?ﬂﬁlﬂﬁlt@rs@n | ung tunor cell lines by Corrpound A
and Conpound B_compi nation. The effect of cel| E%r owth inhibjtion

nitogen acti vaﬁwabtf%ﬁévﬁmmthwwag@b't%rz e ask BhoSerscrisb aiegk &7 '”QW'tr’ﬁT OR

i nhi bpg or ch&mBAURECcdds (Ve BVdkebsh ipsceliiial Bhaiebi Antidnhaam tistcbaAgard In a
panel of 29 hunman Iung tumor cell lines. The mean | C50s ‘gfrom at | east two
S

i ndependef!! BRI iAENP"s TTareAtietRs- ¢ Sipvah Lendirtian fiRibilors Lspieh iy the present

invention include inhibitors of receptor tyrosine kinases, non-receptor tyrosine kinases,
SH2/SH3domain blockers, serine/threonine kinases, phosphotidyl inositol-3 kinases,

myo-inositol signaling, and Ras oncogenes.

25
Several protein tyrosine kinases catalyse the phosphorylation of specific tyrosyl
residues in various proteins involved in the regulation of cell growth. Such protein
tyrosine kinases can be broadly classified as receptor or non-receptor kinases.
30 Receptor tyrosine kinases are transmembrane proteins having an extracellular

ligand binding domain, a transmembrane domain, and a tyrosine kinase domain.

Receptor tyrosine kinases are involved in the regulation of cell growth and are generally

termed growth factor receptors. Inappropriate or uncontrolled activation of many of

these kinases, i.e. aberrant kinase growth factor receptor activity, for example by over-

35 expression or mutation, has been shown to result in uncontrolled cell growth.
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10are summarized in Table 1 with RAS and RAF nutation status. Referring to
Table 1, 17 out of 29 lines displayed sensitivity to Conpound A wth | C50s
< 100 nMwoheriemz93® out 29 |ines were sensitive to ever ®Cirmss01plogd®es < 100
nM . The conbi nati on of Conpound A and Conpound B was synergi stic with d
val ues of 0.1 2 in,A549 and H2122 |i espect and
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receptor tyrosine kinases. Non-receptor tyrosine kinases useful in the present invention,
which are targets or potential targets of anti-cancer drugs, include ¢Src, Lck, Fyn, Yes,
20  Jak, cAbl, FAK (Focal adhesion kinase), Brutons tyrosine kinase, and Bcr-Abl. Such
non-receptor kinases and agents which inhibit non-receptor tyrosine kinase function are
described in Sinh, S. and Corey, S.J., (1999) Journal of Hematotherapy and Stem Cell
Research 8 (5): 465 — 80; and Bolen, J.B., Brugge, J.S., (1997) Annual review of
Immunology. 15: 371-404.
25
SH2/SH3 domain blockers are agents that disrupt SH2 or SH3 domain binding
in a variety of enzymes or adaptor proteins including, PI3-K p85 subunit, Src family
kinases, adaptor molecules (Shc, Crk, Nck, Grb2) and Ras-GAP. SH2/SH3 domains as
targets for anti-cancer drugs are discussed in Smithgall, T.E. (1995), Journal of
30  Pharmacological and Toxicological Methods. 34(3) 125-32.

Inhibitors of Serine/Threonine Kinases including MAP kinase cascade blockers which

include blockers of Raf kinases (rafk), Mitogen or Extracellular Regulated Kinase

(MEKs), and Extracellular Regulated Kinases (ERKs); and Protein kinase C family

35  member blockers including blockers of PKCs (alpha, beta, gamma, epsilon, mu, lambda,
39
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iota, zeta). |kB kinase family (IKKa, IKKb), PKB family kinases, akt kinase family
members, and TGF beta receptor kinases. Such Serine/Threonine kinases and
inhibitors thereof are described in Yamamoto, T., Taya, S., Kaibuchi, K., (1999), Journal
of Biochemistry. 126 (5) 799-803; Brodt, P, Samani, A., and Navab, R. (2000),
Biochemical Pharmacology, 60. 1101-1107; Massague, J., Weis-Garcia, F. (1996)
Cancer Surveys. 27:41-64; Philip, P.A., and Harris, A.L. (1995), Cancer Treatment and
Research. 78: 3-27, Lackey, K. et al Bioorganic and Medicinal Chemistry Letters, (10),
2000, 223-226; U.S. Patent No. 6,268,391; and Martinez-lacaci, L., et al, Int. J. Cancer
(2000), 88(1), 44-52.

Inhibitors of Phosphotidyl inositol-3 Kinase family members including blockers of
P13-kinase, ATM, DNA-PK, and Ku are also useful in the present invention. Such kinases
are discussed in Abraham, R.T. (1996), Current Opinion in Immunology. 8 (3) 412-8;
Canman, C.E., Lim, D.S. (1998), Oncogene 17 (25) 3301-3308; Jackson, S.P. (1997),
International Journal of Biochemistry and Cell Biology. 29 (7):935-8; and Zhong, H. et al,
Cancer res, (2000) 60(6), 1541-1545.

Also useful in the present invention are Myo-inositol signaling inhibitors such as
phospholipase C blockers and Myoinositol analogues. Such signal inhibitors are
described in Powis, G., and Kozikowski A., (1994) New Molecular Targets for Cancer

Chemotherapy ed., Paul Workman and David Kerr, CRC press 1994, London.

Another group of signal transduction pathway inhibitors are inhibitors of Ras
Oncogene. Such inhibitors include inhibitors of farnesyltransferase, geranyl-geranyl
transferase, and CAAX proteases as well as anti-sense oligonucleotides, ribozymes and
immunotherapy. Such inhibitors have been shown to block ras activation in cells
containing wild type mutant ras , thereby acting as antiproliferation agents. Ras
oncogene inhibition is discussed in Scharovsky, O.G., Rozados, V.R., Gervasoni, S.I.
Matar, P. (2000), Journal of Biomedical Science. 7(4) 292-8; Ashby, M.N. (1998),
Current Opinion in Lipidology. 9 (2) 99 — 102; and BioChim. Biophys. Acta, (19899)
1423(3):19-30.

As mentioned above, antibody antagonists to receptor kinase ligand binding may
also serve as signal transduction inhibitors. This group of signal transduction pathway
inhibitors includes the use of humanized antibodies to the extracellular ligand binding
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domain of receptor tyrosine kinases. For example Imclone C225 EGFR specific antibody
(see Green, M.C. et al, Monoclonal Antibody Therapy for Solid Tumors, Cancer Treat.
Rev., (2000), 26(4), 269-286); Herceptin ® erbB2 antibody (see Tyrosine Kinase
Signalling in Breast cancer:erbB Family Receptor Tyrosine Kinases, Breast cancer Res.,

5 2000, 2(3), 176-183); and 2CB VEGFR2 specific antibody (see Brekken, R.A. et al,
Selective Inhibition of VEGFR2 Activity by a monoclonal Anti-VEGF antibody blocks
tumor growth in mice, Cancer Res. (2000) 60, 5117-5124).

Anti-angiogenic agents:

10 Anti-angiogenic agents including non-receptorMEKngiogenesis inhibitors may alo
be useful. Anti-angiogenic agents such as those which inhibit the effects of vascular
edothelial growth factor, (for example the anti-vascular endothelial cell growth factor
antibody bevacizumab [Avastin™], and compounds that work by other mechanisms (for
example linomide, inhibitors of integrin av3 function, endostatin and angiostatin);

15
Immunotherapeutic agents:

Agents used in immunotherapeutic regimens may also be useful in combination
with the compounds of formula (1). Immunotherapy approaches, including for example
ex-vivo and in-vivo approaches to increase the immunogenecity of patient tumour cells,

20  such as transfection with cytokines such as interleukin 2, interleukin 4 or granulocyte-
macrophage colony stimulating factor, approaches to decrease T-cell anergy,
approaches using transfected immune cells such as cytokine-transfected dendritic cells,
approaches using cytokine-transfected tumour cell lines and approaches using anti-
idiotypic antibodies

25
Proapoptotoc agents:

Agents used in proapoptotic regimens (e.g., bcl-2 antisense oligonucleotides)

may also be used in the combination of the present invention.

30  Cell cycle signalling inhibitors
Cell cycle signalling inhibitors inhibit molecules involved in the control of the cell cycle. A
family of protein kinases called cyclin dependent kinases (CDKs) and their interaction
with a family of proteins termed cyclins controls progression through the eukaryotic cell
cycle. The coordinate activation and inactivation of different cyclin/CDK complexes is
35 necessary for normal progression through the cell cycle. Several inhibitors of cell cycle
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signalling are under development. For instance, examples of cyclin dependent kinases,
including CDK2, CDK4, and CDK6 and inhibitors for the same are described in, for
instance, Rosania et al, Exp. Opin. Ther. Patents (2000) 10(2):215-230.

5 In one embodiment, the combination of the present invention comprises a
compound of formula | or a salt or solvate thereof and at least one anti-neoplastic agent
selected from anti-microtubule agents, platinum coordination complexes, alkylating
agents, antibiotic agents, topoisomerase Il inhibitors, antimetabolites, topoisomerase |
inhibitors, hormones and hormonal analogues, signal transduction pathway inhibitors,

10 non-receptor tyrosine MEKngiogenesis inhibitors, immunotherapeutic agents,

proapoptotic agents, and cell cycle signaling inhibitors.

In one embodiment, the combination of the present invention comprises a
compound of formula | or a salt or solvate thereof and at least one anti-neoplastic agent

15  which is an anti-microtubule agent selected from diterpenoids and vinca alkaloids.

In a further embodiment, the at least one anti-neoplastic agent is a diterpenoid.

In a further embodiment, the at least one anti-neoplastic agent is a vinca alkaloid.

20
In one embodiment, the combination of the present invention comprises a

compound of formula | or a salt or solvate thereof and at least one anti-neoplastic agent,

which is a platinum coordination complex.

25 In a further embodiment, the at least one anti-neoplastic agent is paclitaxel,
carboplatin, or vinorelbine.

In a further embodiment, the at least one anti-neoplastic agent is carboplatin.
30 In a further embodiment, the at least one anti-neoplastic agent is vinorelbine.

In a further embodiment, the at least one anti-neoplastic agent is paclitaxel.

In one embodiment, the combination of the present invention comprises a
35  compound of formula | and salts or solvates thereof and at least one anti-neoplastic

agent which is a signal transduction pathway inhibitor.
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In a further embodiment the signal transduction pathway inhibitor is an inhibitor of
a growth factor receptor kinase VEGFR2, TIE2, PDGFR, BTK, erbB2, EGFr, IGFR-1,
TrkA, TrkB, TrkC, or ¢c-fms.

5 In a further embodiment the signal transduction pathway inhibitor is an inhibitor of

a serine/threonine kinase rafk, akt, or PKC-zeta.

In a further embodiment the signal transduction pathway inhibitor is an inhibitor of
a non- receptor tyrosine kinase selected from the src family of kinases.
10
In a further embodiment the signal transduction pathway inhibitor is an inhibitor of

C-Src.

In a further embodiment the signal transduction pathway inhibitor is an inhibitor of
15 Ras oncogene selected from inhibitors of farnesyl transferase and geranylgeranyl

transferase.

In a further embodiment the signal transduction pathway inhibitor is an inhibitor of
a serine/threonine kinase selected from the group consisting of PI3K.
20
In a further embodiment the signal transduction pathway inhibitor is a dual
EGFr/erbB2 inhibitor, for example N-{3-Chloro-4-[(3-fluorobenzyl) oxy]phenyl}-6-[5-({[2-

(methanesulphonyl) ethyllJamino}methyl)-2-furyl]-4-quinazolinamine (structure below):

S

/] ’\,H i cl
~~ N
g

25 In one embodiment, the combination of the present invention comprises a
compound of formula | or a salt or solvate thereof and at least one anti-neoplastic agent

which is a cell cycle signaling inhibitor.

43



0. 0000 104 17 4 NC -H23 KRAS_Gl12C 0. 0310.002 >0.1 0.005 0.001 0.0005 0.0001
184 18 2 NCI - H358 KRAS_Gl12C 0. 0310. 010 >0.1 0.008 0.001 0.0008 0.0001
WO 2011/062930 PCT/US2010/056931

In further embodiment, cell cycle signaling inhibitor is an inhibitor of CDK2, CDK4
or CDK®.

In one embodiment the mammal in the methods and uses of the present

5 invention is a human.

While it is possible that, for use in therapy, therapeutically effective amounts of
the combinations of the present invention may be administered as the raw chemical, it is
preferable to present the combinations as a pharmaceutical composition or

10  compositions. Accordingly, the invention further provides pharmaceutical compositions,
which include Compound 02 and/or an mTOR inhibiting compound, and one or more

pharmaceutically acceptable carriers. The combinations of the present invention are as
described above. The carrier(s) must be acceptable in the sense of being compatible
with the other ingredients of the formulation, capable of pharmaceutical formulation, and
15 not deleterious to the recipient thereof. In accordance with another aspect of the

invention there is also provided a process for the preparation of a pharmaceutical
formulation including admixing Compound 02 and/or an mTOR inhibiting compound with

one or more pharmaceutically acceptable carriers. As indicated above, such elements of
the pharmaceutical combination utilized may be presented in separate pharmaceutical

20  compositions or formulated together in one pharmaceutical formulation.

Pharmaceutical formulations may be presented in unit dose forms containing a
predetermined amount of active ingredient per unit dose. As is known to those skilled in
the art, the amount of active ingredient per dose will depend on the condition being

25 treated, the route of administration and the age, weight and condition of the patient.
Preferred unit dosage formulations are those containing a daily dose or sub-dose, or an
appropriate fraction thereof, of an active ingredient. Furthermore, such pharmaceutical

formulations may be prepared by any of the methods well known in the pharmacy art.

30 Compound 02 and an mTOR inhibiting compound may be administered by any
appropriate route. Suitable routes include oral, rectal, nasal, topical (including buccal
and sublingual), vaginal, and parenteral (including subcutaneous, intramuscular,
intravenous, intradermal, intrathecal, and epidural). It will be appreciated that the

preferred route may vary with, for example, the condition of the recipient of the
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combination and the cancer to be treated. It will also be appreciated that each of the

agents administered may be administered by the same or different routes and that

Compound c? and an mTOR inhibiting compound may be compounded together in a

pharmaceutical composition/formulation.  Suitably, Compound 02 and an mTOR

inhibiting compound are administered in separate oral pharmaceutical compositions.

The compounds or combinations of the current invention are incorporated into
convenient dosage forms such as capsules, tablets, or injectable preparations. Solid or
liquid pharmaceutical carriers are employed. Solid carriers include, starch, lactose,
calcium sulfate dihydrate, terra alba, sucrose, talc, gelatin, agar, pectin, acacia,
magnesium stearate, and stearic acid. Liquid carriers include syrup, peanut oil, olive oil,
saline, and water. Similarly, the carrier may include a prolonged release material, such
as glyceryl monostearate or glyceryl distearate, alone or with a wax. The amount of solid
carrier varies widely but, preferably, will be from about 25 mg to about 1 g per dosage
unit. When a liquid carrier is used, the preparation will suitably be in the form of a syrup,
elixir, emulsion, soft gelatin capsule, sterile injectable liquid such as an ampoule, or an

agueous or nonaqueous liquid suspension.

For instance, for oral administration in the form of a tablet or capsule, the active
drug component can be combined with an oral, non-toxic pharmaceutically acceptable
inert carrier such as ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing with a similarly
comminuted pharmaceutical carrier such as an edible carbohydrate, as, for example,
starch or mannitol. Flavoring, preservative, dispersing and coloring agent can also be

present.

It should be understood that in addition to the ingredients mentioned above, the
formulations may include other agents conventional in the art having regard to the type
of formulation in question, for example those suitable for oral administration may include

flavoring agents.

As indicated, therapeutically effective amounts of the combinations of the
invention (Compound 02 in combination with an mTOR inhibiting compound) are

administered to a human. Typically, the therapeutically effective amount of the
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administered agents of the present invention will depend upon a number of factors
including, for example, the age and weight of the subject, the precise condition requiring
treatment, the severity of the condition, the nature of the formulation, and the route of
administration. Ultimately, the therapeutically effective amount will be at the discretion of

5  the attendant physician.

The combinations of the present invention are tested for efficacy, advantageous

and synergistic properties according to known procedures.

10 Suitably, the combinations of the invention are tested for efficacy, advantageous
and synergistic properties generally according to the following combination cell
proliferation assays. Cells are plated in 384-well plates at 500 cells/well in culture media
appropriate for each cell type, supplemented with 10% FBS and 1%

penicillin/streptomycin, and incubated overnight at 37°C, 5% CO,. Cells are treated in a
15 grid manner with dilution of Compound A (20 dilutions, including no compound, of 2-fold
dilutions starting from 1-20 uM depending of compound) from left to right on 384-well
plate and also treated with Compound 82 (20 dilutions, including no compound, of 2-fold

dilutions starting from 1-20 uM depending of compound) from top to bottom on 384-well
plate and incubated as above for a further 72 hours. In some instances compounds are
20 added in a staggered manner and incubation time can be extended up to 7days. Cell
growth is measured using CellTiter-Glo® reagent according to the manufacturer's
protocol and signals are read on a PerkinElmer EnVision™ reader set for luminescence

mode with a 0.5-second read. Data are analyzed as described below.

25 Results are expressed as a percentage of the t=0 value and plotted against
compound(s) concentration. The t=0 value is normalized to 100% and represents the
number of cells present at the time of compound addition. The cellular response is
determined for each compound and/or compound combination using a 4- or 6-parameter
curve fit of cell viability against concentration using the IDBS XLfit plug-in for Microsoft

30  Excel software and determining the concentration required for 50% inhibition of cell
growth (glCsp). Background correction is made by subtraction of values from wells
containing no cells. For each drug combination a Combination Index (Cl), Excess Over
Highest Single Agent (EOHSA) and Excess Over Bliss (EOBliss) are calculated

according to known methods such as described in Chou and Talalay (1984) Advances in
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Enzyme Regulation, 22, 37 to 55; and Berenbaum, MC (1981) Adv. Cancer Research,
35, 269-335.

Assay 1
In Assay 1, and corresponding Figures 1 and 2, the MEK inhibiting compound
used is Compound A, as defined herein, and the mTOR inhibiting compound used is
everolimus, which has the structure indicated below and which is Compound B in Assay
1.

Everolimus:

In vitro cell growth inhibition and apoptosis induction by Compound A &

Compound B (everolimus) in a panel lung tumor cell lines

Methods

Cell lines and growth conditions

Human tumor cell lines from lung cancer, A427, A549, Calu1, Calu3, Calu6, COR-L23,
HOP62, MV522, NCI-H1155, NCI-H1299, NCI-H1355, NCI-H1395, NCI-H157, NCI-
H1573, NCI-H1666, NCI-1755, NCI-H1792, NCI-2009, NCI-H2030, NCI-H2122, NCI-
H2291, NCI-H23, NCI-H2347, NCI-H358, NCI-H441, NCI-H460, NCI-H650, NCI-H727,
SW1573 and SW900 were cultured in RPMI 1640 medium containing 10 % fetal bovine
serum (FBS). Cell line mutation data was collated for the status for the RAS and RAF

genes. The data source is the cancer cell line mutation screening data published as part

47
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of the Catolog of Somatic Mutations in Cancer database (COSMIC) (Bamford S. et al. Br.
J. Cancer. 2004. 91:355-58) and/or in house DNA sequencing.

Cell growth inhibition assay and combination data analysis.

Cells were seeded in a 96-well tissue culture plate (NUNC 136102) of RPMI
medium containing 10% FBS at 500-2,000 cells per well. Approximately 24 hours after
plating, cells were exposed to ten, two-fold or three-fold serial dilutions of either
Compound A or B or the combination of the two agents at a 10:1 molar ratio

10  (Compounds A and B respectively). The final dosing concentration range for Compound
A was 2 -1000 nM and was 0.2 — 100 nM for Compound B. Cells were incubated in the
presence of compounds for 3 days. ATP levels were determined by adding Cell Titer
Glo® (Promega) according to the manufacturer’s protocol. Briefly, Cell Titer Glo® was
added to each plate, incubated for 20 minutes then luminescent signal was read on the

15  SpectraMax L plate reader with a 0.5 sec integration time. All assays were run at least in

duplicate.

Inhibition of cell growth was estimated after treatment with compound or
combination of compounds for three days and comparing the signal to cells treated with
20  vehicle (DMSO). Cell growth was calculated relative to vehicle (DMSO) treated control
wells. Concentration of compound that inhibits 50% of control cell growth (ICso) was
back-interpolated when y = 50% of DMSO treated control wells using nonlinear

regression with the equation:

25 y=

where A is the minimum response (Ymin), B is the maximum response (Ymax), C is the
inflection point of the curve (ECso) and D is the Hill coefficient.
Combination effects on potency were evaluated using Combination Index (CI)
30  which was calculated with the back-interpolated |Cs, values and the mutually non-
exclusive equation derived by Chou and Talalay (Chou TC, Talalay P. Adv Enzyme
Regul.1984;22:27-55):
Cl = DallCsp(a) + Db/ICso(b) + (Da x Db)/(ICse(a) x 1Cso(b))
48
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where ICso(a) is the IC5o of Compound A; [Cso(b) is the ICso for Compound B; Da is the
concentration of Compound A in combination with Compound B that inhibited 50% of cell
growth; and Db is the concentration of Compound B in combination with Compound A
that inhibited 50% of cell growth. In general, a Cl value <0.9, between 0.9 and 1.1, or

5 >1.1indicates synergy, additivity and antagonism, respectively. In general, the smaller
the Cl number, the greater is the strength of synergy.

The combination effects on the response scale were quantified by EOHSA and

Excess Over Highest Single Agent at Total Dose (EOHSATD). The latter is based on
the concept of nonlinear blending as was previously described in detail (Peterson &

10 Novick SJ. J Recept Signal Transduct Res 2007. 27:125-46; Peterson J. Frontiers of
Bioscience S2, 483-503. 2010). In this study, EOHSA and EOHSATD values are
defined as increases in improvement [measured as ‘percentage points’ (ppts) difference]
produced by the combination over the best single drug at its component dose level and
at the same total dose as for the combination, respectively. Hence EOHSATD is a

15  stronger “synergy” measure than EOHSA which compares the combination to its (single
drug) component doses, rather than to the total dose. Specific methods for calculating
EOHSA are previously described. For a given combination (at total dose D), EOHSATD
synergy is achieved if the mean response for the combination at total dose D is
significantly better than either drug 1 at dose D or drug 2 at dose D. As for EOHSA

20  comparisons, EOHSATD comparisons were conducted using fitted dose response
curves at fixed-dose-ratio and the single compound curves. Interactions between
Compounds A & B were considered synergistic when EOHSATD > 0.

In this study, co-administration of Compounds A & B exhibit a synergistic
interaction in a specific cell line to potency or on the response scale, if the Cl <0.9 or the

25 EOHSATD >0 ppt.

Cell apoptosis assay- caspase-3/7 activation
For investigation of the induction of apoptosis, cell lines were plated at 5,000 cells
per well in a 96-well tissue culture plate and allowed to attach for approximately 24
30 hours. Cells were then treated with compounds as described above. 24 hours after
compound treatment, the levels of active caspase 3 and caspase 7 were determined with
the Caspase Glo™ 3/7 (Promega, cat G8093) according o the instruchions provided by

the manufaciurer,

35
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Results

Effects of cell growth inhibition and apoptosis on lung tumor cell lines by

Compound A and Compound B combination.

The effect of cell growth inhibition by a mitogen activated protein/ERK-kinase (MEK)
inhibitor Compound A, an mTOR inhibitor Compound B (everolimus) and their
combination was determined in a panel of 29 human lung tumor cell lines. The mean
ICs0s (from at least two independent experiments) and the combination effects at ICsgs
10  are summarized in Table 1 with RAS and RAF mutation status.
Referring to Table 1, 17 out of 29 lines displayed sensitivity to Compound A with 1Cgps <
100 nM, whereas 2 out 29 lines were sensitive to everolimus (ICsps < 100 nM). The
combination of Compound A and Compound B was synergistic with Cl values of 0.19
and 0.62 in A549 and H2122 lines respectively and with EOHSATD values between 4
15 and 25 ppts in 27 out of 29 lines. In addition, the combination of Compound A and
Compound B also showed enhancement of cell growth inhibition with EOHSA values
between 5 and 40 ppts in all 29 lines. Note, Cl values could not be calculated therefore
not applicable where the single agent values were outside of the range tested. Of
interest, the combined administration of Compound A and Compound B in the lung tumor
20  lines showed synergistic effect demonstrated by the Cl values <0.9, and EOHSATD >0,
or resulted in a much reduced IC50 values (1-22 nM for Compound A and 0.1-2 nM for
Compound B in 25 out of 29 lines) comparing to that of Compound A or Compound B,
administered alone, where at least one of the single agents did not result in 50%
inhibition within the tested range. Representative dose response curves of cell growth
25 inhibition by Compound A and Compound B single agents and their combination are
shown for A427, A549, Calu6 and H2122 cell lines in Figure 1.

These lung tumor lines were further evaluated for the ability of Compound A, Compound
B or the combination of Compound A and Compound B to induce apoptosis as

30 determined by caspase 3/7 activities. Activation of caspase 3 is a hallmark of induction
of apoptosis. Cell lines A427, A549, Calu6, H2122, H1755, H2347, H727 and SW900
showed enhancement of apoptosis by combination treatment with Compound A and
Compound B relative to single agent treatment with Compound A or Compound B.
Representative caspase 3/7 activity curves for A427, A549, Calu6 and H2122 cell lines

35  are provided in Figure 2.
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Table 1. Cell growth inhibition by Compound A, Compound B and their combination in

human lung tumor cell lines.

o Combination effects

ICs50 values in micromolar (mean + std) atIc

Cell lines RAS/RAF >
mutation status Single Agent Combination A:B =10:1 molar ratio | EQHSAT| EOHSA

Compound A | Compound B | Compound A Compound B D (ppt) (ppt)
MV522 BRAF_V600E |0.001 + 0.000 >0.1 0.001 + 0.000 | 0.0001 =+ 0.0000 NA 5 1
NCI-H727 | KRAS_G12v |0.003 = 0.001 >0.1 0.002 + 0.000 | 0.0002 + 00000 9 =+ 8 12 = 8
NCI-H650 [ KRAS_Q61L |0.004 = 0.002 >0.1 0.002 + 0.001 | 0.0002 + 0.0001| 20 + O 23 = O
NCI-H2291 [ KRAS_G12F |0.004 = 0.000 >0.1 0.002 + 0.001 | 0.0002 + 0.0001| 11 = 5[ 14 = 5
NCI-H2122*] KRAS_G12C |0.005 + 0.001 |0.097 + 0.037| 0.003 + 0.000 | 0.0003 + 0.0000| 13 * 5| 15 =+ 5
Calué KRAS_Q61K |0.005 = 0.000 >0.1 0.003 + 0.001 | 0.0003 + 00001 9 =+ 3| 11 = 3
NCI-H2347 [RAS_H,N_Q61R|0.007 = 0.002 >0.1 0.002 + 0.000 | 0.0002 + 0.0000| 10 + 4| 17 = 4
NCI-H23 KRAS_G12C (0.031 + 0.002 >0.1 0.005 + 0.001 | 0.0005 + 0.0001| 18 =+ 4| 18 = 2
NCI-H358 | KRAS_G12C |0.031 = 0.010 >0.1 0.008 + 0.001 | 0.0008 + 0.0001| 16 + O 18 = 2
AB49* KRAS G12S [0.032 + 0.009 [0.003 + 0.003| 0.002 + 0.000 | 0.0002 + 0.0000 NA 14 + 27
NCI-H460 [ KRAS_Q61H |0.037 = 0.011 >0.07 0.002 + 0.002 | 0.0002 + 0.0002 + 3] 40 + 4
NCI-H1666 | BRAF_G466V |0.044 = 0.046 >0.1 0.014 + 0008 | 0.0014 + 00008| 8 =+ 5[ 10 = 2
NCI-H1755 [ BRAF_G469A |0.045 = 0.006 >0.1 0.006 + 0.000 | 0.0006 + 0.0000| 11 + O 22 =+ 3
NCI-H1792 [ KRAS_G12C |0.059 = 0.023 >0.1 0.014 t 0.002 [ 0.0014 =+ 0000213 = 1| 15 + 2
NCI-H1355 [ KRAS_G13C |0.067 = 0.024 >0.1 0.004 + 0.000 | 0.0004 + 00000 7 =+ 2 16 % 5
NCI-H1573 [ KRAS-G12A |0.082 = 0.011 >0.1 0.012 + 0003 | 0.0012 + 0.0003| 14 + 5/ 15 * 6
A427 KRAS_G12D |0.095 + 0.068 >0.1 0.005 = 0.001 | 0.0005 + 0.0001|22 = 5| 23 = 4
SW900 KRAS_G12V |0.141 £ 0.002 >0.1 0.022 + 0002 | 0.0022 + 0.0002| 20 =+ 5[ 20 = 2
NCI-H2009 [ KRAS-G12A |0.204 = 0.078 >0.1 0.020 + 0.003 | 0.0020 + 0.0003 |21 =+ 7| 21 =+ A1
NCI-H1299 [ NRAS_Q61K |0.277 = 0.092 >0.1 0.015 + 0002 | 0.0015 + 0.0002| 16 + 1| 17 % 2
CORL23 KRAS_G12V |0.989 = 0.086 >0.1 0.019 + 0008 | 0.0019 + 0.0008 | 12 =+ 5| 12 =+ 17
NCI-H2030 [ KRAS_G12C >1 >0.01 0.006 + 0.001 | 0.0006 + 0.0001| 4 =+ 3| 14 = 2
NCI-H157 | KRAS_G12R >1 >0.1 0.006 + 0.000 | 0.0006 + 0.0000| 12 =+ 3| 16 = 1
NCI-H1155 | KRAS_Q61H >1 >0.1 0.012 + 0001 | 0.0012 + 0.0001| 15 =+ 1| 21 = 6
HOP62 KRAS_G12C >1 >0.1 0.014 + 0004 | 0.0014 + 00004 | 25 =+ 3| 25 + 8
NCI-H1395 [ BRAF_G469A >1 >0.1 0.085 + 0075 | 0.0085 + 0.0075| 14 =+ 8| 17 =+ 1
NCI-H441 | KRAS_G12V >1 >0.1 0.177 + 0073 | 0.0177 + 00073 | 14 + #| 24 =+ 6
SW1573 KRAS_G12C >1 >0.1 0.255 + 0350 | 0.0255 + 0.0350| 20 =+ #| 21 = 8
Calu1 KRAS_G12C >1 >0.1 0.890 + 1226 | 0.0890 + 01226 | 21 =+ 5/ 23 = 5
5 Table key:

ICso: the concentration of Compound(s) that reduces cell growth by 50%;

* Combination Index (ClI) values, Cl in H2122=0.62 +0.11; Cl in A549 = 0.19 £0.11

NA = not achieved

EOHSATD: Excess Over Highest Single Agent at Total Dose, measured as a percentage
10 EOHSA: Excess over Highest Single Agent, measured as a percentage
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0.012 0.001 0.0012 0.0001 151 21 6 HOP62 KRAS _Gl2C >1 >0.1 0.014 0.004
0. 0014 0.0004 25 3 25 8 NCI-H1395 BRAF_(469A >1 >0.1 0. 085
WO 2011/062930 PCT/US2010/056931

Assay 2
In Assay 2 the MEK inhibiting compound used is Compound A, as defined herein,
and the mTOR inhibiting compound used is Rapamycin, which has the structure

indicated below.

Rapamyacin:

Raparayoin

Combination of MEK (Compound A) and mTOR (Rapamycin)
10 inhibitors on cancer cells lines.

95 cancer cell lines were treated with MEK inhibitor (Compound A) or mTOR
inhibitor (MTORI, Rapamygin) alone or a combination of both agents at a ratio of 1:2
(MEKi:mTORIi) and cell proliferation/death was measured after 3 day drug exposure.
15  Briefly, cells were plated in 384-well plates at 500 cells/well in culture media appropriate
for each cell type, supplemented with 10% FBS and 1% penicillin/streptomycin, and
incubated overnight at 37°C, 5% CO,. Cells were treated with MEK inhibitor (two fold
dilutions ranging from 7.3 uM- 0.014 nM) or with mTOR inhibitor (two fold dilutions
ranging from 14.6 uM - 0.112 nM) or in combination with both compounds and incubated
20 for 72 hours. Cell growth was measured using the CellTiterGlo (CTG) reagent
(Promega) according to the manufacturer's protocol. Data were analyzed using the XLfit
(IDBS Ltd.) curve-fitting tool for Microsoft Excel. Growth IC50 (gIC50) and Ymin values

were generated using a four-parameter curve fit algorithm (XLFit algorithm #205).
Results were expressed as a percent of the t=0 and plotted against the
25 compound concentration. The T=0 value is normalized to 100% and represents the

number of cells at the time of compound addition. The cellular response was determined
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0.075 0.0085 0.0075 148 17 1 NCI-H441 KRAS_Gl12V >1 >0.1 0.177 0.073 0.0177
0. 0073 14# 24 6 5W573 KRAS_G12C >1 >0.1 0.255 0. 350
WO 2011/062930 PCT/US2010/056931

for each compound by fitting the concentration response with a 4 or 6 parameter curve fit
using XLfit software and determining the concentration that inhibited 50% of the cell
growth (glC50) as well as the lower Y value (Ymin) at any compound concentration.
Formula below was used to calculate mutually exclusive combination index (Cl). Data
5  were reported as logCl, where the logarithm value of Cl was calculated.
Cl=1Cso of a+b/ ICs9 Oof @ + [Csp of b+a/ ICs Of b
Where a=MEKi and b=mTORi
Synergy is defined as Cl<1, additivity as Cl=1 and antagonism as CI>1.
Considering the variability of these proliferation assays we arbitrarily defined logCI>0.1
10 as antagonism, between -0.1 and 0.1 as no significant effect and <-0.1 as synergy.
Analysis of glC50 demonstrated that for most cell lines, combination of both
inhibitors is beneficial, lowering the glC50 measured compared to that of each inhibitor
alone. Growth IC50 (gIC50) of MEK and mTOR inhibitors alone and in combination
against cancer cell lines are graphically represented in Figure 3. For graphic
15 representation, a glC50>7.3uM for MEKi and >14.6uM for mTORi were graphed as
7.3uM and 14.6 uM, respectively. Combination index (Cl) was calculated as described
above and its logarithmic values are plotted and represented in Figure 4. These data
demonstrated that combination between MEKi and mTORi were synergistic on most cell
line tested (74/95 cell lines, 77.9%), while this combination was antagonistic on few cell
20  lines tested (8/95 cell lines, 8.4%).

Figure 5 demonstrates that for some cell line, while the combination of MEK and
mTOR inhibitor slightly affect the glC50, the main difference observed lies in the Ymin
(maximum inhibition observed), as define as the lower Y value at any compound

25  concentration. In this example, the Ymin of mTOR inhibitor alone, MEK inhibitor alone
and the combination of both drugs are 487%, 257% and -73% respectively. Similar
analysis was performed for all cell lines and Ymin results are depicted in Figure 6.
These data demonstrate that the combination of both drugs caused a greater percentage
of cell undergoing death (below the blue line, cytotoxic, 44.2%) than each drug alone

30  (mTORIi= 9.5% and MEKi= 20%).

Similar analysis was performed while grouping cells by mutational status based
on the KRAS and PI3K. The data depicted in Table 2 demonstrates that mTORi alone is
causing cell death (cytotoxic) only on a small subset of the cancer cell line population

35 tested, independent of the KRAS or PI3K mutational status. However, while the MEKi is
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0.0255 0.0350 20 # 21 8 Calul KRAS Gl2C >1 >0.1 0.890 1.226 0.0890 0.1226
215 23 5 G5Table key: 1C50: the concentration of Conpound(s) that reduces
cel |l growvb 2om/®w@98 * Conbi nation Index (O) val ues, C prcm/us2di2256991 62
0.11; d in A549 = 0.19 0.11 NA = not achieved EOHSATD: Excess Over
H ghest Sin

e Agent  at, Total Dose,, neasured as a percent e E A

Eaoss. ovERHELAEGTSTHRE SuRibens cauEntby e o8 FaPdbirsddnp e Kiks
2011/ 06298RRECTHRISZ0 LiDsMaRBIbwer activity against PISK mutant compare to PI3K wild-type
(WT) cell lines. The combination of both drugs is active in more cell lines in all

mutational subgroups, compared to single agent.

Table 2: Percentage of Cancer Cell Lines Treated with Combination of MEK and mTOR
Inhibitors Undergoing Death Based on KRAS or PI3K Mutational Status.

10
Analysis of the capability of each compound alone or in combination to cause cell

death based on the KRAS and PI3K mutational status simultaneously is depicted in
Table 3. While mTORI as a single agent caused few cell lines to undergo death (£11%),
the MEKi alone induced cell death in 30% of cell lines with KRAS mutant/PI3K WT
15 genotype. The combination of both agents, in addition to being superior in the total
number of cell lines undergoing death, is active against not only KRAS mutant/PISK WT

population but on cells with wild type KRAS as well as cells encoding a mutant PI3K.

Table 3: Percentage of Cancer Cell Lines Treated with Combination of MEK and mTOR
20  Inhibitors Undergoing Death Based on KRAS and PI3K Mutational Status.

In summary, the combination of MEKi and mTORi is advantageous in reducing

25 the concentration of each compound to cause 50% growth inhibition, resulting in a
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Assay 2 In Assay 2 the MEK inhibiting compound used is Conpound A,
as defined herein, and the mIOR i nhi biting conpound used i s Rapanyci n,
whi ch haswohe1listeeasot ur e i ndi cat ed bel ow. 5 Rapamycin: RaparsRy0ione931
Conbi nation of MEK (Conpound A) and nmlOR (Rapanycin) 113 inhi bi tors on
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salivary gland cancer, hepatocellular cancer, gastric cancer, nasopharangeal cancer,

buccal cancer, cancer of the mouth, GIST (gastrointestinal stromal tumor) and testicular

cancer.

30
Suitably, the present invention relates to a method for treating or lessening the

severity of a cancer selected from: brain (gliomas), glioblastomas, astrocytomas,

glioblastoma multiforme, Bannayan-Zonana syndrome, Cowden disease, Lhermitte-

Duclos disease, breast, colon, head and neck, kidney, lung, liver, melanoma, ovarian,

35  pancreatic, prostate, sarcoma and thyroid.
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8olynuc eotide sequence at occurs in a native populatlon without genetic modification.
20  As is also understood in the art, a "mutant” includes a polypeptide or polynucleotide
sequence having at least one modification to an amino acid or nucleic acid compared to
the corresponding amino acid or nucleic acid found in a wild type polypeptide or
polynucleotide, respectively. Included in the term mutant is Single Nucleotide
Polymorphism (SNP) where a single base pair distinction exists in the sequence of a
25 nucleic acid strand compared to the most prevalently found (wild type) nucleic acid

strand.

Cancers that are either wild type or mutant for Ras/Raf and either wild type or
mutant for PI3K/Pten are identified by known methods.
30
For example, wild type or mutant Ras/Raf or PISK/PTEN tumor cells can be
identified by DNA amplification and sequencing techniques, DNA and RNA detection
techniques, including, but not limited to Northern and Southern blot, respectively, and/or

various biochip and array technologies. Wild type and mutant polypeptides can be
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the germline mutatlon spectrum. However, the proportion of the missense mutations

seems to be higher among the somatic mutations (45%) than among the germline

30  mutations (21%), and only seven of the mutations are exactly the same in both of the
mutation types. Hum Mutat 26(4), 291-297, 2005. Launonen. Human Mutation. 26(4),

291-297, 2005.

The term “Ras protein” as used herein means any protein which is a member of
35  the ras subfamily which is a subfamily of GTPases involved in cellular signaling. As is
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exanpl e, wbddh §e¥¢1ﬁed)froﬂmbadjﬁn RastRai, 60, Pt 3K4d FEENNhtgomz e@bbdismesdnalfas

identified by. DNA a catl t echnj n

det ecti on™ 'F?Hi'alfg qdn P ﬁgzg &‘[@ﬁqgﬁﬁﬁ %Tg]g@ éﬁ%fﬁ?ﬁ%@ ‘%Eﬁyﬁern
bl ot , 10 espe4i GﬁeEyTﬁEm(E/?eG ZZ6K ang Esachi p and array technol ogies. WIld
type and nutant pol ypeptides can be WD 2011/ 062930PCT/ US2010/ 056931
detected by a variety of techniques including, but not limted to

i mrunodi agnost Tambechiy Mg haye ch nagatioh) Jéletidhe ot @isertionoih (KB 1. Mtriegstt sne

h t 5Gernm / th Ki 11 (STK1 I
Chi e LsSHSPRT BT BT Dnd0uR S e0E a0 RS S AR C ALy Sl v
hamar t omap1edvt BH2CeRsadsihgcardianceaciofchapyé hzﬂaml 598G6€r saudirdpagind,acet al .

Nat ure_ (2007) 448 807- nd Hearl e er Res 2006

15t 5050, 5otoe bkt 0B2Ra8 bRl e Risbctisngt 1Bk oG, catsind AR

gu;r?n | ungcidderangartei M6 b@sur@eemumhamddt&hgermmﬂvatasoearrl ce_lusmg
iffer ent| ation net a S as nutate ancer 19 t
o) o e el BeBehdlEr aP O ed0b L By R Tilite S0F PERRT IRt eﬁ"lrﬁ%r?f

Ki nase 1/10;?1@Td§1émnon®m themgs G3EVgene>1 ehiisicg 3lnfn’rdw&w s arigd G5@T;l<51817b>ehﬁodes
a serine/threonine 15 ot ei ; t i s defective, in | e Wt
By, Deghai e anidehEs BrEbRRRA auhaSiiS aatinafed B iz K
syndrmredcélmmg:raefmcz@rdudbyzhmazamt cmseptﬁl yABHIgS am:jn% ][aeldgalsérrgel 2e3Vi nal
tract an t aneous_pi gnen tion. 45 di.fferent I ne LKB1
et | ana iSO HEARRS o S Renie Y MiBce fe tating HsRaS 2 et

Ejr:mcat edRBO@CBGBEQ(BF'ngaGEmgQIﬁmmJé(ﬁd Icﬁﬂ@ge Derzpot 92&(5>'Ib©e03|0@3ﬁmln@®.0|dA 1- bp
el etion 20 an - Lnsertion at. the nonu CGre eat
By o gy epanandr artRET R0 Funs S5 AR E GRSk, 15 C o hysing g

]lc,lnl‘ el at eda&d&h‘elagélﬁm}lv rﬁm«:} caeding al-rkixwed ua]g crfdahgémaﬂﬁ,atomaseaf@@um onl y
or roxwrate 7% 0 ions identifi. in t 1lies

(35 T08) OSTRrdaraed i S RSt BT Eharbe VR B IS i
sonmat i c L KRinomatiat chagyel IG%BCSFIIB%GFGC chusing saraind ¢ echangacar28rR| and/omes.
Mut at i ons %?GCﬁﬁg artl cul ar,l F i n %%%@yand colorectal cancer. Mst of the
somatic LK @ ﬁsa”?'gga?'fj A ion of the protein. A mutational
hot spot seens to be a C6 repeat accounting for 12.5%of all somatic

mut ati ons (6/4 hese r suI re, concor dant th th rmin tation
Cpect rum Hovel o e RGBT 3t SonaoeRRe mUt R n e b S e
hi gheso armam:ﬁmeammmmo ragidedhiange QB4 X408 Erancarsingycarhine agieramahge Q300X;

mut ati ons 9 onl seven of tions.are exact]y the
ot h of ¢ AL G TIREE AR SR X BT SHRIBEAT TS 6 SERER SR Humran
Mut at i on. 12843 caldidg 28hiho Q@@Ehange Y60X; 180C>ATda@sihgraminidrasidmhabgs N60¥s used
herein ne y roteln whi ch _ t he ras subfa which is
st am PG T ErBaBa e TR £1RR o |t BT a Ry S AEHRS 28d tndte
Q137X; 493G>T causing amino acid change E165X; 571A>T causing amino acid
35 change K191X; 658C>T causing amino acid change Q220X; 193G>T causing amino
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57 WO 2011/ 062930PCT/ US2010/ 056931 known in the art, activation of Ras
causes cell growh, differentiation and survival. Ras proteins include, but
are not |woi2oadetsp H ras, K-ras and N-ras. | n one aspeeCy/useomnsesl | s have
at |east one nutation in at |east one Ras protein 5 or gene encodi ng at

| t t N- H- tati, i t
east oncagd Bt B P iR Aniha 2o ¢abh kae FOCTR Rl D or 3.
I n son}e |a?tja¢naag? @W@G@Wdcmtn@dafhﬂ%tamdntgwaﬁgizmm(elzmmw' ea|7mﬂga4 tidon
in at eas one I as (0] cte rom CO n an
e i hARE £ 70X Rl A Faihel Do s Baae W o eabind o o,
1(_512A Glfléinlrﬁlaaﬁ @ileﬁl@e Eﬂiﬁ? Q%%ﬁlﬁflbfuﬁ@lémﬂa%l(i kchefge W&Q)@%BSE%GQ'[
unor e S ave mut a el etl | nserti.on 1 eas
one. m SseARSTHAENP GHOIharsRR2AYy ApYoLar: IO At R Tar o i
acid change D194V; 842C>T causing amino acid change P281L; 595G>C causing

am no acid 15 change E199 1062C>G causi anm.no acid ¢ F354L: 521A>G
caus! ng_ami no QLA GHATHROmANRA ESBCaT LABLTh I a0 UET O S Blore
580G>T cansitaignaim NKBIciid sklastge £394Y;, H80CsBderusi 153dalB; na2@cidddelbange

change G500 SRICLH Carbl g BRAIE: a b AANGL. G 0v208%s an CORTHAERG 2hm no

aci d thanges | N?SEeH:?Zt#%I@OSmuBJ MH7aBiG) 8 1@deld; (Hmng@dé@}}w 35T Gausi ng

causi ng 2l T Go: BORRGn R Ragade 0o 9eadh 0 RRABEL e L Mh0F MR el

923G>T caus3(2ugl1@soRno 3a9|4iasdblaage 12808190eB8H4 THR_caBddiAg asdduiC;acdodanange

change RoGE 2PBIEs oo Rgs o4 S AR AR R G 351 2 BB e g

anm no aci dxarh2/agel; ¥82 263ddi&7 @xdn daelsexuth 4dBlnexoaciddl; @xamgeeleﬁtﬁ@azsaélmm

RAZOW | nORH R Rt B ARRTS b Chdad DB Ao A O Pp o REY 19

sel ect ed 700MO5BEA10965T 1G3ImSCMy aBUR®B43tisq; Chﬁﬂg%’f@ﬂm 50@C>T281GEENg

am no aci 06C>A ca o 9

causi ng aﬁ,{i@%@&ségl gﬁggﬁﬂg %6&% gé’usﬁ%ﬁg L(ﬁ% %n%%észglhﬁng%%g/ggx
180C>A caush-ng>An aes5aa>a; cmamgszﬁOJazm%@T avdlesi rE7anGRD; acisl 1ekange
E199X; 40 sin hange QL37X; 493CG>T causing am no acid
change Elgggé‘%(wi g%r%u% %Q?acg(%‘ndho acid 350hange K191X; 658C>T causing
am no2@ci d change Q20X; 193G>T causi ng am no

2011/ 062930PCT USZO 0/ 0569 e E65 130A>T caus m no,aci d
change. K44, 6508 A TDRYMEA ne @q?%%@hgﬁsﬁoazar Ritaggs OEEE Ry R o
aci d changaalﬁﬂaai)(asée&@‘ﬁ CRigSdeigtionniniertiagicl nahatiugeo KBS, m3P bSHA coddrss Ng
am no aci g%)??g?nge WB32X; 949G>T causing am no acid change E317X; 996GA
causi ng ahnr o’ aci d change WB32X; 658C>T 5causi ng am no acid change Q20X
and/ or 475C>T causing am no acid change QL59X. I n anot her
enbodipent, at | east one deletion, insertion, substitution or conplex

mutatfon in LKBL is selected from 120 130delll; 153del G 126 149del?24;
291_464de1174 26i%_iv@nderl Bd0idé6 2 mbniedtibd SpBvbasiay M-{B3B-0I3d@pd2B (2-flibro-

166 178de el C el G Odel. G 59 3de :

baa eaodel e sy RaTHe R Slifelin 23 ST et d mE T SR P

465862 e a9 6EIENRY | AR0TE1302 (EimaciiedSacadialio ol 6 sovato
142_143deh]A i80de| C é%g b 227 228del. %ﬁﬂ 47 651del 605; 153 536del384;
exon 2-3d L IRLRR INHIARG sompand, SYEbVEVRIMUSs 65 563del G, exon 4del
exon 3@lel ; exon 4del; exon 4del; 610 623dell4; 15837del C

464 465de| 2CGE TTTGCT 75 76de 25 1271 n

S el 2G e LR SRR Lonkf o ooy SO0 B>
979_980i ngAyord-a50dd phersTEmirx)ers-dichethyl-2A4d-wioxd-0 31956, 1- 0t Ring 81G-2 H-3 prid i 3+

gzigﬁ‘;;ﬁgﬁxéﬁﬁi h/ﬁ% 29:('1 2%?Té %%m%%tlbal%ng{:(%rpta ?7+1ﬁ>gf s]c')ll\l/gte144>-r

thereof, and an mTOR |nh|b|t|ng compound, suitably everolimus, for use in therapy.
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20 I n anot her enbodi nent, the deletion, insertion or nutation of
LKBL is in the catalytic kinase domain. The deletion, insertion or nutation
of LKB1 g 2ba/démw3eodons 50-337. 25 Thi s i nvent i eaTASeMIAS®3 R

combi nati on conprising

et hy L 2. 4. - S REGRETIOn A0 HPEely 4 ARy AoHBY Aing. N-{3-E-cyclopropyt5
d] pyri m d(mﬂdoryh}laditﬁpwédymm)ﬂwd@meﬂfyl a,4ahmbmegl,ﬁ V@afdhyd@cz}e—pyr&hi[‘essal t or

sol vat e t her eof TOR inhibitin SUIt 30
Thi o 1 nveRBvERdn-ToTRRRyREE R 3 cormenBrraoan ety sltco” ol

N {343- Cy&iemUTOEIyd.-eEa- mTOR inhibiting compound, suitably everolimus, for use in treating
(2-flu |odo phenyl am no) 6, 8-di net hyl-2, 4, 7-tri oxo-3, 4,6, 7-tetrahydro- 2
H pyri $CT-d] pyri m di n- 1- yI]phenyIIacetanlde or a pharmaceutically
acceptable salt or solvate t hereof, and an MIOR i nhi bi ti ng conpound,

sui tably evero%hJ for e in tge H?p V\Q |

2011/ 062930PCT, §26‘i’67"d%‘16 proviaesy spfl%%?ﬁ YAl SPERONIR i ERPTEEE 2

conbi nat i Odirnblﬁa‘mb“ri SoNON-KB {ﬁ%dpy(ﬂiyﬂw(mﬂydro&-lodo phenylamlno)6 8-dimethyl-2,4,7-

2-fluoro-4-i 7-trioxo-3,4,6,7- t et r ahydr o- 2
L pyr 1 dop 003 B ATVt G b B B S BB mc ot ca |
accepl@bl phaalacedticayp by@peablsdleaf sohaite triRileofiTak amhiTIOR inhbitrgngpadnd,
suitably ev Ilnu for use in treating 5cancer. This invention al so
provi des & %W ﬁﬂﬁ& MUScal conposition conprising a combination of
N-{ 3[ 3-cycl opropyl-5-(2-fl uoro-4-iodo-phenyl am no) 6, 8-di net hyl-2, 4, 7-
trioxo-3,4,6,7: trah dr o- 2H-pyri do[ 4 i,mdin-1- eny| | acet am de,
or 5 ophar mac SETRETON HsaPUfeS canbris B it et RabF e B e O
i nhi bi ti nE-twrpadods- plsenyleﬁnlﬁhy)GﬁMﬁl’r@lhym& 7-trioxo-3,4]6)7 Settahy eiot2 H-pyed opd) 3-
provi conbi onprisin 343-

02211 oy o BB SbArshacrlyTaRe. o et aceesly PRRRAS Sgitsof pMaly dr o- 2
H- pyr i do[ theBeof ldrdi] goymiTORAdhibiling tdmpeumd, baicdledvedsimust a pharmaceutical ly
acceptable salt or solvate thereof, and an mICOR i nhi biting conmpound,

sui tably everolinus. This invention also provides for the use of a
conbi nati on Coflfplsilsi/éigohl-e[létﬂﬁrowdes for the use of a combination comprising N-{3-[3-

cycl opro ro-4-i odo-ph th 0- 3 4,6,
2 et r any BRSSP RO B e G T R oAb el oS

phar mgurqug(hUg[ﬁaed:]amrmPinm ylﬁihbnyi]raﬁetﬁn\laé ]gaort ﬁmhenﬁace@ncbllgmoﬂﬁﬁblenénlbl ting
conpound, Sui everol iimus, jin the manufactur medi canent

vent ronobiselsBf: ereiis St ot it ol SMEPRS ishialhg; Siv %ﬁ?’?@ N 8 3 25
cycl opr opynbnbfacfird blwmedidainedo- phenyl ami no) 6, 8- di net hyl-2, 4, 7-tri oxo- 3, 4, 6,
7-tetrahydro2H pyrido[ 4, 3-d] pyri m di n-1-yl ] phenyl | acet am de, or a
pharmaceutically acceptable salt or solvate thereof, and an niTOR i nhi biting
conmpound, sui t @hikyineartivoldistugrovidestibe theaosd at taus@nisihatnnesherairgnN-{8934 r eat

cancey 3gThis hivent en ploe provides, s LR, o1 ALgali 19 £ANSa i o
N-{ ﬁ43 gyQHqqyﬂdﬂﬂ&@p&r%lﬂinmylmhéﬂylmtanh%]yérampm)rﬁa(&utlchlly acceptable salt
met hy1 4

"o 17y T pRbAgPlec iR age Bt QR EPhRIBa oI5 SRR e e e var

t her eof , andufapturdl &R mebichinehing teatgmieced, suitably everolinus, to a subject
in need thereof.

30 This invention also provides a method of treating cancer which comprises
administering a combination of N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-
dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4, 3-d]pyrimidin-1-yl]phenyl}acetamide,
or a pharmaceutically acceptable salt or solvate thereof, and an mTOR inhibiting
compound, suitably everolimus, to a subject in need thereof.
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35 WD 2011/ 062930PCT/ US2010/ 056931 The foll owi ng exanples are
intended for illustration only and are not intended to limt the scope of
t he i nverwoaniivos2sny way. EXAMPLES Exanple 1 - Capsul e Eompsgemiossy31 5An
oral dosage formfor adm nistering a conbination of the present invention

I's produced by |I|n a standard t. a t|n capsul.e with the
noredients | nTEROBRGERTIE Srdtinded Raalabait af SaDR ented o

| NGREDI ENlibAMa #¢bbe of the invention in any way.

N-{3[ 3- cycl opropy1-5- (2-fl uoro-4-i odo- phenyl ami no) - 6, 8- 5ng di net hy;
-2,4,7-trioxo-3,4,6, 7-tetrahydro- 2 4, 3-

d]pyr|n1d|n 1- yI]phenyIIacetan1de d sul f oxi de (the dinethyl

sul f oxi de sol vat e of Conpourg(aﬁ)@@\(e@%bgmy%%@o@ﬁgm tol 250 ng Tal c125 ny
I\/agne3|umStearate8rE%1 psu MpPOST {1 on An ora
dosage5forn1foﬁnéwﬂ1 S§9%F®ﬁb“%ﬁé”@?“?%é3@&ﬁﬁ@ﬁﬁﬂ@”Qf”PH@EEWﬁé@%ﬁh@mV%nt|on
i s producggdyed b)L hnﬁg é‘s%tnﬁgl‘diat% Pid& ﬁérﬁ(b%lﬁlﬁr(%pgtﬂbQ@lﬂhrlhé‘?f_ill_g%'(lhlgnté‘ﬁlﬁ thet he

15i ngredients in proportions shown in Table 5, bel ow.
| NGREDI EthP@RNﬂENﬁ'g‘OW” in Table 4, below.
N-{3[ 3-cycl opropyl-5-(2-fluoro-4-iodo-phenyl am no) -6, 8-5ng

Table 4

10
INGREDIENTS AMOUNTS
N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8- 5mg
dimethy;-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-
d]pyrimidin-1-ylJphenyl}acetamide dimethyl sulfoxide (the
dimethyl sulfoxide solvate of Compound A)

everolimus 5mg
Mannitol 250 mg
Talc 125 mg
Magnesium Stearate 8mg

Example 2 - Capsule Composition

An oral dosage form for administering one of the compounds of the present
invention is produced by filing a standard two piece hard gelatin capsule with the

15 ingredients in the proportions shown in Table 5, below.

Table 5

INGREDIENTS AMOUNTS
N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8- 5mg
dimethy;-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-
d]pyrimidin-1-ylJphenyl}acetamide dimethyl sulfoxide (the

dimethyl sulfoxide solvate of Compound A)

Mannitol 55 mg

Talc 16 mg

Magnesium Stearate 4 mg
20 Example 3 - Capsule Composition

An oral dosage form for administering one of the compounds of the present
invention is produced by filing a standard two piece hard gelatin capsule with the

ingredients in the proportions shown in Table 6, below.
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dimethy;-2,4,7-trioxo-3, 4,6, 7-tetrahydro-2H pyri do[ 4, 3-

d] pyri mdi n-1-yl ] phenyl | acet am de di net hyl sul foxide (the dinethyl

sul f oxi deweabuatseszof Conpound A) Mannitol 55 ng Tal c16 nBCUHS2@ESI086931

Stearated4 ng 20Exanple 3 - Capsul e Conposition An oral dosage form

for adm ni stering one of the conpounds of the present invention is produced

by filing a standard two piece hard gelatin capsule with the ingredients in

the proportions shown in Table 6, belTaple 6 WD 2011/ 062930PCT/ US2010/ 056931

Tabl e 6 | NGREDI ENTSAMOUNTS ever ol i nus5ng Manni t ol 250ng Tal c125ng Magnesi um

St ear at 68&‘@% 4 - Tabl et Conposition _m rose,

m crocrys . | ul ose and the conpounds of t hel d conbi nati on,

as shown FF'?URYS 7 bel ow, are nmixed and granul ated®"d the proportions

shown wi t §99"iYos gel atin sol ution. The wet granul es?2BIscreened, dried,

m xed wt ltche talc and stearic acid, then d 'B%ned and corrpressed

into ata "i’Baéf*’a%’f’@ 7 1 NGREDI ENTSAMOUNTS

N-{3[ 3-cycl opropyl 5- (2-fl uoro-4-iodo- phenyl am no) - 6, 8-5rrg di et hy;

-2,4,75trioxo-3,4,6, 7- tet r ahEaepH pysbletafdhnSosition

d] pyri mdin-1- phen | acet am sul f oxi de

sul f oxi de sol v k‘% nﬂaﬁrﬁfiryﬁ?ﬁ@%g%'fjrﬁﬁ the Compg " O T Mented
combination, as shown in Table 7 below, are mixed and granulated in the proportions

shown with a 10% gelatin solution. The wet granules are screened, dried, mixed with the

starch, talc and stearic acid, then screened and compressed into a tablet.

10
Table 7
INGREDIENTS AMOUNTS
N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-  5mg
dimethy;-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4, 3-
d]pyrimidin-1-ylJphenyl}acetamide dimethyl sulfoxide (the
dimethyl sulfoxide solvate of Compound A)
everolimus 5mg
Microcrystalline cellulose 300mg
Sucrose 10mg
Starch 40mg
Talc 20mg
stearic acid 5mg
Example 5 - Tablet Composition
15 The sucrose, microcrystalline cellulose and one of the compounds of the invented

combination, as shown in Table 8 below, are mixed and granulated in the proportions
shown with a 10% gelatin solution. The wet granules are screened, dried, mixed with the

starch, talc and stearic acid, then screened and compressed into a tablet.

62



M crocrystal line cellul 0se300ng SucroselOng Starch40ng Tal c20ng stearic

aci dbng Exanple 5 - Tabl et Conposition 15The sucrose, mcrocrystalline

cel | ul osewendiiowessof the conpounds of the invented conbipnattiseep/oa®3shown in
Tabl e 8 below, are m xed and granulated in the proportions shown with a 10%
gelatin solution. The wet granul es ar.F@cgeened, dried, mxed with the
starch, talc and stearic acid, then ed and conpressed into a tablet.
WO 2011/ 062930PCT/ US2010/ 056931 Tabl e 8 | NGREDI ENTSAMOUNTS

N- { 3[ 3- cy INGREDIBENIFS- ( 2- f | uor o- 4-i odo- phenyl am i noAMOUNSESng di  net hy;

- 2, 4, 7-t r Noj8q3-3ydodropyltse@rfaoys4ictobhepylantiad)4,8-  5mg

d] pyri m ddimethy2]Qheiokbl 34 67asiraley ded-oBtgyyibo[d1d- f oxi de (the di net hyl

sul f oxi dedpgtimilire1-g9fpKemypatstshmidy dvhethgauystid (thare cel | ul ose30ng sucrose4ng
st ar ch2ngdinadtieyl Buifeddeadoivatest CémbsmdEByanpl e 6 - Tabl et Conposition 5The
sucrose, Wigoagstyfib@béliunsecel | ul ose and one of the3@agrpounds of the

i nvent ed e@drbsenati on, as shown in Table 9 bel ow, amemgr xed and granul at ed
in the prefahions shown with a 10% gel atin sol uti @mg The wet granules are
screened, taigi ed, m xed with the starch, talc and stiegric acid, then
screened sedrica¢ipr essed into a tablet. 10Table 9 0.5mg

Example 6 - Tablet Composition

5 The sucrose, microcrystalline cellulose and one of the compounds of the
invented combination, as shown in Table 9 below, are mixed and granulated in the
proportions shown with a 10% gelatin solution. The wet granules are screened, dried,

mixed with the starch, talc and stearic acid, then screened and compressed into a tablet.

10 Table 9

INGREDIENTS AMOUNTS
everolimus 5mg
Microcrystalline cellulose 300mg
sucrose 40mg
starch 20mg

talc 10mg
stearic acid 5mg

While the preferred embodiments of the invention are illustrated by the
above, it is to be understood that the invention is not limited to the precise instructions
15  herein disclosed and that the right to all modifications coming within the scope of the

following claims is reserved.
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| NGREDI ENTSAMOUNTS everol i nusbng M crocrystalline cellul ose300ng
sucrose40ng starch20ng tal c10ng stearic aci dbng Wil e the
pr ef er r edwerntbodicassnt s of the invention are illustrated lpgTiuseoialossser it is
to be understood that the invention is not limted to the precise
i nstructions 15herein disclosed and th %he right to all nodifications
comng within the scope of the foll O\ﬁL?é]M lains is reserved. WO
2011/ 06293@RdiMJS2010/ 056931 CLAIMS W claim 1. A conbi nation conprising: 5
(i) a conmpound of Structure (1): 10or a pharmaceutically acceptable salt
or solvate thereof; and (ii) an nmTOR inhibitor. 152. A conbi nati on accordi ng
to cl ai m 1, whepaohibvihationpompasiag: Structure (1) is in the formof a di nethyl
sul fox% de solvate. 3. A conbination kit conprising a conbination according
toclaiml1 or claim

(i) a compound of Structure (l):

(I
10  or a pharmaceutically acceptable salt or solvate thereof; and

(ii) an mTOR inhibitor.

15 2. A combination according to claim 1 where the compound of Structure (1) is

in the form of a dimethyl sulfoxide solvate.

3. A combination kit comprising a combination according to claim 1 or claim

20 2 together with a pharmaceutically acceptable carrier or carriers.

4. A combination according to any one of claims 1 to 3 where the amount of
the compound of Structure (1) is an amount selected from 0.125mg to 10mg.
25

5. Use of a combination according to any of claims 1 to 4 in the manufacture

of a medicament or medicaments for the treatment of cancer.

30
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202 together with a pharmaceutically acceptable carrier or carriers. 4. A
conbi nation according to any one of clains 1 to 3 where the anount of the
conpound WO 28twwasedsare (1) is an anmount sel ected from 0. P2Br$2410/03337

5. Use of a conbination according to any of clainms 1 to 4 in the

manuf acture of ,a ne ic%gent Pr nmedi canents for the trgat nﬁ. of cancer. WO

2011/ 062930PCTPUS201 01958 81 rtRIENAY " & MYPALY Hgdd S8t Whigh SORBHEES | n

nﬁed t her gref il_nMCdrfunﬁmiﬂ’paticﬁmaﬂ d ﬂherdp]?quaMp eﬁ_ddiﬂv@!aﬁiﬁd’ua]'s bba cgffnb'mation of N-{3-

t her apeut jca e i.ve amoynt . of a cophination q3-

L T o el B R O R e e B 4 NG 146 . 7- 111 oxo- 3,

4, 6, 7- t etet@ahydto@H2byrien[4, 8Ha]pdrididit]-pyipmengiiacetantide p bieiathyl aqgforiae dendliaret hyl

sul f oxij dePﬁgﬂ%\ﬂJ" ﬁmTCR i nEi bitor to such hunman, wherein the conbination is

adni niste IR 12 SUSRBHPPRY period, and wherein the conbination is

S\ﬁm ni st eL ed for a dmeﬁn‘{ mg ?(’:Ofnbtriiaﬂan isldimidistieridwithine epechistgpdriodcamd m 6
erein the anount o . -Ccyc ro . .

o wor - a7 odo- Bhet GaTREPe8! Brsinsieres r 2 9praTgRTENS: 6. 7- t et r ahydr

0- 2H pyri do[ 4, 3-d] pyri m di n-1-yl ] phenyl | acet am de di net hyl sul foxide is

sel ected from about 0.125ng to about 10ng, and the MIOR inhibitor is

everol® mus whi zh i sAantkthod ateirdidg tolclaim amberdin $el aedudd of NgB[Hbysidprapydy t o

o 20 e oM oRa 855 8) e it By L AT Rl O
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0- 2H- pyri 3- rimdin-1- | l.acet am de. di met.hyl sulfoxide.is

Sel ect a PrieanaeaBaMrg Sirkte SPLTR im0 e viusth g Stered n

admi ni st eaedmonseseiteditym adoet 2. frag govabout 20Mgeverol i nus is sel ected from

about1 ng to about 15ngy, and that anobunt is adm nistered once per day.
259. A'hret hod according to claim8 wherein N-{343-cycl opropyl-5-(2-fl uoro-4-

i odo- ph | i -6,8-dj thyl-2. 4, 7-tri -3,4,6, 7-tet -2H i dof 4,

TR i Yt e R R A e R A A U R Sl A e
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| ne SuU OoXIl de r m 0, consec |.ve a (0] | Oha .1.0 owe

one-or moPEraiREE ssiored B8 2 Fns 85K a0 8™ Pt Aoy ER aghiuierd oc; of

from brabnce gdridagns), gl i obl astomas, 35astrocytonmas, gliobl astoma
mul ti forme, Bannayan-Zonana syndrone, Cowden di sease, Lherm tte-Ducl os
di sease, breast, inflamuatory breast cancer, Wlms tunor, Ewing's

25 9. A method according to claim 8 wherein N-{3-[3-cyclopropyl-5-(2-fluoro-4-
iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-
d]pyrimidin-1-yllphenyl}acetamide dimethyl sulfoxide and everolimus, are administered
within 12 hours of each other for from 1 to 3 consecutive days followed by administration
of N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-

30 tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-ylJphenyl}acetamide dimethyl sulfoxide for from 3

to 7 consecutive days, optionally followed by one or more cycles of repeat dosing.

10. A method treating a cancer selected from: brain (gliomas), glioblastomas,
35  astrocytomas, glioblastoma multiforme, Bannayan-Zonana syndrome, Cowden disease,
Lhermitte-Duclos disease, breast, inflammatory breast cancer, Wilm's tumor, Ewing's

sarcoma, Rhabdomyosarcoma, ependymoma, medulloblastoma, colon, head and neck,
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sarcoma, Rhabdonyosarconma, ependynona, nedul | obl astoma, col on, head and
neck, WD 2011/062930PCT/ US2010/ 056931 ki dney, lung, liver, nelanonsg,
ovari an, \Wwenori@gmee3e, prostate, sarconm, o0steosarcom, gipamuse@blosesanor of
bone, thyroid, Lynphobl astic T cell |eukem a, Chronic

nyel ogenoys | e kem a, Chronic | hoc t| c | eukem cel] |eukem a,
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ro2H pyri do[ 4 #r d] pniarmirdineed tydrephehich| @giriass diee dn mdiohgdmsistrbtion @ a s
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ro2H-pyri déu{nan 3, d] pyri n1 di n- 1-yl ] phenyl | acet am de di net hyI suI foxi de is

sel ected from 35abou out nd, t hat anour i stered
e ey ey o A Hhe IS PR b hieBhorEBe s S ol M b ol s
i s sel ected from abattredngetcomblimation sStminisieted foad daraionbf firse.adm ni st er ed

once per day. 513. A nethod according to claim 12 wherein
N-{343-cycl opropyl-5-(2-fluoro-4-

i odo- enylamn) 6, 8- tri.oxo-3, et rahydr o-2 i dof[ 4,
s T BT i y1 PR GRS RN i e nGe RITE L S ar e
?dm ni S'Ejebyiﬂbpgb@yﬂ-!SF(Z Ilﬁomui‘cﬁfoqfheeﬂamrmbhﬁﬁ ~difnethyi-2 @(m- fhokosst,@mamtuove days

ol | owe a I.st.rati.qQn : : : :
N (305 oy R bt B Bviheny iasatogtite, imeinvb) SWogde: reBRGPFS. FOM. ¢ i ox
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di et hy| a('ilmlnls)fereg |r}c e(?rq amourWseIected from about 2.5mg to about 20mg.

30

hunman

12. A method according to claim 11 wherein the amount of N-{3-[3-
cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-
2H-pyrido[4,3-d]pyrimidin-1-yl]phenyllacetamide dimethyl sulfoxide is selected from

35 about 0.25mg to about 9mg, and that amount is administered once per day, and the
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to 7 consecutive days, optionally followed by one or nore cycles of repeat
dosi ng. 14. A nethod according to claim 10 wherein the cancer

sel ect ed woamiasa93van, 15breast, pancreatic and prost at @CT/US2010/056935. A

nmet hod accordi ng to clain111 wherein the cancer selected from ovari an,
breast, pancreat met h ccor di ng to
o o m 12" aREPEr S SellouRe8meRfi ram shouhagdei Rt Pl Dahergunt B ang
prost at e. administered brice pernziyhod according to claim 13 wherein the cancer

sel ected fromovarian, breast, pancreatic and prostate. 3018. A net hod of
treating a cancer that is either wild type or nutant for Ras/Raf and either

ildt t f Pl 3K/ PTEN, i f i.ch
Sonpri36s the 11 i GAVEE AFSYTER FOHABT "4 OREBYRGLT EHTTR oot Paer OB 4mount
of a conbiodatphenylaino)-6,8-dimethyl-2,4,7- trloxo 3,4,6,7-tetrahydro-2H-pyrido[4,3-

N ok o S e hiRe, ff-efﬁwgfd”e/@&”ﬁ%rw?. %ygh@%@g{“ kil Tt M dslieliy ge

di net hyl &Eb‘iuI1f20wuehaofaamtdh@lrhe?rirmdnmmlt@etcohsedjﬁvesdwg fooWRId, byvduigistratidne

conbi nation | m ni st er t hi ecified ri.od er ej e
conbi nat 1 8 W3 EdheEedl e Abbrest il EhpaHenRo PR Mo 24 MBI 6 P
3\/?1011/ Q629Bii)raﬁl§l'drb1%0[1}0{d6ma]bynmldm 1-yliBheri}asstdraide atiothgi sigfokide Gbrafirarm B8
ereint

cycl opr opFP‘i7 8°QS§CH‘”|'V861383 &Ht'Bﬂ%Wﬁﬂ'W% WG 1018 CYeles i RpaatSoging.
7-trioxo-3,4, 6,7-tetrahyd
ro2H pyri do[ 4, 3-d] pyri mdin-1-yl] phenyl | acet am de di net hyl sul foxide is
sel ected from albout AlnétBSdrgcdondiag @udlaikOTmwheneth thé eamdEORelettat iotrosvaian,
evero é { S 5adn1n|§ tered in an anmount selected fromabout 2.5ng to
about Onéeas pam”eﬁﬁz”ﬂ $86d according to claim 19 wherein the amount of
N-{343- cycl opropyl-5-(2-fluoro-4-iodo-phenylamno)-6, 8-d inethyl-2, 4,
7-trioxo-3,4, 6,7-tetrahyd ro- 10
2H pyri do[ 4, 3- d$pyrAnhdhﬂdémxk¢p@3ﬂdéMHtEwaabdﬂhdbmakhyﬂeaﬂhﬁmwhd@ﬂb&
sel ected ron%abou { 25 9 about 9ngy, and that amount is adm nistered
once per BAERE %{Fﬁ!ﬂ St everolinus is selected from about 2.5mg to
about2(15rrg, and that amount is adninistered once per day. 15 21. A
met hod according to claim20 wherein N-{343-cycl opropyl-5-(2-fluoro-4-

16. A method according to claim 12 wherein the cancer selected from ovarian,

breast, pancreatic and prostate.

25
17. A method according to claim 13 wherein the cancer selected from ovarian,
breast, pancreatic and prostate.
30 18. A method of treating a cancer that is either wild type or mutant for Ras/Raf

and either wild type or mutant for PI3BK/PTEN in a human in need thereof which
comprises the in vivo administration of a therapeutically effective amount of a
combination of N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-
trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl
35  sulfoxide and an mTOR inhibitor, to such human,
wherein the combination is administered within a specified period, and

wherein the combination is administered for a duration of time.
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i odo- phenylam no)-6,8-di nmethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2
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and testi aul esns20etveaialys, optionally followedhiyrane drimare egcléhefirepéat\losinl. conpri ses
the in vivo adm nistration of a therapeutically effective anount of a

combi nation of N-{343-cycl opropyl-5-(2-fluoro-4- iodo-phenylam no)-6, 8-di

met hyl:- 2, 4, 7-t L 0X0 6, 7-tetra r.o- ridol4, 3- ,

T oyt T3 i e 1- 977 phBaynGs BcderbE Rt fi P &b B3 Frasss seleaid Spes o YR AR ¢ or
t o such 2bleasnpanstbatiocind grostateonpounds of the conbi nati on are admi ni stered
sequentially. 27. A nmethod according to claim 26 wherein the anount

of N-{3-[3-

23. A method according to claim 19 wherein the cancer selected from ovarian,

30  breast, pancreatic and prostate.

24, A method according to claim 20 wherein the cancer selected from ovarian,
breast, pancreatic and prostate.
35

25. A method according to claim 21 wherein the cancer selected from ovarian,

breast, pancreatic and prostate.
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30

cycl opropyl-5-(2-fluoro-4-iodo-phenyl am no)-6, 8-di nethyl-2,4,7-trioxo-3,4,6
, 7-t et r ahworofiepssni do[ 4, 3-d] pyri m di n- 1-yl ] phenyl | acet aoirds2aiomedoBy |

sul foxide is selected fromabout 0.125ng to about 10ng, and the nIOR
inhibitor is everolinus which is admnistered in an anount sel ected from
about 2.5ng to about 20ngy. 35 WO 2011/ 062930PCT/ US2010/ 056931 28.
A net hod accordéng Aanethad tfeat?ng\/meﬁr&ieh stletedmuntoraih (Gloh3dR-glioblastomas,

‘;Yf'r ?g;gpéglﬂ)cy%)%a;slt gﬁqbi 4%{{13%% orerrI11 Baemngy n- ?énana syng%mey]CoWdeh disease,

r0|2H- py(rj [ Snérmut?%rjhws |d|n§eds<§1 Breyit;)t] mhenyﬁdtage%raastd@r@erre\l\mmls muidro&wd@s s

sel ect roma t .25 to about, 9 an nmount I st

RO Gl S e A o N A R L R A R I A
about 15ngidn@ﬁdurﬁ¢]atveﬁ,nmu|@homé adhrian| phesregtieester sa@yma, osteosarc@fa, A

nmet hod acc.org(iéqﬂlq to qj % erein everolimus, is admnistered for 10from
1 to 21 cHFBeEIYVE aw’é‘e ¥%%wed by an optional drug holiday of from1 to
14 days, foll owed byyradrﬁbtﬂuﬁlt:ﬂabélbl@u@émla Chronic myelogenous leukemia, Chronic
N-{3[3-cy|or 2-f1 ro4| hen

0 ot i Y RS 5bRis, aRVEl , BbaPas ke dsy PabRavEstn deviemiar 2481 | phe

nyl | acget arﬁyél@gdmdﬂ:&t ke, fomodre helntrdpfnﬂlm leukemidl Aays.lythphoblastic T 88l A
nmet hod ac

i ng er the canc elected fro r|an

Dy enst. - oERketnd, MRt RS bt NSt RS edEbia figntd Bl des?

wher ei n trvejlt:pa;nm@éloﬁel MedakdnfobiEtio\sakedmn, niulighs inyelpaig meatki me@arkdry@b;atai at e.
accor to C n .the cancer selected from

32. A t
ovarian. %g?f@ﬁswyg oV Gy g G, 33. A nethod accor ding

to clai m 29 wherei nrrtah@nahanlgmphsmbecrtoelgkuﬁg olgmpléanhaamonkiodgkihs Ipapbor@at i c
and p cancer that is either

B B R R L S R

Pl 3K/ PTEN in anélub'ﬁlasﬂomanemdjdbheémﬁér W‘Utlﬁéllaboaﬂwdrsmsgtdmcém Wilvab cancer,
adm ni str g(tarlv%gl 8e]:nc%r tehn%roﬁpe?rlatl Ic%ﬁcery reenfai %g%ée\(em%ggtHellomg esophageal cancer,
salivary gland cancer, hepatocellular cancer, gastric cancer, nasopharangeal cancer,
buccal cancer, cancer of the mouth, GIST (gastrointestinal stromal tumor) and testicular

20  cancer;
in a human in need thereof which comprises the in vivo administration of a
therapeutically effective amount of a combination of N-{3-[3-cyclopropyl-5-(2-fluoro-4-

iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-

d]pyrimidin-1-ylJphenyllacetamide dimethyl sulfoxide and an mTOR inhibitor, to such

25 human,

wherein the compounds of the combination are administered sequentially.

27. A method according to claim 26 wherein the amount of N-{3-[3-

30  cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-
2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl sulfoxide is selected from
about 0.125mg to about 10mg, and the mTOR inhibitor is everolimus which is

administered in an amount selected from about 2.5mg to about 20mg.

35

69



35conbi nati on of

N-{ 3[ 3-cycl opropyl-5-(2-fl uoro-4-iodo-phenyl am no) -6, 8-di net hyl-2, 4, 7-

tri oxo- 3, WoR@piA/d6e43nahydr o- 2H pyri do[ 4, 3-d] pyri m di n- 1- ylpLphiseyiblosssat am dedi
met hyl sul foxi de and an nifTOR inhibitor, to such human, wherein the

conpounds of t conbi nati pn are adnlnlster equen |aI

2011/ 062930PCT2%520 OB PS8R d? HE™S E‘“gj {5‘ P HP%V\?\AHe{?’é?’ h the
am)lunt of c%{({p’%é@fl-fl-(Z-fluorOA -iodo- pheﬂylamlno) -6,8- dlmethyl -2,4,7- trloxo 3,4,6,7-tetrahydro-

cycl opropyl- 5-.(2- or 0-4- p m.n i et hy1- 2,4, 7-1trioxo0-3,4,6
O or T ap b A i LR T P B el e oo cabrtel’ B by
sulhf gxi deab@t&ﬁ?&?ﬁ? el abbl\q/\:tggragoaﬁd ﬂwsimmt & a@ﬁmtste’k@@‘@nc@@@r Tdb? @ﬂ’(dﬂ?}e

i nhi bi i s everolinus ichis m ni s nmount ected, from
Lhout 5 o S Tt sebsteo P Sliabett Seda el 378! S kLI he
anount ofa&mﬁﬁﬂaed©yaip@ﬂngyl 5-(2-fluoro-4- |odo-phenylanino) 6, 8-d

imethyl-2,4, 7-trioxo-3,4, 6,7-tetrahyd
ro2H- pyri do[ 4, 3-d] pyri mi di n- 1-yl ] phenyl | acet am de di methyl sulfoxide is

sel ected from agbout ,1 at . anpunt is.adm ni red once
o e hna™ BB aEnGd B0aH o ek e e b S SO €8 Wb ou:
15ng, 1@ndfrbinat toaﬂwrmumtsed;muvéﬂayhnf@losxeem@(bnmenaﬂeﬁugiwlda%f RomeEt thod dagsor di ng

to claim rein ever0|rrus r rom1l to, 21
boneeaut] TIORETCS) RamEuoRy ot N-BB I HRp RRLS Bl ST Pl Sieine)ch &4
days, 20f d||nielwwé-d 4%~ trmdmsr,n,et?rtaitrarqmmﬁH -pyrido[4,3- d]pyrlmldln 1- yI]phenyI}acetamide

N-{3[ 3-cycgl o odo phenyl ani no) - 6,

di et hy1- é"lﬁ?h/y??%% fgrffﬁorﬁq tzit Péfrydr o- 2H pyri do] 4, 3 d] pyri mi di n- 1-yl ] phe
nyl | acet am de di nethyl sulfoxide for from1l to 21 days. 2538. A net hod
accortyng to claim 34 wherein the cancer selected fromovarian, breast,
pancr eat ic and3@r osRAahethod 3&ordingret digich 28@hédintpe tanadr aklartdd fiohes\airiant he
cancer becte ri an,, 30breast, pancreatic and prostate. 40. A

&P R@”ﬁ“&%a&l R'98%kher ei n the cancer selected from ovarian,

met hod ac
breast, pancreatic and prostate. 41. A nethod according to claim 37
wherein the cancer selected from ovari an,
20 31. A method according to claim 27 wherein the cancer selected from ovarian,

breast, pancreatic and prostate.

32. A method according to claim 28 wherein the cancer selected from ovarian,

25  breast, pancreatic and prostate.

33. A method according to claim 29 wherein the cancer selected from ovarian,
breast, pancreatic and prostate.
30

34. A method of treating a cancer that is either wild type or mutant for Ras/Raf
and either wild type or mutant for PI3BK/PTEN in a human in need thereof which
comprises the in vivo administration of a therapeutically effective amount of a

35 combination of N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-
trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl
sulfoxide and an mTOR inhibitor, to such human,

wherein the compounds of the combination are administered sequentially.
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A nmet hod according to claim37 wherein everolinus is adm nistered for from
2 to 21 cwoerwsesse days, followed by a drug holiday of pCrarse@otss9iD days,
foll omwed by adm nistration of

N-{343-cycl opropyl-5-(2-fluoro-4-iodo-phenyl am no) -6, 8-di nethyl 2,4, 7-tri oxo
-3,4,6, 7-tetrahydro-2H pyri do[ 4, 3-d] pyri m di n- 1-yl ] phenyl | acet am de

di met hyl 5sul fgxide for from2 to 21 days. 43, A nmethod . accqording to
Cl o m a2 ahor et tné Sl Aebpbfade (SR Gtavtherein bihgaglouBb s BaRIE and
pr ost at e. cyldbopropyl-5-(24#iorofd-roeibhphdn e diiogieragditre trol-2j4m-RRxav3er &7 teteargd@- i mus
is adnministered for from2 to 21 nsecutive d , followed by a dru

ol day 0P ael E gy SN GREG e wdmemiL: sliPrics Bt seibolbdHoth

N- { 343- cyabapr 023mg- (02-abbutoriomd; | vdo thhenyORMINAite6,i8- dlierdiiug! which is

152, 4, 7-tri 0x0-3,4,6, 7-tetrahydro-.2H pyri 4, 3- i mdin-1-yl]phenyllace
o de. o RDRRCEIT ot P BTGl Bl 2y & IRV E0My 45" & T Pod
according to claim44 wherein the cancer selected from ovarian, 20breast,

pancreati c and prostate. 46. A nethod according to claim9 wherein
N- {3483 cycl opr 6y 1- B- (rktiidduccoeding @sloclpinerds avterdlo) the, &adiunt of N-{3-[3-

met hyl-2,4, 7-tri 0x0:3, 4,6, 7-tetrahydro-2 H. i -

D5d] by | nEUASPEBRNA HEEr e M OHE R LU Pl f STV ar e

gdrri gi st _EQHbe\ﬂ@j@[hjSH(]jc]&ﬁidﬁgwi’Symfheﬁﬁ}d@e@hh@é dioethd| caumeidet isveedaywd frohl owed
adm nistration o - . .

[ % cycl op?%?}ﬁf@tf’f‘-bf)pt%%-%ﬁitB%*cf’-"b%Jé‘Mfl WRINIere Y19 RAE Ay 2 e aMPHhx o- 3,

4,6, 7- tebr avpdiicwudHspyelectef 4ir@mdhpauti Bindi o byl pBewy| dracetianmdeusti ret hyl

sul foxide for from4 to 6, consecutive days, optionally followed by one or

nor e §§C|8§m6¥“?8 24¢¢ By, 30 47. A method according to claim8

wherein N-{343-cycl opropyl-5-(2-fl uoro-4-

i odo- phenyl am no) - 6, 8-di methyl-2,4, 7-tri oxo-3, 4,6, 7-tetrahydro-2H pyri doJ 4,

3- d] pyri m di n3i-yl Aphethygd laacertimii td eclaiinnds Wiikresubievalindgs, andd@intakt fos ar e

adm ni steged 35w thin 12 haqurs egch other for 2 S ri 7, day

per | 0d. AR PR BV RS ovER iaB Pihag) s PEREY of HomNo%a aciE

N- { 3430 cytllloped pyyl aQmirdstidtioar oF A-{3dd@yplbpiopl/e8v{23)or6-48edh-pdnyldmino)-6,8-
dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4, 3-d]pyrimidin-1-yl]phenyl}acetamide

dimethyl sulfoxide for from 1 to 21 days.

25 38. A method according to claim 34 wherein the cancer selected from ovarian,

breast, pancreatic and prostate.

39. A method according to claim 35 wherein the cancer selected from ovarian,

30  breast, pancreatic and prostate.

40. A method according to claim 36 wherein the cancer selected from ovarian,
breast, pancreatic and prostate.
35

41. A method according to claim 37 wherein the cancer selected from ovarian,

breast, pancreatic and prostate.

40
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2,4, 7-trioxo-3,4,6,7-tetrahydro-2H pyrido[ 4, 3-d] pyri m di n-1-yl ] phenyl | acet a
m de di mewbyebiigsbd3oxi de i s adm ni stered al one, opti onal IPgTfuskédiomsad3by one
or nore cycles of repeat dosing. 5 48. A nethod according to claim13

wherein N-{343-cycl 0 uor Q- 4: am .n
net hy1- 2, 4, 7- t#?oxox ‘%é?Cféﬁ%F‘&h&?a‘#%mz3h"\g\‘jF‘?”38[’%%Emus " Bmiidterdl for
d] pyri mi diromiz Wl 2]1pdftﬁ13¢bthtae®ra9$nfd|&>vwdr®t miugsndhﬂ@)(oﬂﬁ)rﬁndo e0afagh, foNsverr e

gs maglm-sf,]ie ? ?%%@ﬁ rgt'iolrﬁl_ [{§-[8 cy(ﬁgp():rgpy 5- [flufo(r)cg 4- |od% &Se%glgH rY % GdE?Mﬁthr?ll-l owed
10[ 3- cycl Q,mmwﬁios 4(@7ftéttm1ygro42I-H-@gh;ﬁ@]d]}#lemmb}glmlcﬂiﬁ)1=3fi]],p8irﬁyl}laileiétbyﬂd62,d4r(rj1¥t-h§/|r i 0X0-
3,4,6,7- ra r rido[ 4, 3-d] pyri mdin-1-yl]phenyl | acetam de

di met byl for’%‘?l FPQ%?tEr%&ﬁ?ﬁ ‘to 6 consecutive days, optionally followed by
one or rmre cycles of repeat dosing. 1549. A nethod according to claim 12
wherein N-{343-cycl opropyl-5-(2-fluoro-4- iodo-phenylam no)-6, 8-di

met hyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2 H pyrido[ 4, 3-

d] pyri m din- 1- yB] phanyéthe@aéwﬁdld@tcﬂélﬁrﬁiMWh@‘elnftﬁébdmea@dleeM&Iﬁ@hi oNasianl €
adm nistered within t12 hours of each other for 2 days during a 7 day
period, a E?aahP??ﬁje? RN at&ays of the 7 day period

N- {3485 cycl opropyl-5-(2-fluoro-4-iodo-phenyl am no) -6, 8-di met hyl - 20

2,4, 7-trioxo-3,4,6, 7-tetrahydro- 2H— pyrido[ 4, 3-d] pyri m di n-1-yl ] phenyl | acet a
m de di nethyl sulfoxide is adm nistered al one, optionally followed by one
or nore cycl es44f rapaathodcesttding2toSiaih 2®inhecbiaeoeolinng id ad@initéred Xor
wherein N -cycl opropyl-5-(2-f1 uoro-4- ,

oo phenyPR oA - E5TBECNE Ry T2Ione3 74 g holidemsotfrqrn g s JPAYAR ol a,
3- d] pyri by dadmibisyrbiigrheoty NHagacaetbsrepylisn@tfiupko-giddoarietglaatith) @@ tialdtinls ar e
gsmagﬁt < %d7air||06% 3O4f,é'ipt%éa%yaro éH pyrlgo[ggrgﬁpyrlmldmzl ﬁ]%neny %E)Iet\é%l e ydsmet(%I | oved

[ 3- cycl opsafoxitteSo fRorh PuoLo-ddys.odo- phenyl anmi no) - 6, 8-di net hyl-2, 4, 7-tri oxo- 3,
4,6,7- 30tetrahydro-2H pyrido[ 4, 3-d] pyri mdin-1-yl]phenyll acetam de

di met hyl sulfoxide for from4 to 6 consecutive days, optionally followed by
one or nore cycles of repeat dosing. 51. A method according to claim 20
wherein N-{343-¢cyc

351 0do- phenyl afi o) SENaR ASCH]RS 1 9% 44 Bxginghe ognopr SEPPER JAFLO SRy r § dof
4, 3- Rﬂpybkﬁ%dpﬁm&emkkaQnyﬂh@cetanlde di net hyl sul foxi de and everolinus
are adm nistered within 12 hours of each other for from1l to 3 days during
a 7 day period, and during the other days of the 7 day peri od

N-{3[ 3-cycl opropyl-5-(2-fluoro-4-iodo-phenyl am no) - 6, 8- 73 WO

2011/ 062930PCT/ 1US20]10/ 056931 di,. net h 4 7-tr e dro-2
pyri do[ 4, yri e Wi

e pyr i dol 4, 3 cFpyr | BTEETHO 2Eg9IBHaR ALy TR oprodier G

admi ni st efoeld-phleayleminop6isodimlethy- P@ll?l wioes 3 Jy6, DietrabiydisedHe-pei[43- of repeat

dosi n95 5d]pyrimidin-1-yI]phenyI}acetamide dimethyl sulfoxide and everolimus are administered
within 12 hours of each other for 2 consecutive days followed by administration of N-{3-
[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-
tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl sulfoxide for from 4
to 6 consecutive days, optionally followed by one or more cycles of repeat dosing.

30

47. A method according to claim 8 wherein N-{3-[3-cyclopropyl-5-(2-fluoro-4-
iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-
d]pyrimidin-1-yllphenyl}acetamide dimethyl sulfoxide and everolimus are administered

35  within 12 hours of each other for 2 days during a 7 day period, and during the other days

of the 7 day period N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-
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52. A nmet hod according to claim8 wherein N{343-cycl opropyl-5-(2-fluoro-4-

i odo- phenyl am no)-6,8-di nethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2

H pyri do[wo2e11diepysni m di n- 1-yl ] phenyl | acet am de di net hylPCcIuistaxiose®3and
everolinmus are adm nistered wt hi n 12 hours of each other for 5 consecutive

days foll b dm |strat|o

101 3- cycl O ST RAS HRAsD Bronh Buiaih e nsimisiny-WPheHAge Aide, dmetyt ; oxo.
3,4,6, 7- tatoxrlydreunaihispysd dind, dptdnayy ifotiodied- by yheé henyiel aetisah dpeat

di et hyl aquOX|de for 2 consecutive days, optionally foll owed by one or
nore cycl " repeat dosing. 1553. A nethod according to claim12 wherein
N-{ 343-cycl opropyl-5-(2-fl uoro-4-

i odo- phenyl am no) - 6, 8-di methyl-2,4, 7-tri oxo-3, 4,6, 7-tetrahydro-2H pyri doJ 4,
3- d] pyri m di n4d-yl hphethyd b&ﬁtﬁ(ﬂla@icdelaldi e ivhgleirs NHB 93 cggombplyl Sv@riabiois ar e

gsmaglms;?@Sﬁpgﬂa@poﬁﬁwmethy 2ﬁa7ctr|o>?ct)- %YG,;-?étra%ygrcc))%%yjrtldoYf?,days fol I oned
[ 3- cycl opdpysithidh- Q-&H;ﬁﬂeml}@cefﬂarhlddodlmb&iyybalfdxm) ad &vdtiolmtjhl)eﬂ:e Zadﬁrm?stbl‘eidoxo 3,

G ot nyt b RS BTSN afiSuat SO S pidh S Do o

vnvﬁr e oycl {{Scymfopr(ﬂﬂea-t(zdc}@b%lodo phenylamﬁé) 6 B-dimbihge, aCYGtﬁb)Cb 89, &D C| aim 20
erein N-{343-c

251 odo- phistka oGy BB v Gty 3Rty Dasaiarsidn ety aHga e 59 dyr i dof
4, 3- d] pytd éreehsecdtivel dageopribhallyedlniedeydngsdr mdre sydléuf repeatdsiager ol i mus
are adm ni stered within 12 hours of each other for 5 consecutive days

foll onwed by adm ni stration of N-{3-

3-c opropyl- 2-f1 'no-,-' trioxo-3,
16 705 ot pay Ao ShplRrdater g EoRnty AMhORh S syTeeial S lotd e vyt
sul f oxi de|ofd0¥ph3n};a@mm®$-6$&d|m‘eﬂ1yda,y$ trioRad- Bgr@?itetrdhghdo@b@dydMO[@ﬁe or nore
cycl es of eat to claim.20 erein

N- { 343- cyg Py m%?—yﬁpr(e%ylf}?q%qrglda émethAl sul¥oxmde aCc?Oe(/grloPrcr\us ars administere
i odo- phenwitalmmdyouﬁs &-adichettey for2 dayé-duFingsd- &y‘bdﬁloa dret dahygdne ot pyys dof 4,

3- 35 d]p tam quoxd the MIOR

i nhi bi t or e %: id ﬁﬂsgeéepa g(r}é][#l C¥? arregy %&ﬁrur% '%"E%ﬁ%d%g'mﬁth or
from 20 t 023, Waipgo-Bu, 6, Ndeteahldrod2ty-ppedd[4,d- d]@mmlduﬂl-ylmhéﬂiwaoétbeﬂdedayrse’mfyl t he
%gﬁ%ggg@%‘@%&%ﬁg%%@%%&l _ogt_icgn%_lly lf&%(/v%_dllf)y Y& or more cycles of repeat

i odo- phengbsing.no) - 6, 8-di met hyl-2, 4, 7-tri oxo- 3, 4, 6, 7-t et rahydr o- 2H pyri do[ 4,

3- d] pyrimdin-1-yl]phenyllacetam de dinmethyl sulfoxide is adm nistered
alone optionally foll owed by one or nore cycles of repeat dosing. 5

N- { 34%> C;Eng? gor dé rﬁ@th@qi ag&l (g[lhg ?o XYle Whereln N-{3-[3-cyclopropyl-5-(2-fluoro-4-

i odo- phen;ddamheﬂylarﬁ;rﬁwlmmbwm Ad-liokd- BM?&;tmh@d%-Zl-ebdeBo 2H-pyri do[ 4,

3-d d i .de, dj h f d |
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m ni st ere one ona (0] C repea
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N-{ 3430 Cytdt@ﬁydrp%-ﬁyr(dbfﬁ 3-dpyomitin-1-yllphenyl}acetamide dimethyl sulfoxide for from 4

i‘fSI?)OdO ph? l:c?nns]egut?ve days optlonell]Py]follzo’wed bytornleoo>§?no%é 03’/(361\)(1}s7oft rgééa%r(%glkg 2H pyri do

51. A method according to claim 20 wherein N-{3-[3-cyclopropyl-5-(2-fluoro-4-

35 iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4, 3-
d]pyrimidin-1-yllphenyl}acetamide dimethyl sulfoxide and everolimus are administered
within 12 hours of each other for from 1 to 3 days during a 7 day period, and during the

other days of the 7 day period N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-
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d] pyri mdi n-1-yl ] phenyl | acet am de di net hyl sul foxi de and everolinus are
adm ni stered within 12 hours of each other for from2 to 5 days during a 14
day peri oap2anicheeasni Nng t he ot her days of the 14 day per ipoul/ise@0okéoaus i s
adm ni stered al one, optionally followed by one or nore cycles of repeat

C,\if {S 13 2Qimethyl-2.4,7-85x0’ AE LN RGO I D448 sCalmigd- AL T 08 G arpound

cycl opr opyilndiny Zuffdridy - ddrmiadeered amykaoptivhahb fdlodeddlyhyrl- & dhore tydlexor 3, 4, 6
, -tet rahydr OEH-SET{H do[ 4, 3-d] pyri m di n-1-yl ] phenyl | acet am de di net hyl

sul f oxi de"3PEF $9%9- admi ni stered 25in a | oading dose for from1 to 3 days
foll owed by mai ntenance dose adm ni stration of the conpound. 59. A
met hods according to claim20 wherein everolinus is first admnistered in
30a | oadi ng dosg. f oA rhetod hetardidgdayirhd vbeeth RY3MBCndeirepd&-(@ddkiero-4-

adm ni stratd o of S E X RAUDI-2.4.7-trioxo-3.4.6,7-tetrahydro-2H-pyrido[4. 3-
d]pyrimidin-1-yl]Jphenyllacetamide dimethyl sulfoxide and everolimus are administered
within 12 hours of each other for 5 consecutive days followed by administration of N-{3-
10 [3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-
tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl sulfoxide for 2

consecutive days, optionally followed by one or more cycles of repeat dosing.

15 53. A method according to claim 12 wherein N-{3-[3-cyclopropyl-5-(2-fluoro-4-
iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-
d]pyrimidin-1-yllphenyl}acetamide dimethyl sulfoxide and everolimus are administered
within 12 hours of each other for 5 consecutive days followed by administration of N-{3-
[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-

20  tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl sulfoxide for 2

consecutive days, optionally followed by one or more cycles of repeat dosing.

54. A method according to claim 20 wherein N-{3-[3-cyclopropyl-5-(2-fluoro-4-
25  iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4, 3-
d]pyrimidin-1-yllphenyl}acetamide dimethyl sulfoxide and everolimus are administered
within 12 hours of each other for 5 consecutive days followed by administration of N-{3-
[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-
tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl sulfoxide for 2

30  consecutive days, optionally followed by one or more cycles of repeat dosing.

55. A method according to claim 20 wherein N-{3-[3-cyclopropyl-5-(2-fluoro-4-
iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-

35  d]pyrimidin-1-yllphenyl}acetamide dimethyl sulfoxide and the mTOR inhibitor everolimus

are administered within 12 hours of each other for from 2 to 5 days during a 14 day

period, and during the other days of the 14 day period N-{3-[3-cyclopropyl-5-(2-fluoro-4-
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iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-
d]pyrimidin-1-ylJphenyllacetamide dimethyl sulfoxide is administered alone, optionally

followed by one or more cycles of repeat dosing.

56. A method according to claim 20 wherein N-{3-[3-cyclopropyl-5-(2-fluoro-4-
iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-
d]pyrimidin-1-yllphenyl}acetamide dimethyl sulfoxide and everolimus are administered
within 12 hours of each other for from 1 to 3 days during a 7 day period, and during the
other days of the 7 day period everolimus is administered alone, optionally followed by

one or more cycles of repeat dosing.

57. A method according to claim 20 wherein N-{3-[3-cyclopropyl-5-(2-fluoro-4-
iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-
d]pyrimidin-1-yllphenyl}acetamide dimethyl sulfoxide and everolimus are administered
within 12 hours of each other for from 2 to 5 days during a 14 day period, and during the
other days of the 14 day period everolimus is administered alone, optionally followed by

one or more cycles of repeat dosing.

58. A method according to claim 20 wherein the compound N-{3-[3-
cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-
2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl sulfoxide is first administered
in a loading dose for from 1 to 3 days followed by maintenance dose administration of

the compound.

59. A method according to claim 20 wherein everolimus is first administered in
a loading dose for from 1 to 3 days followed by maintenance dose administration of the

compound.
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