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BRCAL nmut ati ons, and those belonging to African-Anerican and H spanic

et hni ¢ groups, and those having a recent birth. A basal -1 ke
breast tunor is a subtype of aggressive breast cancer that has a short

rel apse time. African-Anerican wonen that are prenenopausal are at higher
than 35average risk to devel op basal -like breast tunors, which are usually
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30 in this case, the specified period will be about 7 hours; suitably they
will both be adm nistered within about 6 hours of each other - in this
case, thewepecidsisd period will be about 6 hours; suit alplCy/ushey/ossbs bot h
be adm nistered within about 5 hours of each other - in this case, the
specified period wll be about 5 hours;I suitably they will both be

adm ni stered within about 4 hours of eé&h other - in this case, the

speci 1;3 : eW—E[ﬁ-@d;ﬁMddyl-ﬁ@(ﬁ-ﬂtﬁrcﬁ@-ﬂfo@B&ﬂgﬁPﬁﬁE{]}HSQ@i&thQA&QAQEtr@bM}E&6|;7h(ﬁur s;}
suitably .t Wi | I e. adm ni st jthin. ut .3 hours o ot her
Sy SRSl P A L P baleery bRt id Pete skt LomedpedBfy Chey
w | | be auiniphasheceadicaliytdeceptablostlt thenenfy sndof each other - in this case, the
specif.ied period will be about 2 hours; suitably they will both be

adm ni'stered wi thin about 1 hour of each other - in this 5case, the

speci fi ediipeicoe@ound bf Srricabeyt): 1 hour. As used herein, the adm nistration
of Conpound A2 and Conpound B2 in | ess than about 45 m nutes apart is
consi dered sinultaneous adm ni strat| on. Sui t ably, when the
conbi nati on of the invention is agtfrni stered for a "specified 10period",

t he conmpounds wi Il be co-adm ni st @ for a "duration of tinme". By
the term"duration of tine" and de atd ves thereof, as used herein is
meant that both conmpounds of the i-Byeption are adm nistered for an

i ndi cat ed nunber of consecutive day§. Unl esszotherw se defined, the nunber
of consecutive days does not 15 havé to commencg with the start of
treatnment or termnate with the-eng/0 ght, it is only required that

treatnment. Regarding "specified per ration: 20Suitably, both
conmpounds will be adm nistered within a s wed period for at |east one
day - in this case, the duration of tine will be at | east one day;
suitably, during the course to treatneft), both conpounds w Il be
adm ni stered w thiyn,_ Qi f4 i.Qd fop at th 3. gutive days - in
this case, the durzarht ?ig%prg?\l {dl etﬁﬁhﬁ%&% p?@%gszfn@ 6d w@&ﬂg@?’t ably, during
t he dburse to treat nmidinyBogrizecesyfooardsiehérbinbtieraCompowiddd)ed within a 25
specifie i . tive days - in this case, the
durati ond06 erhaﬁr)rrﬂa(\tﬁqﬁq'f:gkegcggﬁ%ggg%Rg%g%/f's; suitably, during the course to
treat ment, bot®neembodintst wif | thisbieverdionnprevidese e miethvidnofatrsgtngi Eareer prerai od
for at | 7. C i - in_thi e, L. af J [, ™
e at 1 caipren AR BHo B Sorponis e T IRBCaon BS AN A dtupcd Bty
conpoundsfieciive dreowd of aicotmbirationof Gompaurspacorfa parpecedialivaceptabieasalt 14

consqguti ye inthy . he ti f 4 | epat, | east
Ta dage; AR, bl fhe' Freff Shratdt? AR BleSh  BhTTedhodurdTe hr 14 be
adni ni st eshednadauticallyacsgriahle iselt theeeaf dd stich haman.east 30 consecutive days -
in this case, the duration of tinme will be at |east 30 days.

Suitably, if the conpounds are not adm nistered during a "specified
period", they GBaembadimanit oif ehigdinsenjioanprowdésy a Bgthddeot treatingseansentin
adm ni st rnation', I VAt es . < <

her cof , SEC @R ARIr V@S camies il S R o Lo et e 1 &
adni R0st eaffedtivenareountdhg combirtalion of Campeuntbhsercaipharmadayticalindcaehtabls $adr  of
Conpound QRN e BSini adm pist ay.for two
or nore éﬁﬁ%ecu’ive ggy@? §§W§§gﬁ§enpﬁg$éﬁ’ﬁ@%§§ﬁ ?éggmﬁﬁﬁg”ﬁosiﬁéf
utilized thermeeaticdlly aseepteblie isalt tresehti taisyeh Bumam of one of Conpound A2 and
Compound B2 and th I : SRR - : herein, a
drug holiday is a S@?%%ﬁt%$&ggggmgﬁp§?&ﬁﬁgﬂggquénﬁﬁgﬂxgﬁﬁg iggigﬁﬁon of one
of Conpound A2 and vdmsigiodheicabiagiipniie bdnmiste¢red fefrd diirgtianaafitione. of t he ot her
of ound ; el d n maund B2
is a %’pni st e'rb\god'?é]%m%?a I y?ﬁ‘igﬁﬁ\rﬂ@g‘g’ﬁ%’ﬁfb gg%ﬁ Igloﬂﬁgwg ([:))fep?o go?én %Plgrp%

10sel ect dWinfanoim needdtipreod widghs corpprisgs she 4n ¢ivpsadnynighigiion of aldierapeutigallys, 8
days, 9 ; . ; ing
oquenti o o ar S p Spmeon SECRAuGR, SRy Pndtcc oAy SoccRaR 1 0nd
Compound B2 is adm nistered for from2 to 30 15consecutive days, followed
by an optional drug holiday, followed-lgy- adm nistration of the other of
Compound A2 and Conpound B2 for from2 to 30 consecutive days. Suitably,
one of Compound A2 and Conpound B2 is admnistered for from2 to 21
consecutive days, followed by an optional drug holiday, followed by

adm ni stration of the other of Conpound A2 and Conpound B2 for from2 to 21
consecutive days. Suitably, one of 20Conmpound A2 and Conpound B2 is

adm nistered for from2 to 14 consecutive days, followed by a drug holiday
of from1l to 14 days, followed by adm nistration of the other of Conpound
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WO 2011/ 038380PCT/ US2010/ 050495 Sui tably, Conpound B2 is adm ni stered for
from3 to 21 consecutive days, followed by a drug holiday of from1l to 14
days, folwowed/dsg3sadm ni stration of Conpound A2 for fromC3/USR0IAN50495
consecutive days. Suitably, Conpound B2 is adm nistered for from3 to 21
consecutive days, followed, by a drug.holid f from3 to 14 days, followed
by 5 admidh STV bl ERnuBeHE RuMAE spEAPs Beredt "aBr iR 0 gt 2

Sui t abl y,ph@ampasutichlB2coeptalslaisalt gieesaftofsach Bdmaensecut i ve days, foll owed by
an optional drug hql,jday, followed b dm ni stration of npound A2 for 14
consecutive days. b‘?rgﬁ‘l“gﬂm%&fﬂﬂ%gﬁ&% arlesadgawtﬁregts&qgantfcaﬁy. 14 consecutive
days, followed by a drug holiday of from1l to 14 days, followed by

adm ni_strati on of Compound A2 for 14 consecutive days. Suitably, 10
Conpoénd B2 is adm nistered for 7 consecutive days, followed by a drug

hol i day of from 3 to 1ODERMSED DHICGRIETIANY O&ATHEINVENMTION of Conpound A2 for
7 consecutive days. Suitably, Conpound B2 is adm nistered for 3 consecutive
days, followed by a drug holiday of from3 to 14 days, followed by

adm ni st r at i onThef pr&ssmp nvedtidrelaies o copniseatiohs Weat dalibit aStiprobfbtayiye Gotiitpund B2

is adm nigtered, for onsecutive day 15f ol | owe a drug. hol i day,,of
from 3  SuBPHayE e e SRS 5 meeOR e ATt GFT B Mo Drth i aerc e
consd@ut i{8¢3-dwgsispropyl-5-[(2-fluoroUtiotdsphendgmsinolet) 8-tdivadth -2, 4 pecoxor 24, 6yer i od"
adm ni strati,on and wsequenti al - inistration c he folloywed by repeat
dosi g or SeaiRE e Sea B 2 PR GBI e 50%eBRsLET ARG & arts

hol | day mémaripacsediclyt hecepigbéatsatiosi ngivate, auttabindbe dosthyl spifotide gblvate

Sui t abl y, t of Lni.stered as part of the conbination
accordin&h%gg%ﬁ@R%EQQEQPS?Eﬁgﬁ@ggﬁg%ﬁgE%ﬂ%ﬁ%%LanDunt sel ected from about
0.125ng to about 10ng; suitably, the amount will be sel ected from about
0.25ng to about 9ng; 25 suitably, the anmount will be selected from about
0.25nmg to about 8ny; suitably, the anpunt @ 'sel ected from about O. 5ny
to about 8ny; suitably, the amount will be g gted fromabout 0.5ng to
about 7ng; suitably, the amount will bde sefect¥€d from about 1ng to about
7ny; suitably, the amount will abolt Smy. Accordingly, the amount of
Compound A admi ni stered as part of “whe NfAiati on according to the present
invention 30will be an amount sel ecied omiabout 0. 125ny to about 10 ny.
For exanpl e, the anpbunt of Conpoua ntetered as part of the

conbi nation according to the WO 2011/038380PCT/ US2010/ 050495 present

i nvention can be 0.125ng, 0.25ny, 0.75ny, 1ny, 1.5ny, 2ny, 2.5ny,
3mg, 3.5ny, 4ng, 4.5ny, 5ng, 5.jhny, 6.5ng, 7ng, 7.5ng, 8ng, 8.5ny,
9ng, 9.5ng, 10ny. 5Suitabl y,H,ethe whoort of Conpound B2 adm nistered as part
of tHé conbination according to the present invention wll be an anount

sel ected fromabout 0.25ng to about 75qy; suitably, the amount wll be

sel ected fromabout 0.5ngy to about 50ng; suitably, the anount wll be

sel ected fromabout 1ng to about 25ng; suitably, the anount wll be

sel ect ed dngom about 2ny t02,&bﬂﬂﬂor&ﬂﬁ&}(nﬁﬁﬂw@(1?)-51[4-(41§¥]rﬂiéﬁm9ﬂ)-6\lhjdidolihﬁ -3-

sel ected fn8n1 bout 10 q? tg a@gyt 16ny; suitablg, t e,aﬂﬁunt wi || ég

sel ect ed BFEHY! 6?”%‘?30 PR \HOMPEHEY Bhi ¢a Bl PherreeditalinrciprtbiBesalbout
10y 20AcapgdbRdinich dofpoan® lsntpebertadBy thedioRxviag Birmitsleer ed as part of the
conbi nation according to the present Invention will be an anount sel ected
from about 0.5ng to about 50ny. For exanple, the anount of Conpound B2

adm ni stered as part of the conbination according to the present invention
15can be 0.5ny, 1ny, 2ngy, 3ng, 4ng, 5ng, 6ngy, 7ngy, 8ny, 9ngy, 10ngy, 1lng,
12ny, 13ngy, 14ngy, 15ny, 1l6ngy, 17ng, 18ng, 20ny, 21ny, 22ng, 23ng, 25ny,
26y, 27nmg, 28ny, 29ngy, 30ng, 35ng, 40ny, 45ng, or 50ngy. As used herein,
all anmounts specified for Conmpound A2 and Conmpound B2 are 20i ndi cated as
the adm ni stered anount of free or unsalted and unsol vated conpound per
dose. The nmet hod of the present invention may al so be enployed with
ot her therapeutic nethods of cancer treatnment. 25 VWile it is

possi ble that, for use in therapy, therapeutically effective anounts of the
conbi nati ons of the present invention nmay be admi nistered as the raw
chemcal, it is preferable to present -thhe conbi nati ons as a pharnaceuti cal
conposition or conpositions. Accordingly, the invention further provides
pharmaceuti cal conpositions, which include 30Conpound A2 and/or Conpound
B2, and one or nore pharnmaceutically acceptable carriers. The conbi nations
of the present invention are as described above. The carrier(s) nust be
acceptable in the sense of being conpatible with the other ingredients of
the formnul ati on, capabl e of pharmaceutical formnulation, and not del eterious
to the recipient thereof. In accordance with another aspect of the
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route. Suitable routes include oral, rectal, nasal, topical (including
buccal and sublingual), vaginal, and parenteral (including subcutaneous,

i nt ranuscwbanir/a3sispavenous, intradermal, intrathecal, amrdTasedonsi4ps |t

will be appreciated that the preferred route may vary with, for exanple,
the condition of the recipient of the conbination and the cancer to be
treated. It 20w Il al so be appreciajed that each of the agents adm ni stered
may be adm ni stered by the sane o "Oxfferent routes and that Conpound A2
and Conpound B2 may be conpounded ther in a pharnmaceuti cal
conposition/formnul ati on. The conpouyids™for conbi nati ons of the current
invention are incorporated 25 i nte=¢aaveni ent ,dosage fornms such as
capsul es, tablets, or injectable prg i ‘olid or liquid
pharmaceutical carriers are enployeu. piers include, starch,

| act ose, cal cium sul fate di hydras-e sucrose, talc, gelatin,
agar, pectin, acacia, magnesium stear And-stearic acid. Liquid carriers
i ncl ude syrup, peanut oil, olive oil] | and water. Simlarly, the
carrier may include a prolonged rel ease rmageNg@t, such 30 as glyceryl
nnrpztearaye or g!yceryg ?lshe?rate fahggf or m1fhba rax TBe ?nggnt oI

solid carrier varies wdely bu prefe Y, W e from abou ng to
about 1 g per i i ed | tion
W1 sui Cably BaTRaundAC elsp ORR & ML Ao PIdEh PSRyl REoas PR BIERTCE] |
capsul e, %Sdrrmeth:ylﬁn‘} édricxiotdA, B|7etatrdh35inro:~BHera/rlao{4a’3ﬁqﬁpyﬂrm¢ine‘r— an aqueous or
ot ance. P pCorSiERARAERsed R St P ey WP R IeR PR e, 1 e
active draags aodrpoln@ns t@mofim m)rrrg)umm asnanhnIabutcwroﬁMENqan’wit;omdlcularly in

gggr ?ﬁgeq}e‘??rﬁér}:;yv\ggﬁc%?t ﬁmtgrnap(?na éﬁ@rcaggry N%IQQL@EZ@&#%%%%W%O\’YU rguarn[ o avvat er
sui table Ihterr@tlsnalélhmmdatmoﬂmrga W t200%; Ieiemdtlandalfubm:atuoml}tlmmbepm maceut i cal
(r:rglr’llr’ll te{)I %‘é?/ﬁ%ﬁqar?odérpln?erﬁgﬁc{ﬁ%hﬂ%lggt%n e HF Bé%ed iy g$20n03)t g‘lglee tlp%:an al so
be prl@sentiscldsu re;bfauhldw isdrermiyancrpwdted h:atreﬁereraddCOmpou NdoA tshtbe compewhdeoft s
menti one t 0 ' [ . i onal
"ot he arvCHRgT G oyl A e B gBete e ARELAS AR,
exanpl e t%ﬁé%ﬁﬂ&%ﬂhn&f Gomppaihd Adan be prerédas dwﬁrlbertlnddmteﬁlsaatesi ng

combi nat iFoen Sblietion ¥, LSRR rae B o 18 e orpound
B2) are aillsnloausa efvgtctt is herdhyrimserpargisiddaireferenche t her apeuti cal | y effective
arunger of f AP EfeBndacRiiR, R if 0P L hiRinyl QUERK Kb, SHRREDT PO
subj ect, GdrepqundcA seincbe doni ofna rsedfumrsaﬁg $wl@@bm@|®tnpowhféﬁslevreﬁhet fpriofoftehe
condltlo t t o) 1St ration.
Ot ot o Ve SOBGRAra DAty SRR e RR o Moo M FOBR RoRL

di scr et i aqrengginot, ieopaenyealdaiml, gihylene glyeol and 3-methphé-butambl. nBhdsersolvetest drsl

present idyapkid %blrf"‘ﬁ&‘ PFe%%Fe%d \M%f Bhe 6f £ if ffCthe gﬁfﬁ‘&ﬁﬁﬁ&@?ﬁéupﬁ&ﬂbsﬁ%‘?ﬁ&lo%f ¢

properties accor proce ures I nations of the
i nverli orArmh@attoesN@d I?@T/JB%Q%%H;%Zadﬂ/atiﬂltageSt,aieSaﬁtathBwylcgtwrt No.opSrti es
gener al | ing to the follow ng conbination cell proliferation
assays. %%%?gﬁgggﬁglated in 96 or 384-well plates in culture nedia

appropri at e fcﬁor@mmdc%llt’e disglosed gnplament adngvwith pfevnFEStigalty asgeptable

penicill '§Mt§ttﬁé?’8(gog¥ (B'eirf‘llg l%@ﬂp]iagﬂﬁQﬁﬂlﬁmo O(?’quéok%hv@t Rg%%ilsﬁ)/}r\q@atm@ﬁ{ Le are

treated in a grid manne  di T ution utions
i ncl udi ngFaneere dmprigr@fiord '%Orﬂléiﬁtd)ndeuPCJﬁéS%Q(@r‘Q%ﬁ@ﬁf hain® apsipiezoatpnm

deperzgl NGiliR d%%”BrOMQWGa?G’OéSQ li%d%goﬁél%ﬁ?at%trﬁhménﬂo@%@k@%%'nh% ons,

i ncl udi ng no conpound, lutions starting from 0. 150 JI'M
dependi ndn@fn%@nﬁio?uiwyatmmatﬂ@tmvgmbgs 24b80e8. fthe eatifeudiselesurg of youehsis | n
sone i nst dch 1 on
ime can Do g EaperHEs T F e R ebRpBurt RIRCHEF ORRDRL Arapie At

Cell Titer@o(r) reagent according to the manufacturer's protocol and
signals are read on a WD 2011/ 038380R@T/ US2010/ 050495 Per ki nEl mer EnVi si on
TM reader set for |um nescence node with a 0.5-second read. Data are

anal yzed as described below. Results are expressed as a percentage of the
t=0 val ue and plotted agai nst 5 conpound(s) concentration. The t=0 value is
normal i zed to 100% and represents the nunber of cells present at the tine
of conpound addition. The cellular response is determ ned for each conpound
and/ or compound conbi nation using a 4- or 6-paraneter curve fit of cel
V|ab|I|ty agalnst concentratlon u5|ng the IDBS XLf|t plug |n for Mcrosoft
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Suitably, the present invention relates to a nmethod for treating or

| essening the severity of a cancer selected frombreast, |iver, |ung,

pancr eat iwQ 2anh3gisbon. 15 Sui tably, the present iPavastélonses ates to
a nethod of treating or |lessening the severity of a cancer that is either
wild type.or nutant for certain biomarker(s). . The term"w | d type"
as i s unde&?RYVY iH ¢k %‘?terB?r@Bs %o Jésﬁfgq%ipé’btf’ﬁ%m@i’o’]@bl 5HWE’F‘@A i 48
sequence RCBUSA008/063819. a nati ve popul ation wit hout genetic nodification.
20 As is alsq understood in the ar a.-mutant” includes a polypeptide or
pol ynucl eot i d(caé%t@gléfe 8’8"?’1%%& '3 ¢hg ‘lé’HEtOfgﬁ%E’ﬂ%%i fication to an amino acid
or nucl ei ¢ aciThecanmgaueds bbthiehieventivn esgyofoch mgschrteyvhibiisl undersiool éd ©e aci d
found_.in a wild_ type po eptide. or | ynucl eotide, respectivel | ncl uded
e i ofyBRRuB Rl Gl e Bhed B SRERUAED I b TRREF kB &' gl o
base pai rsattitséreocandior €xmpdnd B or hesatetjarenteaandfa aolZémtuSuwehsohentd ot thend
conpared to the st.prevalently found (w.ld type) nucleic acid strand.
Cancor o ol R PR §3yd Bl St Y BEbaRr rEhie L ie S s

wi | d typeexamphast afinduitbble deilv@iiisPinelndar eutiatemiot fimaged by vkateywmeathedriod dimethyl
30V-Ki-ras2 Kirsten rat sarconm.yiral. oncagene hanol o al so_known. KRAS,
s 2 pr ot R h AREY B UG S NaRRASGelred B ARG gy
menbdfs dccepteblRasivieatri Eyamplee oKRAG Db ptizzmacé gicallyG depbensblventaaimciede] vy

pl ayer in .pany,.signal transductio th S, .KRAS .is usually tethered to
iy e N T R AR AR S R e e

C-t er m nusedWheatenut at ed, KRAS i s an oncogene. The protein 35product of the
nor mal KRAS gene perfornms an essential function in normal tissue WO

2011/ 038380PCT/ US2010/ 050495 signaling, and the nmutation of a KRAS gene is
an essenti al stheppharmaleutiteile laopeptatile chltsreon the aooposnds of the inThetidy- ags

oncogene IS, . famly. It is nmapped on chronosone 1,
and |gl isreg%' ip\?gaérate%dé Pﬁtﬁg&%‘éf éﬁﬁgﬁ%& ocytic leukemia Iine. The order of 5
nearby genes is as follows: cen--CD2--NGFB--NRAS--tel. The manmalian ras

fam | ' ; " . ' . -
Okras2), an (e e ek g R s i B (580 LS Ty ral Rae B
N-ras gerteerapheyindiefdremces iayai parteuntar goralitiop, itreatinge n@aner )ntal ameliGatenor

ids. T i_ndi . Lyi - t hei
or mai 1 gy % GREn 28 e ot Melibi0dcd Miorbs @R 0 b g ek o
nor m&0 cdatintetfersf wikl(k) gnewar morblLipeitts dnsthettidbgicl asrgeadarihad leadsdtor esisdues
12, 13 or rﬁ%fon%gé %@Hﬁe BEiPSH §PEdg%nﬁ° r Nofe?5t éi&’i@@%%\lﬁwhif“e‘élatﬁ%@éf Bl s
and are i Icated in a variety of human tunors. ras gene specifies
two mai n donditisr(B ptosalietiafEktneaordndre3Kihe Fyreptdinkf effastecer dids effaots asrocialen
‘ e i ol . h . 3 . 8 2Kb
transori gl R SERENEE oE uERHERT R btig IR HERBPERI g Sofliidr 7
V, VI). Thne asmedreof thekholpgiaalseanifestatiom efithe corrdition. Premiapiactiatierapyeisiatgoger
4. 3K t i i i i H i 1 llf' t h
Vi o aton Casrpted IEBLET HRP el SRt M Ehglch ke Yotk RRHE 0 )
the 3' urstbsalotd &ared rleghedicinghépreeaptiencés gfiderbiood hior teder RKHet propbeladtst i s

resente : : . o} A, il il apl : /| d
Pype or  rtnrabhnedofud® spBRagm ARRHAE iforh od st F BicBarmel b
anpl i fi cdi¢legicalntanitagtasingitherepk cdintiogdriay tiNansaidof RNGh deandidion oot bielobisalques,

i ncl udin I Lt - : i :
anll o v iidsialh ek e, PRockPIeLE BRIER 12 BorBha bl e Bl e, WIRRRESIAEI. o1 ¢
aber 38t i moessidergdtat Aighaisk jer devaledmgsancen suthtaspihemal suhiecimeas patyppe fmiles can

be detect Vi i | i ind, g@?%% not limted to
innunodié%%% fﬁga¥%%hﬁ%ﬁﬁgéSgﬁgﬁngg%éﬁpg%ﬁ&$§§§gfﬁ n'or i munocyt o
chemistry. By theTierns “peniastigally mdprinistralies” ar veigionatheseofc éimmepst hgt the

N {343- cy, y. z 5 OF A A I Wale]| - i =24 7-trio
Ko- 3. 4. 6 g B B et ) PR hoRE RO Ol Ay s e

or a pharaie ealtadcal dryg a@catsinabnedicadion \@cakie, aiueturdse treatmeni irterruption or

2, 4-di fl uoro-N-{2- (et hyl oxy) - 544- (4- pyri dazi nyl) - 6- qui nol i ny1] - 3-

pyri di nyl | benzenesul f onam de, or a pharnmaceutically acceptable salt

t her eof . This invention algso provides for a conbination
conprising N-{343-cycl opropyl-5-

35[ (2-fl uoro-4-iodophenyl)am no] -6, 8-di nethyl-2,4,7-trioxo-3, 4,6, 7-tetrahyd
ropyrido[4,3- - 20 - d]pyrimdin-1(2H)-yl]phenyllacetam de, or a

phar maceutical ly acceptable salt or solvate thereof, and

2, 4-di fl uoro-N-{2- (et hyl oxy) - 544- (4- pyri dazi nyl) - 6- qui nol i ny1] - 3-

pyri di nyl | benzenesul f onam de, or a pharnmaceutically acceptable salt

t hereof, for use in therapy. 5 This invention also provides for a

. o R



306- qui nol i ny1] - 3-pyri di nyl | benzenesul f onam de, or a pharmaceutically

acceptabl e salt thereof, in the manufacture of a nedi canent. Thi s
i nventi orwal2et/q38339i des for the use of a conbination comrmmzfnglosws [ 3-
cycl opropyl- 5- [(2 fl uoro-4- |odophenyl)am noj - 6, 8- di net hyl - -tri oxo 3 4,

6, 7- 35te to 3-d] pyri m di n-1(.2H) en

ohar e ol P YRS Ser G e D St BRRL At 1 5‘8%&9'5 foF @

sol vat e tpeeibeof timamhy:’&héred”rdm udew dblyq @-devetahylonthg) - 5- [ 4- (4- pyri dazi nyl)

6- qui nol i nyl]-3-pyridinyl | benzenesul fonam de, or a pharmaceutically
acceptabl e salt thereof, in the manufacture of a nmedi canent to treat
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C2in a hum d incubator. 5 Experinental Protocol (s) Fixed Ratio Drug
Combi nation Assay The dilution design of the Fixed Ratio Drug Conbi nation
Assay can be seen in 10Figure 1. First, the test conpounds were prepared as
10 mM stocks in 100% di et hyl



sul foxide (DVBO). Further dilutions of the conpounds were nade w th DVSO.
The first test conpound (designated as Conpound A) is diluted horizontally
in a 96 webl2onmssisviter plate in rows B-E using a 3-fol @caiuseaioom4geri es
for 10 dilution points. A second test conpound (designated as Conpound B)
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Cor por at i@mpdvadi Boror AVphatiBdgeutiezllye atceptabter dahgthereof, hie essuafation uwidr 'as
protocol . _Th | r with Cell Titer Ao solution and are

anal yzed qhgfrﬁﬁﬁelﬂﬁ%aﬁﬁla%f“%\)}é&%i%éﬁ%r’uni ts) using a Ml ecul ar Devices

Spect r aMaxhevlin (tiBuooypaients @A, praigagd ipl safoem madaheis .sulBdiDafar sAnadntial, sepafite
2011/,Q3838 / [ 0504 . Three independent netrics were used to
anal ylge t%‘g%%h"%{ﬁ%ﬁ%%ﬁ agqom@?:}raet(l:c%ns on growth inhibition of Conpound B and
Conpound IAoné entBodiesnt theerontiimgtios kit 8omgtigesAgent ( EOHSA) - One st andard
criterion § [ . jRa [ f I |

ot eot s oL dobitaRbisr Ry AbEE b o Bl bes PR 0E e,
conbi nat itbereof, idassgsiafien witmp ahauhaoceutidadly roceptatds parisi; wed of t he two

i ndi vi du { ' . Fo ch | na | ' t he
percent ot peaf Billoet bR RABhdouriCh, SPEl" pRaRIoRRhIAY RBSELERY ' (e
curveli s themef, it esboci@itivrs witle aganaemadeutiédly esseiéiblblicg tiies tantiGSiardgdirerApearts

(EOHSA) " - he cri i - eval uati ng synergy of drug
conmbi nat ifgﬁ%o?]@%‘ﬂggg ?é@eﬁr aﬁﬁﬁégﬁdﬁﬁ?&"{iﬁést NW Lee MS, Lehar J, Price ER
Serbedzija G Zihensombinati@GRkitFodreplshihe Stogickddlyl inBR)ctigei $UThCls dSegeearal i ¢

di scovery, af. . i C j - - . Sl 003
Jun 24;1 '@@%@fﬂwgr?Z%ngﬁ ?jg géjiéy%@dr Siﬁl)ﬁ]ﬂﬁ? t's[gzlé%)rll ?@?ﬁl %r?a(lﬁnt?%ﬁ terﬁa used
t o det er rintethebistirndtéd o 8yoelogyfoi examaié bsita drygtonedusk beb or traybdani kenofover

Bliss<in ! LUl MLy I ; i DF, The Toxicity of
Poi sc?r?s iﬁ%ﬁagwﬁ ﬁ{oy@é&@k%ﬁ%‘gfo&su&ﬁ%%ﬁ%t “@dgfé%)bfg% Vol 26, Issue 3,
August 1939). Brhthentede|'triglesnaasdivel lyeasii qeaden @spsad degdin 20tieant any breaplounds

i ndepend i he f | RO = + - * is the
ef f ect (girémﬁéérr E@#\i}%letrslhﬁ%i ?%dcg%@ @% cggﬁrfgagoﬁ%gﬂr%gn%& E%%Pgort(t%@’ewbggtg tegfh ¢
conpound reeepibre(RRY sl é¢rdtpeef Teistsubtyped treagbicancdron cinicallyechanscterisegamds i s
conpar ed helr ) Co . .

gener at ed 32730 s Sl ST GRELEIS ik febert A e o e Bl
(d) 30A trsitient pragnesis.ofl i odiagnaskedampten frefluengiiieingyounge Covamanat Wernen ndix ()
derived f ; i ; t I

30anal ysi%F@dg%‘{ H%éag[&g% ,fégr{ngthgg% gél?%%éﬁtggfrfgﬁ]é@éﬁéfﬁgg% g@téstﬁrg# b?r’roﬁrots iple
drugs or andZheas hayiids regertbitlv Enzyne Regul . 1984; 22: 27-55). The fol | owi ng
equation is a ATBQv?ch-nk@%aétQPmBPg%%UB etdial #%?Q@éfsre%tt&n\g/%fthﬂ%ta short
mechani snms of action (rmutually non-excl usi v% ornmul a) .

2011/ 03838@PeT /082 0AICAEONBH cab IR itdt anied esenerausah e batnhighemam a
bXD hjzn : = 5 ; gg% (R T ) i re
syne%—y t Vg gn%élkgta?t ?ébvr?) dﬁ)gtﬁ %(ﬁa?ql}lg% I'y giﬁ@@cﬁx mg(fp e%;trtg e#sg\éﬁlgﬁhgin%aélggg?gmt hat
t he conbi nation being studied my be ampagonistic. O scores are al so
generated for inhibitory concentrations of 25% (1 C25) and 75% (I C75) by
replacing the 1C50 in the fornula above for each conpound with the
respective inhibitory concentration. 10The percent intensity val ues were
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20Each conbi nati on experinent contains a replicate for the two conpounds as
single agents as well as a technical replicate for the conbi nati on. Synergy
scores fowOB@HBA8®nd Bl iss, at extrenely | ow concentr at iPomalS2¢ie/0§499D0se 1,
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LS- 1(%%4 %lnﬂﬁ'islége%n\ﬁmﬁ %b&?tr% ﬁgurg'%?'egéﬂgél’[ﬁer — in this case, the specified period will
be about 10 hours; suitably they will both be administered within about 9 hours of each
other — in this case, the specified period will be about 9 hours; suitably they will both be
administered within about 8 hours of each other — in this case, the specified period will be
about 8 hours; suitably they will both be administered within about 7 hours of each other —

30 in this case, the specified period will be about 7 hours; suitably they will both be
administered within about 6 hours of each other — in this case, the specified period will be
about 6 hours; suitably they will both be administered within about 5 hours of each other —
in this case, the specified period will be about 5 hours; suitably they will both be

administered within about 4 hours of each other — in this case, the specified period will be
11 -



Col on Adenocarci noma B1L LS-174T Col on Adenocarci nonma G12D 5W16 Col on
Adenocar ci noma GL2A 184 Col on Carci noma G13D Col o 201 Col on Adenocar ci noma
WI 5W03 wol20n/038380i nonma GL2V DLD-1 Col on Carci nona GL3PCTalSe0120504¢H] on
Adenocar ci nona Gl2V Col0320 HSR Col on Adenocarci nonea WI 5W20 Col on

Adenocar Ceib%gp?hcc);l}r%;vsui gl)l&/'fﬁe?wiﬁ:%lo%rbeAadderﬁllgf‘\é errg \?vf?rﬁﬁ about 3 hours of each other —
in this case, the specified period will be about 3 hours; suitably they will be administered
within about 2 hours of each other — in this case, the specified period will be about 2
hours; suitably they will both be administered within about 1 hour of each other — in this

5 case, the specified period will be about 1 hour. As used herein, the administration of
Compound A2 and Compound 82 in less than about 45 minutes apart is considered

simultaneous administration.

Suitably, when the combination of the invention is administered for a “specified

10  period”, the compounds will be co-administered for a “duration of time”.

By the term “duration of time” and derivatives thereof, as used herein is meant
that both compounds of the invention are administered for an indicated number of
consecutive days. Unless otherwise defined, the number of consecutive days does not

15 have to commence with the start of treatment or terminate with the end of treatment, it is
only required that the number of consecutive days occur at some point during the course

of treatment.

Regarding “specified period” administration:

20 Suitably, both compounds will be administered within a specified period for at
least one day — in this case, the duration of time will be at least one day; suitably, during
the course to treatment, both compounds will be administered within a specified period for
at least 3 consecutive days — in this case, the duration of time will be at least 3 days;
suitably, during the course to treatment, both compounds will be administered within a

25  specified period for at least 5 consecutive days — in this case, the duration of time will be
at least 5 days; suitably, during the course to treatment, both compounds will be
administered within a specified period for at least 7 consecutive days — in this case, the
duration of time will be at least 7 days; suitably, during the course to treatment, both
compounds will be administered within a specified period for at least 14 consecutive days

30 - in this case, the duration of time will be at least 14 days; suitably, during the course to
treatment, both compounds will be administered within a specified period for at least 30

consecutive days — in this case, the duration of time will be at least 30 days.

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

35 are administered sequentially. By the term “sequential administration”, and derivates
- 12-



W Col o 320DM Col on Adenocar ci noma Unavail 5WB37 Col on Adenocarci nona G12C
KM 12 Col on Adenocarci noma WI' WDr Col on Adenocarci noma WI HCT-8 Col on

i | eocecalwoabnwrmisgisal adenocar ci noma GL3D RKO Col on Car ciPpa®rts20id/o50H929 Col on
Car ci noma WI 5W80 Col on Adenocar ci noma Gl2V HCT- 15 Col on Adenocar ci nona
G13D HCT- 116 Col on Carci noma G1L3D 5W8

thereof, as used herein is meant that one of Compound A and Compound B
administered once a day for two or more consecutive days and the other of Compound A
and Compound 82 is subsequently administered once a day for two or more consecutive
days. Also, contemplated herein is a drug holiday utilized between the sequential
5 administration of one of Compound A2 and Compound 82 and the other of Compound A2
and Compound Bz. As used herein, a drug holiday is a period of days after the
sequential administration of one of Compound A2 and Compound 82 and before the
administration of the other of Compound A2 and Compound 82 where neither Compound
A2 nor Compound 82 is administered. Suitably the drug holiday will be a period of days

10  selected from: 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 10
days, 11 days, 12 days, 13 days and 14 days.

Regarding sequential administration:
Suitably, one of Compound A2 and Compound 82 is administered for from 2 to 30
15  consecutive days, followed by an optional drug holiday, followed by administration of the
other of Compound A2 and Compound 82 for from 2 to 30 consecutive days. Suitably,
one of Compound A2 and Compound 82 is administered for from 2 to 21 consecutive
days, followed by an optional drug holiday, followed by administration of the other of
Compound A? and Compound B2 for from 2 to 21 consecutive days. Suitably, one of
20  Compound A2 and Compound 82 is administered for from 2 to 14 consecutive days,
followed by a drug holiday of from 1 to 14 days, followed by administration of the other of
Compound A? and Compound B2 for from 2 to 14 consecutive days. Suitably, one of
Compound A2 and Compound 82 is administered for from 3 to 7 consecutive days,
followed by a drug holiday of from 3 to 10 days, followed by administration of the other of

25  Compound A2 and Compound 82 for from 3 to 7 consecutive days.

Suitably, Compound 82 will be administered first in the sequence, followed by an
optional drug holiday, followed by administration of Compound A%, Suitably, Compound
82 is administered for from 3 to 21 consecutive days, followed by an optional drug

30 holiday, followed by administration of Compound A2 for from 3 to 21 consecutive days.
13-



Col on Adenocar ci noma WI 5WM417 Col on Adenocar ci noma WI HCC2998 Col on

Carci noma Al1461 Calu 6 Lung Adenocarci nona Q61K SK- MES-1 Lung Squanous cel |
car ci nomewRoAEs83shung Al veol oar basal epithelial - squamrcuaISGUBHSMTS - H2170
Lung Squanous cell carcinoma WI' NCl - H2228 Lung Adenocar ci noma WI' NCl - H23

Lung Adenocarci noma WI' NgI - H1792 Lun? Adenocar ci noma Gl 2C NClI - H358 Lung
Br anchi o-litablyl gpmpound B~ is administered tor from 3 to 21 consecutive days, followed by a

drug holiday of from 1 to 14 days, followed by administration of Compound A2 for from 3

to 21 consecutive days. Suitably, Compound 82 is administered for from 3 to 21
consecutive days, followed by a drug holiday of from 3 to 14 days, followed by

5 administration of Compound A for from 3 to 21 consecutive days. Suitably, Compound
B? is administered for 21 consecutive days, followed by an optional drug holiday, followed

by administration of Compound A2 for 14 consecutive days. Suitably, Compound 82 is
administered for 14 consecutive days, followed by a drug holiday of from 1 to 14 days,

followed by administration of Compound A® for 14 consecutive days. Suitably,
10  Compound B? is administered for 7 consecutive days, followed by a drug holiday of from
3 to 10 days, followed by administration of Compound A2 for 7 consecutive days.
Suitably, Compound 82 is administered for 3 consecutive days, followed by a drug
holiday of from 3 to 14 days, followed by administration of Compound A2 for 7

consecutive days. Suitably, Compound 82 is administered for 3 consecutive days,
15  followed by a drug holiday of from 3 to 10 days, followed by administration of Compound

A2 for 3 consecutive days.

It is understood that a “specified period” administration and a “sequential’
administration can be followed by repeat dosing or can be followed by an alternate dosing

20  protocol, and a drug holiday may precede the repeat dosing or alternate dosing protocol.

Suitably, the amount of Compound A2 administered as part of the combination

according to the present invention will be an amount selected from about 0.125mg to
about 10mg; suitably, the amount will be selected from about 0.25mg to about 9mg;
25  suitably, the amount will be selected from about 0.25mg to about 8mg; suitably, the
amount will be selected from about 0.5mg to about 8mg; suitably, the amount will be
selected from about 0.5mg to about 7mg; suitably, the amount will be selected from about
1mg to about 7mg; suitably, the amount will be about 5mg. Accordingly, the amount of
Compound A administered as part of the combination according to the present invention

30  will be an amount selected from about 0.125mg to about 10 mg. For example, the
amount of Compound A2 administered as part of the combination according to the

-14 -



GL 2C NCI -H2122 Lung Adenocarcinoma Gl 2C NCI - H520 Lung Squanous cel |
carci noma WI' NCl - H1299 Lung Non-small cell lung cancer WI' NClI - HL1563 Lung
Adenocar cwoans/08838NCl - H460 Lung Large cell carci nona (Q6PHTNGRe1WROROS Lung
Adenocar ci noma Gl 2C BxPC3 Pancreas Adenocarci noma WI SWL990 Pancr eas

Adenocar ol noms, GLAD, YARC, P EAds (385 0ERe A RACE SN Sas, Sagcl nome

Gl2C Capan-
3mg, 3.5mg, 4mg, 4.5mg, 5mg, 5.5mg, 6mg, 6.5mg, 7mg, 7.5mg, 8mg, 8.5mg, 9mg,

9.5mg, 10mg.

5 Suitably, the amount of Compound 82 administered as part of the combination

according to the present invention will be an amount selected from about 0.25mg to about
75mg; suitably, the amount will be selected from about 0.5mg to about 50mg; suitably,
the amount will be selected from about 1mg to about 25mg; suitably, the amount will be
selected from about 2mg to about 20mg; suitably, the amount will be selected from about

10  4mg to about 16mg; suitably, the amount will be selected from about 6mg to about 12mg;
suitably, the amount will be about 10mg. Accordingly, the amount of Compound B?

administered as part of the combination according to the present invention will be an

amount selected from about 0.5mg to about 50mg. For example, the amount of
Compound 82 administered as part of the combination according to the present invention

15 c¢an be 0.5mg, 1mg, 2mg, 3mg, 4mg, 5mg, 6mg, 7mg, 8mg, 9mg, 10mg, 11mg, 12mg,
13mg, 14mg, 15mg, 16mg, 17mg, 18mg, 20mg, 21mg, 22mg, 23mg, 25mg, 26mg, 27mg,
28mg, 29mg, 30mg, 35mg, 40mg, 45mg, or 50mg.

As used herein, all amounts specified for Compound A2 and Compound 82 are

20 indicated as the administered amount of free or unsalted and unsolvated compound per

dose.

The method of the present invention may also be employed with other therapeutic
methods of cancer treatment.
25
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 compositions.

Accordingly, the invention further provides pharmaceutical compositions, which include
30 Compound A2 and/or Compound Bz, 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 not deleterious to the

recipient thereof. In accordance with another aspect of the invention there is also
-15 -
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carriers. As indicated above, such elements of the pharmaceutical combination utilized
may be presented in separate pharmaceutical compositions or formulated together in one

5  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

10  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.

15 Compound A2 and Compound 82 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 combination and the cancer to be treated. It

20  will also be appreciated that each of the agents administered may be administered by the
same or different routes and that Compound A2 and Compound 82 may be compounded

together in a pharmaceutical composition/formulation.

The compounds or combinations of the current invention are incorporated

25 into convenient dosage forms such as capsules, tablets, or injectable preparations. Solid
or liguid 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

30 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.

- 16 -
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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

5 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
10  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

15 invention (Compound A2 in combination with Compound Bz) are administered to a
human. Typically, the therapeutically effective amount of the 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

20  therapeutically effective amount will be at the discretion of the attendant physician.

The combinations of the present invention are tested for efficacy, advantageous
and synergistic properties according to known procedures. Suitably, the combinations of
the invention are tested for efficacy, advantageous and synergistic properties generally

25 according to the following combination cell proliferation assays. Cells are plated in 96 or
384-well plates 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 grid manner with dilution of Compound A2 (10 dilutions, including no
compound, of 3-fold dilutions starting from 0.250-20 uM depending of compound) and
30 also treated with Compound 82 (10 dilutions, including no compound, of 3-fold dilutions

starting from 0.150-20 uM depending of compound) and incubated as above for a further
72 hours. In some instances compounds are 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
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PerkinElmer EnVision™ reader set for luminescence mode with a 0.5-second read. Data

are analyzed as described below.

Results are expressed as a percentage of the t=0 value and plotted against
5  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
Excel software and determining the concentration required for 50% inhibition of cell
10  growth (glCsg). 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 (EOBIiss) are calculated according
to known methods such as described in Chou and Talalay (1984) Advances in Enzyme
Regulation, 22, 37 to 55; and Berenbaum, MC (1981) Adv. Cancer Research, 35, 269-

15 335.

Because the combinations of the present invention are active in the above assays

they exhibit advantageous therapeutic utility in treating cancer.

20 Suitably, the present invention relates to a method for treating or lessening the
severity of a cancer selected from: brain (gliomas), glioblastomas, 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, kidney, lung, liver, melanoma, ovarian,

25  pancreatic, prostate, sarcoma, osteosarcoma, giant cell tumor of bone, thyroid,

Lymphoblastic T cell leukemia, Chronic myelogenous leukemia, Chronic
lymphocytic leukemia, Hairy-cell leukemia, acute Iymphoblastic leukemia, acute
myelogenous leukemia, Chronic neutrophilic leukemia, Acute lymphoblastic T cell
leukemia, Plasmacytoma, Immunoblastic large cell leukemia, Mantle cell leukemia,

30  Multiple myeloma Megakaryoblastic leukemia, multiple myeloma, acute megakaryocytic
leukemia, promyelocytic leukemia, Erythroleukemia,

malignant  lymphoma, hodgkins Iymphoma, non-hodgkins lymphoma,
lymphoblastic T cell lymphoma, Burkitt's lymphoma, follicular lymphoma,

neuroblastoma, bladder cancer, urothelial cancer, lung cancer, vulval cancer,

35 cervical cancer, endometrial cancer, renal cancer, mesothelioma, esophageal cancer,
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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.

5 Suitably, the present invention relates to a method for treating or lessening the
severity of a cancer selected from: brain (gliomas), glioblastomas, Bannayan-Zonana
syndrome, Cowden disease, Lhermitte-Duclos disease, breast, colon, head and neck,

kidney, lung, liver, melanoma, ovarian, pancreatic, prostate, sarcoma and thyroid.

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

severity of a cancer selected from ovarian, liver, colon, breast, pancreatic and prostate.

Suitably, the present invention relates to a method for treating or lessening the
severity of a cancer selected from breast, liver, lung, pancreatic, and colon.
15
Suitably, the present invention relates to a method of treating or lessening the
severity of a cancer that is either wild type or mutant for certain biomarker(s).
The term “wild type” as is understood in the art refers to a polypeptide or
polynucleotide sequence that occurs in a native population 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 biomarker(s) and either wild type or
mutant for PI3K/Pten are identified by known methods.

30 V-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog, also known as KRAS, is a
protein which in humans is encoded by the KRAS gene. Like other members of the Ras
family, the KRAS protein is a GTPase and is an early player in many signal transduction
pathways. KRAS is usually tethered to cell membranes because of the presence of an
isoprenyl group on its C-terminus. When mutated, KRAS is an oncogene. The protein

35 product of the normal KRAS gene performs an essential function in normal tissue
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signaling, and the mutation of a KRAS gene is an essential step in the development of
many cancers.

The N-ras oncogene is a member of the RAS gene family. It is mapped on

chromosome 1, and it is activated in HL60, a promyelocytic leukemia line. The order of

5 nearby genes is as follows: cen--CD2--NGFB--NRAS--tel. The mammalian ras gene

family consists of the harvey and kirsten ras genes (c-Hras1 and c¢-Kras2), an inactive

pseudogene of each (c-Hras2 and c-Kras1) and the N-ras gene. They differ significantly

only in the C-terminal 40 amino acids. These ras genes have GTP/GDP binding and

GTPase activity, and their normal function may be as G-like regulatory proteins involved

10 in the normal control of cell growth. Mutations which change amino acid residues 12, 13
or 61 activate the potential of N-ras to transform cultured cells and are implicated in a
variety of human tumors. The N-ras gene specifies two main transcripts of 2Kb and
4.3Kb. The difference between the two transcripts is a simple extension through the
termination site of the 2Kb transcript. The N-ras gene consists of seven exons (-1, I, II, llI,

15 IV, V, VI). The smaller 2Kb transcript contains the Vla exon, and the larger 4.3Kb
transcript contains the VIb exon which is just a longer form of the Vla exon. Both
transcripts encode identical proteins as they differ only the 3' untranslated region. The
sequence of the shorter 2Kb transcript is presented here. The 4.3 Kb transcript sequence
is not available.

20 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. This can include cytogenetic aberrations and transcript abundance.
Wild type and mutant polypeptides can be detected by a variety of techniques including,

25 but not limited to immunodiagnostic techniques such as ELISA, Western blot or

imunocyto chemistry.

This invention provides a combination comprising N-{3-[3-cyclopropyl-5-[(2-fluoro-
4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-d]pyrimidin-
30  1(2H)-yllphenyl}acetamide, or a pharmaceutically acceptable salt or solvate thereof, and
2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-

pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt thereof.

This invention also provides for a combination comprising N-{3-[3-cyclopropyl-5-
35  [(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
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d]pyrimidin-1(2H)-ylJphenyl}acetamide, or a pharmaceutically acceptable salt or solvate
thereof, and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt thereof, for use in

therapy.

This invention also provides for a combination comprising N-{3-[3-cyclopropyl-5-
[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d]pyrimidin-1(2H)-ylJphenyl}acetamide, or a pharmaceutically acceptable salt or solvate
thereof, and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-

10 pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt thereof, for use in

treating cancer.

This invention also provides a pharmaceutical composition comprising a
combination of N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-
15  trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl]phenyl}acetamide, or a
pharmaceutically acceptable salt or solvate thereof, and 2,4-difluoro-N-{2-(methyloxy)-5-
[4-(4-pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a pharmaceutically

acceptable salt thereof.

20 This invention also provides a combination kit comprising N-{3-[3-cyclopropyl-5-
[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d]pyrimidin-1(2H)-ylJphenyl}acetamide, or a pharmaceutically acceptable salt or solvate
thereof, and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt thereof.

25

This invention also provides for the use of a combination comprising N-{3-[3-
cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-
tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl]phenyl}acetamide, or a pharmaceutically
acceptable salt or solvate thereof, and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-

30  6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament.

This invention also provides for the use of a combination comprising N-{3-[3-
cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-
35  tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yllphenyl}acetamide, or a pharmaceutically
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Syner gy
acceptable salt or solvate thereof, and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-
6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament to treat cancer.

5 This invention also provides a method of treating cancer which comprises
administering a combination of N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-
dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl]Jphenyl}lacetamide,
or a pharmaceutically acceptable salt or solvate thereof, and 2,4-difluoro-N-{2-
(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a

10  pharmaceutically acceptable salt thereof, to a subject in need thereof.

This invention also relates to a method of treating cancer, which comprises
administsering a combination of N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-
dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl]phenyl}acetamide,

15  or a pharmaceutically acceptable salt or solvate thereof, and 2,4-difluoro-N-{2-
(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a
pharmaceutically acceptable salt thereof, to a subject in need thereof, wherein the
amount of N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-
3,4,6,7-tetrahydropyrido[4,3-d]Jpyrimidin-1(2H)-yl]phenyl}acetamide, or a pharmaceutically

20  acceptable salt or solvate thereof is selected from about 0.5 mg to about 3 mg and the
amount of 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt or solvate thereof is

selected from about 0.5 mg to about 3 mg.

25 The following examples are intended for illustration only and are not intended to

limit the scope of the invention in any way.

Experimental Details

Preparation of MEK inhibitors

MEK inhibitors which are suitable for use in the present combinations, particularly
30  N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-dimethy;-2,4,7-trioxo-3,4,6,7-

tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl sulfoxide,

-0



Tunor-derived cell |ine Concentration of conpound (nM required to cause
50% growt h inhibition The mninumcellular growh in the presence of
Conmpound WBO@oelm@msisve to DVSO control) as nmeasured by % @®CTiusat10a504950
(nunber of cells at time of Conpound B addition). A negative nunber
indicates a net loss of cells relative to_that at T=0. Ynm val ue divi ded by
the TO val ue whereas the Ymn is derived TF orff the'concent rati on-r esponse
curve and the TO val ue represents the nunbecells at the time of
conmpound addi ti on (CTG neasurenent). &xcess over hi ghest single agent
determ nation Bliss synergy dete&gna i on|Conhj nation I ndex score WO

2011/ 038380PCT/ US2010/ 050495 Tabl &n NC neasures and Synergy calls

for each of the Lung cell lines. Ce]l Ymn/ TConb gi C50(nM Ym nECHSABLI SS
Li neOl ndex NCI H2122 4.01 1. 34 0. 087Anfagoxi sipAnt agoni sm Syner gy A549 3. 00
0.32 0.06 Synergy Modest Synergy Syngrgy Calu6 2.79 3.51 0.22 Synergy
Syner gy 0 :
oy
H

can be prepared according to International Patent Publication No. WO2005/121142.

PI3K inhibitors which are suitable for use in the present combinations, particularly
5 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-

pyridinyl}benzenesulfonamide

can be prepared according to International Patent Publication No. WO08/144463

10  (Example 345)
Compound A as described in the Experimental section refers to the dimethyl sulfoxide
solvate of N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-dimethy;-2,4,7-trioxo-
3,4,6,7-tetrahydro-2H-pyrido[4,3-d]Jpyrimidin-1-ylJphenyl}acetamide.

15 Invitro cell growth inhibition and apoptosis induction by Compound A, Compound

B and their combination in tumor cell lines

Study #1. Colon, Lung and Pancreatic Cancer Cell Lines

20  Experimental Preparation(s)

Combination drug tests with Compounds A and B were conducted using a panel
of cell lines from human colon cancers (n = 26), lung cancers (n = 14) and pancreatic
cancers (n =6) (Table 1). Cell lines were purchased commercially [from ATCC
(Manassas, VA, USA) or DSMZ (Braunschweig, Germany)] and grown in RPMI-1640
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supplemented with 2 mM glutamine, 1mM sodium pyruvate and 10% fetal bovine serum
(except for Capan-1 and HuP-T4 which were grown with 20% fetal bovine serum) and

maintained at 37°C and 5% CO»in a humid incubator.

Experimental Protocol(s)

Fixed Ratio Drug Combination Assay

The dilution design of the Fixed Ratio Drug Combination Assay can be seen in
Figure 1. First, the test compounds were prepared as 10 mM stocks in 100% dimethyl
sulfoxide (DMSQO). Further dilutions of the compounds were made with DMSO. The first
test compound (designated as Compound A) is diluted horizontally in a 96 well microtiter
plate in rows B-E using a 3-fold dilution series for 10 dilution points. A second test
compound (designated as Compound B) is diluted horizontally in a separate 96 well
microtiter plate in rows D-G using a 3-fold dilution series for 10 dilution points. The two
compounds are combined using equal volumes from each drug plate into cell culture
media. This results in a 1:50 dilution of the drugs in the cell culture media. Compound A
is individually titrated in rows B and C, while only Compound B is dosed in rows F and G
of the plate. An additional 1:10 dilution of the drugs is performed in cell culture media
prior to addition to the cells. Drug addition to the cells results in a further 1:2 dilution of
drugs. The total dilution of the drug plate to the cells is 1:1000. The final dosing
concentration range for Compound B was 0.008 — 150.0 nM and was 0.013 — 250.0 nM
for Compound A. The positive control consists of culture media with DMSO at 0.1% and
cells and no drug. The negative control consists of culture media with DMSO at 0.1%.

solution.

Assays were performed in 96 well microtiter plates with appropriate seeding
densities estimated from previous studies of each cell line. Following dosing, the cell
lines are incubated at 37°C, 5% CO, in humid air for 72 hours. Cell proliferation was
measured using the CellTiter Glo (Promega Corporation, Madison, WI, USA) reagent
according to the manufacturer’s protocol. The plates are treated with CellTiter Glo
solution and are analyzed for RLU (relative light units) using a Molecular Devices
SpectraMax M5 (Sunnyvale, CA, USA) plate reader.

Data Analysis
_24 -
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Three independent metrics were used to analyze the combinatorial effects on

growth inhibition of Compound B and Compound A.

1. Excess over Highest Single Agent (EOHSA)- One standard criterion for

5 measuring drug combinatorial effects is analyzing the effects on cell growth
inhibition in absolute terms. In this case, the combination of drugs is compared to
the more responsive of the two individual treatments (single agent). For each
combination experiment, the percent effect relative to the highest single agent for
each dose along the curve is generated. This measure of “Excess of Highest

10 Single Agent (EOHSA)” is one of the criteria used for evaluating synergy of drug
combinations. (Borisy AA Elliott PJ, Hurst NW, Lee MS, Lehar J, Price ER,
Serbedzija G,Zimmermann GR, Foley MA, Stockwell BR, Keith CT. Systematic
discovery of multicomponent therapeutics. Proc Natl Acad Sci U S A. 2003 Jun
24;100(13):7977-82)

15

2. Bliss synergy- A second criterion often used to determine combination synergy is

evaluating the excess inhibition over Bliss independence or “additivity” (Bliss, C.I,
Mexico, DF, The Toxicity of Poisons Applied Jointly. Annals of Applied Biology
1939, Vol 26, Issue 3, August 1939). The model assumes a combined response of

20 the two compounds independently using the following:

Score =E, +E, —(E, *E,)

Where E, is the effect (or percent inhibition) of compound A and E, is the effect of
compound B. The resulting effect of the combination of the two compounds is
compared to their predicted additivity by Bliss and a synergy score is generated

25 for each dose along the response curve.

3. Combination Index (Cl)- A third criterion for evaluation of synergy is Combination
Index (Cl) derived from the Chou and Talalay (Chou TC, Talalay P. Quantitative

30 analysis of dose-effect relationships: the combined effects of multiple drugs or

enzyme inhibitors. Adv Enzyme Regul.1984;22:27-55). The following equation is a
model used for compounds that behave with different mechanisms of action

(mutually non-exclusive formula).
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Combination Index =

The lower the ClI the more synergy the combination potentially has. A Cl greater
than 1 suggests that the combination being studied may be antagonistic. Cl
scores are also generated for inhibitory concentrations of 25% (ICs) and 75%
(IC7s) by replacing the ICsg in the formula above for each compound with the

respective inhibitory concentration.

The percent intensity values were used in model 205 of XLfit in Microsoft Excel to
calculate glCso values using a 4 parameter logistical fit. The midpoint of the growth
window (the glCsp) falls half way between the number of cells at the time of compound
addition (T=0) and the growth of control cells treated with DMSO at 72 hrs. The number
of cells at time zero (Ty) is divided from the intensity value at the bottom of the response
curve (Ymin) to generate a measure for cell death (Ynmin/To). A value below 1 for Ynin/To

indicates stronger potency with the treatment when compared to higher values.

For EOHSA and Bliss, a synergy score must be seen in both technical replications
within an experiment to make an appropriate designation (synergy, modest synergy, etc).
Each combination experiment contains a replicate for the two compounds as single

agents as well as a technical replicate for the combination.

Synergy scores for EOHSA and Bliss, at extremely low concentrations, (e.g. Dose
1, dose 2) are subject to higher variation and generally excluded from the analysis.
Conversely, synergy scores at the highest concentrations (Dose 10), far outside of the
therapeutic dosing range, are generally excluded from analysis since the effects observed

are more susceptible to off-target events.

For EOHSA and Bliss Synergy measures, a score is generated for each dose
along the response curve. Scores were categorized as being ‘Antagonistic’ (< -10),
‘Additive’ (-10 — 10), ‘Modest Synergy’ (10 — 20) or ‘Synergistic’ (> 20). These scores
reflect the percentage over the highest agent or percentage greater than Bliss additivity,

depending on which model is being interpreted.
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For the Combination Index, the lower the Cl, the more synergy the combination
potentially has. Scores between 0 and 0.7 were considered to be synergistic, while
scores between 0.7 and 0.9 were considered to be modest synergy. All other scores did
not indicate synergy for the Combination index.

For those cell lines that never reached an inhibitory concentration of 25% for 1 of
the compounds in the combination, a Cl value cannot be calculated and ‘NA’ was listed
for the CI.

Cell Line Mutation Data
Mutation data was collated for the status for the KRAS gene. The data source is
the cancer cell line mutation screening data published as part of the Catolog of Somatic
Mutations in Cancer database (COSMIC) (Bamford S. et al. Br. J. Cancer. 2004. 91:355-
58). In order to ensure that the identity of the cell lines used in the proliferation assay
matched that in the COSMIC database, a genotype comparison was done between those
cell lines in the sensitivity screen and those in COSMIC. Specifically, this entailed:
1. Calculating the genotypes for each cell line using the Affymetrix 500K ‘SNP
Chip’ (Affymetrix, Inc., Sunnyvale, CA) and the RLMM algorithm (Rabbee &
Speed, Bioinformatics, 2006. 22: 7-12).

2. ldentifying the genotype matches of each cell line to those pre-calculated for

each cell line having mutation profiles in COSMIC.

3. Assigning mutation status for each cell line in based upon the genotype

matches.

Results

A comprehensive categorization of the degree of synergy was done for each cell line
treated with the combination of the PI3K inhibitor Compound B and MEK inhibitor
Compound A, Cell lines were considered to have synergy when at least one metric was
scored as synergistic. Synergy data for Colon, Pancreatic, and Lung celllines is
presented in Table 1-4. Data for pancreatic cell line calculations can be seen in Appendix
A Tables 7-9.
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MEK i nhi bitor (Conpound A) and the PI3K inhibitor (Conmpound B) were
conducted using a panel

of cell

| i nes from human breast 5cancers (n =

YAPC 7.34 16.35 0.81 Synergy
Li nes Anal yzed for
Conbi nat i onPATOI$201085@9% t h t he

gen

10) (Tabl e 1? Cell lines were urchased comercially h} rom ATCC ( Manassas,
VA, USA) &Peﬂsﬁﬁ’r?ssp %ﬂ?h%f(?ﬁ'i}%‘?aé' - CEOP AERVTY CANBESGIEMT PRI Si”@%
supp| e ted with 2 nmM nl itamne 1M sodi um pyruv Vi ne
serum anaceuﬁbf“?wt ai ned at 3798500 G EFHERAY d i ncubat 5'?AS jigjation status
Experi maNH7Pr ot ocal (s) FEPYend Rat il ddemoeairinomahi nat i on Assay The di $18Y on
desi gn diStA¥ Fi xed Ratio| BRIy ConbiHUPLeiiondsay can be seen in 12880re 1
; kswga.‘tg PP A t’(°|0 e A .den.Qca cinoma waj\n et moled i annos A Q8]
First, tlL‘g 1Lﬂﬁot €OoOTPoOUGS ¢ pet Wd&fdca?cﬁnomé’ Vi ST OCKS 1+ H— 1 o070 Gt |y|
sul foxi d O Further (g5 0t T oS AddnotadiEomPITPoUNds WeTr e made Wt 8122v50.
The firgtrstest conpound (fesérgnat ed cagindrpound 1) 1s (i luted horizomntjal |y
in a 96 |wwlo20t crotiter pl@dle i n rowserBedicirumang a 3-folld dilution sé&fijes
for 10 didWf%on points Al Seleond t ederciempound (desi gnated as Conp&igYd 2)
is dilut et} DH‘nrl 7nnf allv | '\qurbenar:fcrrcﬂjﬁnqnnl | ’)ﬂm cro nf iHer nlate i Iﬁ'1?irD
: 0205 ¢ Vo ehitttibo Ly i enogarcingima : L) ave
D- G usi Fodaot Hay o ot ot DH et 1T €S 'A‘cénoda‘r’cm‘dbwé ot }JUI ft-s—nhe—+two WT
conpoundssyahE Conmbi med US| BYoEqudl [TVEE RS olnk 01T each dug prate T nggxncel
cul ture [MEdiHeos Thi S resul | 6olém _a 1. pder@tdrdom@n Of the drugs 1n the odll|
cul t ur e [Me@isa0DMConpound 1| £eon ndi Vvi| ddedotayciomtr ated in nows B and Gpaveihji | e
only Cona/f3d 2 i s dosed | fRoews F |Adeto@raiomehe plate. [An additi on&12C1 10
dilutio W'121' he drugs—is Q|Cpl’hr nmed .Aﬂem%rqlnomﬁul ture media 25nr! ort nWT
R W' b Do N °|°n.-1.-1 PEE Aden,QC%rq,.n,Qma s T il £ o VT .
additio O—thRe—CerrS—i aatiti-¢ restirt H—a—fut 1:2
. X |1eocé'c tdl re(‘:tﬁ )
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7 Alveoloar basal epithelial- G128
A549 Lung squamous
NCI-H2170 Lung Squamous cell carcinoma WT
NCI-H2228 Lung Adenocarcinoma WT
NCI-H23 Lung Adenocarcinoma WT
NCI-H1792 Lung Adenocarcinoma G12C
NCI-H358 Lung Branchio-alveolar G12C
NCI-H2122 Lung Adenocarcinoma G12C
NCI-H520 Lung Squamous cell carcinoma WT
NCI-H1299 Lung Non-small cell lung cancer WT
NCI-H1563 Lung Adenocarcinoma WT
NCI-H460 Lung Large cell carcinoma Q61H
NCI-H2030 Lung Adenocarcinoma G12C
BxPC3 Pancreas Adenocarcinoma WT
SW1990 Pancreas Adenocarcinoma G12D
YAPC Pancreas Carcinoma G12v
MiaPaCa Pancreas Carcinoma G12C
Capan-1 Pancreas Adenocarcinoma G12vV
HuP-T4 Pancreas Carcinoma G12v
S Table1key
Cell Line = Cell line name
Organ Site = Organ from which cells were derived
Diagnosis/Histology = Pathological diagnosis of tissue
KRAS = Mutation status; WT = Wild Type
10
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mas5 al gopkimi2nm i n| the &f [ ymet]i X Midroamergy  Anadysesl S | Swhdegy 51 0. For
subsequelisigfaal ys| s, g [eprasgnt agisve meabe Wasigdies an wad: t he 30aver age
probe infensity whs used for tiriplidaté&seonRegults Synergy A
conpr ehens$VE cat pgor'PYat i or? gf the dedP&d off S8IGY wel done for each
cel I 35l | Nensos eat gd ™ Wo st Teso ¢ombe arqt i adaeSGo MPo Uagine A [arstheBy 33 - WO
2011/ 038380PCT/ USP010/ 03‘0495 fabl e Swepes |Panel of]l breast| cancer cell
li nes used“M" conbi natt®on stdi es’*del LrfFine [OYaN° Silt &% ghosi s/ Hi st ol ogy
DU4475 Bierst Car¢inatse [EFMLI|Breast| Capmehynona dkeal 9934 sBregast Car ci noma
HCC70 Br ¢gwiieCar c| nonmmMT31Besgast o fedr Cepagr  VXls,Breaqt strigei honma
NCI - ADR- RE\SMW 1.09 21.32 1.21 Synergy Additive Synergy
SW403 1.04 1.51 0.05 Synergy Additive Synergy
Swi4s 0.68 -0.30 -0.02 Synergy Modest Synergy
Synergy
SW480 1.35 17.03 0.67 Synergy Additive Synergy
SW620 6.95 14.69 212 Synergy Synergy N/A
SW837 1.24 13.39 0.46 Synergy Additive Synergy
SW948 32.97 2.82 0.14 Synergy Synergy Synergy
T84 0.78 -3.52 -0.12 Synergy Synergy Synergy
WiDr 6.34 -0.02 0.00 Modest Additive Modest
Synergy Synergy
Tables 2-7 Key:
Cell Line = Tumor-derived cell line
glCso = Concentration of compound (nM) required to cause 50% growth inhibition
10 Ymn= The minimum cellular growth in the presence of Compound B (relative to DMSO control) as
measured by % of that at T=0 (number of cells at time of Compound B addition). A negative number
indicates a net loss of cells relative to that at T=0.
Ymin [To= Ymin value divided by the TO value whereas the Ymin is derived from the concentration-response
curve and the T0 value represents the number of cells at the time of compound addition (CTG
15 measurement).
EOHSA= Excess over highest single agent determination
BLISS = Bliss synergy determination
Comb Index = Combination Index score
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Breast Carci noma UACC893 Breast Carcinoma T47D Breast Carcinoma ZR-75-1
Breast Carcinoma 5 Table 6. Basic neasures and Synergy calls for each of
t he breaswocanoss3seel | |ines. Conb Cell Linegl C50(fl n YRCHIUSHQHSABE | SS
| ndex DU4475 0.12 -0.29 -0.02 No Synergy No Synergy Mdest Syner gy
EFML9 3.43 14.97 0.49 No Synergy No Synergy N A HCC1954 6.53 0.32 0.03
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Synergy Synergy Synergy HCC70 0.31 -0.63 -0.02 Synergy Synergy Synergy MI3
4.47 5.59 0.39 Synergy Synergy Synergy MX1 5.99 13.99 1.04 No Synergy No
Syner gy NVO2bhGIo3gdBR- 49. 01 36. 28 2. 17 Synergy Syner gy NPATRE310/050495 UACC393
3.44 -0.32 -0.01

Table 3.. Basic measures and Synergy calls for each of the Lung cell lines.

Cell Y min/ T Comb
. IC Y i min EOHSA BLISS

Line 9% so0nmy min 0 Index

NCIH2122 4.01 1.34 0.08 | Antagonism Antagonism Synergy

A549 3.00 0.32 0.06 Synergy Modest Synergy
Synergy

Calu6 2.79 3.51 0.22 Synergy Synergy Synergy

NCIH1299 1.55 1.1 1.14 Synergy Modest Synergy
Synergy

NCIH1563 0.41 1.56 0.04 Synergy Synergy Synergy

NCIH1792 2.89 1.34 0.05 Synergy Modest Synergy
Synergy

NCIH2030 0.92 8.19 0.43 Synergy Modest Synergy
Synergy

NCIH2170 3.25 4.05 0.22 Synergy Modest Synergy
Synergy

NCIH2228 2.95 3.29 0.28 Synergy Synergy Synergy

NCIH23 1.1 7.72 0.47 Synergy Synergy Synergy

NCIH358 497 2.40 0.1 Synergy Synergy Synergy

NCIH460 1.91 5.1 1.25 Synergy Modest Synergy
Synergy

NCIH520 5.97 15.31 1.13 Synergy Synergy Synergy

SKMES1 2.91 0.09 0.00 Synergy Synergy Synergy

Table 4. Basic measures and Synergy calls for each of the Pancreatic cell lines.

Cell Y min/ T Comb
. | Y mi min EOHSA BL

Line 9lCso(m) min 0 OHS 1SS Index
Modest

BxPC3 0.43 0.81 0.02 Synergy Synergy Synergy
Modest

Capan1 1.17 12.34 0.37 Synergy Synergy Synergy

HUPT4 0.22 3.77 0.12 Synergy Synergy Synergy
Modest

MiaPaCa 5.10 8.10 1.03 Synergy Synergy Synergy

SW1990 5.28 3.28 0.21 Synergy Synergy Synergy
Modest

YAPC 7.34 16.35 0.81 Synergy Synergy Synergy
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Modest Mbdest N A Synergy Synergy T47D 0.93 23.68 0.97 Synergy Synergy
NA ZR-75-1 0.03 2.73 0.06 No Synergy No Synergy Synergy 10Table 7. Panel

of breastwoeblrd3sises (n = 10), ER/ PR transcri pt abundan®eTrsaswnsmeht s used
i n conbi nati on experinments for Conpound B and Conpound A. CL Nanme Estrogen

e e S8 8 bR BT SRR eI et on e PO 7S
Experimental Preparation(s)
Combination drug tests with the MEK inhibitor (Compound A) and the PI3K
inhibitor (Compound B) were conducted using a panel of cell lines from human breast
5 cancers (n = 10)(Table 1). Cell lines were purchased commercially [from ATCC
(Manassas, VA, USA) or DSMZ (Braunschweig, Germany)] and grown in RPMI-1640
supplemented with 2 mM glutamine, 1mM sodium pyruvate and 10% fetal bovine serum

and maintained at 37°C and 5% CO,in a humid incubator.

10
Experimental Protocol(s)

Fixed Ratio Drug Combination Assay

The dilution design of the Fixed Ratio Drug Combination Assay can be seen in

15  Figure 1. First, the test compounds were prepared as 10 mM stocks in 100% dimethyl
sulfoxide (DMSQO). Further dilutions of the compounds were made with DMSO. The first
test compound (designated as Compound 1) is diluted horizontally in a 96 well microtiter
plate in rows B-E using a 3-fold dilution series for 10 dilution points. A second test
compound (designated as Compound 2) is diluted horizontally in a separate 96 well

20  microtiter plate in rows D-G using a 3-fold dilution series for 10 dilution points. The two
compounds are combined using equal volumes from each drug plate into cell culture
media. This results in a 1:50 dilution of the drugs in the cell culture media. Compound 1
is individually titrated in rows B and C, while only Compound 2 is dosed in rows F and G
of the plate. An additional 1:10 dilution of the drugs is performed in cell culture media

25  prior to addition to the cells. Drug addition to the cells results in a further 1:2 dilution of
drugs. The total dilution of the drug plate to the cells is 1:1000. The final dosing
concentration range for GSK2126458A was 0.008 — 150.0 nM and was 0.013 — 250.0 nM
for GSK1120212B. The positive control consists of culture media with DMSO at 0.1%
and cells and no drug. The negative control consists of culture media with DMSO at

30  0.1%. solution.

Assays were performed in 96 well microtiter plates with appropriate seeding
densities estimated from previous studies of each cell line. Following dosing, the cell
lines are incubated at 37°C, 5% CO, in humid air for 72 hours. Cell proliferation was

35 measured using the CellTiter Glo (Promega Corporation, Madison, WI, USA) reagent
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| east in | i cat h fter

treat nentO%\l/é\n hﬁc%]o%%%%hﬁ%?deslt |epn(§ivf .8?,)] ﬁ{eﬂ%ﬁa %em] %gggadays and
conpar i npyhérgissic gihah at eastednesof thresthtezdmeirich (@erans$ SyIQGEDgECB)OHSe) $cogrddt h was
cal cul at O) treated control wells. Concentration
of conpoﬁﬁ%gfie%wc ra]ﬁg %g@%g%f 40 control cell growh (IC50) was

back-i nterpol ated when y = 50% of DMSO treated control wells using

nonligear eqrléassfr%iggrrf| R\éjce&o#@w%ngg#@éés?e%ne receptor (PR) transcript abundance

was measured for all cell lines using the Affymetrix U133 Plus2 GeneChips in triplicate.

Transcript abundance was estimated by normalizing all probe signal intensities were
normalized to a value of 150 using the mas5 algorithm in the Affymetrix Microarray
Analysis Suite 5.0. For subsequent analysis, a representative probe was chosen and the

30 average probe intensity was used for triplicates.

Results

A comprehensive categorization of the degree of synergy was done for each cell

35 line treated with the combination Compounds A and B.
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35 by adding Cell Titer Glo® (Promega) according to the manufacturer’s protocol. Briefly,
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0.002 0. 080 20117038388 8. 211 22.7 7.3 C3A - 0.010 0.003 0POTAISC010030405 001
0.000 0.002 0.000 0.30 0.06 11.4 3.6 20.6 1.4 + 0.036 0.011 0.013 0.001

0.002 0. OC%?I 'er(r)%llloﬁg)wg(s)%dgédst% eQe{c %Ia éL,'ir:]chu'b%te%%PZ(?r'n%utes then luminescent
signal was read on the SpectraMax L plate reader with a 0.5 sec integration time. All

assays were run at least in duplicate.

5 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
vehicle (DMSO). Cell growth was calculated relative to vehicle (DMSQO) treated control
wells. Concentration of compound that inhibits 50% of control cell growth (ICs) was back-
interpolated when y = 50% of DMSO treated control wells using nonlinear regression with

10 the equation:

where A is the minimum response (Ymin), B is the maximum response (Ymax), C is the

15 inflection point of the curve (ECso) and D is the Hill coefficient.

Combination effects on potency were evaluated using the Combination Index (CI)
and Excess Over Highest Single Agent (EHOSA) methods.

20 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
EOHSATD >0.

Cell apoptosis assays- caspase-3/7 activation and DNA fragmentation

25 For investigation of the induction of apoptosis, all cell lines were plated at 5,000
cells per well in a 96-well tissue culture plate and allowed to attach for approximately 24
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 G883} according 1o the instruclions provided by

30  the manufacturer. 48 hours after reatment with compound, levels of apoptosis were
estimated using the Roche Cell Death ELISA (Roche, Inc., Basel, Switzerland; Cat. No.
11 774 425 001) following the instructions provided by the manufacturer.
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Hep3B - 0.026 0.008 0.028 0.002 0.005 0.003 0.010 0.005 0.61 0.26 12.6 9.9
19.2 9.9 + 0.037 0.008 0.057 0.020 0.006 0.000 0.012 0.001 0.44018 19.3
10. 2 25. OWO.2911/08888082 - 1. 758 0.224 0.017 0. 001 0. 00300@0TAISC@S/0604900 0. 31
0.01 13.4 2.0 20.5 2.7 + 1.2821223 0.017 0.004 0.0020000 0. 005 0.000
0.29009 14. 960F02rthe5p()3uzrposPeLsCo/fIrQnFo/Ie5cuIar characterization of selected cell lines, the

expression levels of several key proteins were measured by western blot. These

included E-cadherin (CDH-1), vimentin (VIM), HER3 STAT3, MET, AKT and ERK1/2.

Actin was used as a control in each case

DNA COPY NUMBER
DNA Copy number data on the HER2 gene was collected for all breast cancer cell lines
using the Affymetrix 500K chip (Affymetrix Inc, Sunnyvale, CA). Briefly DNA was
extracted from each line, digested with the restriction enzyme Nsp or Sty, ligated to an

10  adaptor and amplified by PCR. After PCR, DNA was fragmented, labeled, denatured,
and hybridized to the Affymetrix 500K chip. Upon completion of hybridization, each assay
was washed and stained. Image data were acquired. Similarly collected data from a
panel 10 diploid non-tumorigenic lymphoblastic cell lines were used to calculate DNA
copy number. All ‘SNP Chip’ images (‘CEL files’), were extracted, read and normalized

15  using the dChip software package (Lin et al. 2004. Bioinformatics. 20:1233-40). SNP-
wise ‘copy-number ratios’ (log, scale) were calculated for all cancer cell lines using the
lymphoblastic reference panel and analyzed by circular binary segmentation to reduce
noise (Olshen et al. 2004. Biostatistics. 5:557-72). Cell lines with log, ratios of HER2 >
0.65 were considered HER2+.

20

Results

Effects of cell growth inhibition and apoptosis on hepatocellular carcinoma cell lines by

25 Compound A and Compound B combination

The genetic backgrounds and protein expression analyzed by Western blot in 10
hepatocellular carcinoma (HCC) cell lines were shown in Figure 2. The cell lines C3A,
Hep3B, HepG2, PLC/PRF/5 and SNU182 express high levels of CDH-1 and extremely
30 low to low levels of VIM, whereas SNU387, SNU398, SNU423, SNU449 and SNU475 cell
lines express relatively high levels of VIM and extremely low levels of CDH-1. High levels
of CDH-1 and low or no VIM is characteristic of epithelial cells, while high VIM and low
CDH-1 is characteristic of mesenchymal cells. Therefore, C3A, Hep3B, HepG2,
PLC/PRF/5 and SNU182 are defined as epithelial-like and SNU387, SNU398, SNU423,
35 SNU449 and SNU475 as mesenchymal-like cells. This is consistent with the fact that
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- 1.6040509 0.018 0.012 0.0020001 0.005 0.002 0.32012 15.4 10.6 22.2108 +
2.871 1.556 0.015 0.001 0.0030001 0.006 0.001 0.41 0.06 8.4 1.8 15.3 1.4
Mesenchy msiD 2bikss®8BNU423 - 0.218 0.130 0.023 0.016 0. 0060003ISC010/030495 007
0.55 0.054.81.8 11.7 2.1 + 0.577 0.569 0.021 0.007 0.0080004 0.016

0.008 0. 7I§EI93 Psgnlg%(?y g)'(pgreszs'eé in %%ﬁgeﬁal-ﬁl?e HCC lines and AXL is highly expressed in
mesenchymal-like cells (data also shown in Figure 2). STAT3, AKT and ERK1/2 (total
protein) were expressed at a similar level in epithelial-like and mesenchymal-like cell
lines, while MET expression was variable, but not differentially-associated with either

5  group of cells. Phosphorylation/activation of AKT is preferentially observed in
mesenchymal-like cell lines, with higher levels of pAKT-S473 than pAKT-T308. pERK1/2

was also differentially, but not exclusively, present in mesenchymal-like cells.

The effects of cell growth inhibition by Compound A, Compound B and their combination

10 were determined in 10 HCC cell lines. The mean ICsgs (from at least two independent
experiments) and the combination effects at ICsos are summarized in Table 8. Three
epithelial-like HCC cell lines (HepG2, C3A and Hep3B) were strongly sensitive to cell
growth inhibition by Compound A (IC5,<37 nM), and SNU 182 and PLC/PRF/5 epithelial-
like cell lines were weakly sensitive to Compound A (ICs,=1.2 -2.8 yM). Two

15  mesenchymal-like HCC cell lines (SNU387 and SNU423) were moderately sensitive to
cell growth inhibition by Compound A (ICs,=74-577 nM) while three mesenchymal-like cell
lines (SNU398, SNU449 and SNU475) were not sensitive to cell growth inhibition by
Compound A. All 10 HCC lines were sensitive to cell growth inhibition by Compound B
(ICso <103 nM). Furthermore, combination treatment with Compound A and Compound B

20  (1:2 ratio) showed strong synergy as demonstrated by the combination index values
ranging from 0.22 to 0.78 or greater than the best single agent by EOHSATD analysis (5-
20 ppt) and EOHSA analysis (12-27 ppt) in 8 of 10 HCC cell lines. The presence of HGF

had no consistent effect on responsiveness to either drug alone or in combination.

25 These 10 HCC 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 determined
by caspase 3/7 activities. Activation of caspase 3 is a hallmark of induction of apoptosis.
Representative caspase 3/7 activity curves for these cells are provided in Figure 3. All cell
lines except SNU182 showed strong enhancement of apoptosis by combination treatment

30  with Compound A and Compound B relative to single agent treatment with Compound A
or Compound B. SNU182 cells showed moderate enhancement of apoptosis by
combination treatment with Compound A and Compound B relative to their single agent

treatment.

-38-



0.024 0.005 0.013 0.007 0.026 0.013 NA <O -0.6 5.5 + >5 0.024 0.011 0.015
0.003 0.029 0.006 NA <0 -3.5 4.3 SNu475 - >5 0.050 0.019 0.016 0.002 0.033
0. 003 NA WO 20110188380 + >5 0.039 0.017 0.018 0. 003 0. 036POTABZ01BMS0305 0. 3
16.9 SNU398 - >5 0.098 0.021 0.0090003

Effects of cell growth inhibition on human breast tumor cell lines measured for Her2 levels

by Compound A and Compound B combination

Analysis of copy number alterations in the HER2 gene identified 14 as HERZ2 positive
5 (HER2+) breast tumor lines. These were BT474, BT474-J4, HCC1419, HCC1954,

HCC202, HCC2218, JIMT-1, KPL-4, MDA-MB-361, SK-BR-3, SK-BR-3-W13, SUM190,
SUM225 and UACC893. A total of 10 were considered HER2 negative (HER2-). These
include BT483, HCC1500, HCC1569, HCC1937, HCC38, KPL-1, MDA-MB-157, MDA-
MB-175-VIl, ZR-75-1 and SUM52.

10
The effects of cell growth inhibition by Compound A, Compound B and their combination
were determined these 25 cell lines, The mean ICs, values (from at least two independent

experiments) and the combination effects at 1Csq values are summarized in Table 9.

15 Cell lines SUM52 and MDA-MB-175Il are sensitive to Compound A with 1Cs, values of
less than or equal to 0.099 pM. In contrast, all lines except HCC1937, SK-Br-3-W13 and
MDA-MB-157 are sensitive to Compound B with ICs0 < 0.1 uM. The combination of
Compound A and Compound B showed synergy with combination index (Cl) values
between 0.48 and 0.83 and greater than the most active single agent analysis (EOSHA)

20  between 15 and 25 ppts in SUM52, HCC1954 (HER2+) and MDA-MB-1751l (HER2-) cell
lines. The combination of Compound A and Compound B also showed a benefit of
greater than the most active single agent analysis (EOSHA) between 10 and 15 ppts in a
subset of HER2+ (SUM190, HCC202) and HER2- lines (MDA-MB-157, HCC1937). The
combination of Compound A and Compound B showed a comparable effect to the most

25  active single agent in the rest of the lines. The mean EOHSA score for Her2+ lines (n =
14) was 9.1 (x 7.4), while the mean score for the Her2- line s (n = 10) was 6.9 (£ 7.2).

These EOHSA scores did not significantly differ between groups (p = 0.45; t-test).
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0.001 NA 20.117 26.8 2.0 SNU387 - 0.0740046 0.103 o.o0lo 0.0060002

0. 0120004w0.28P1 /038330 14. 249 21. 008 + 0.094 0.021 0.071P0TABR010/08@89003
0.016 0.005 0.34 0.13 11.3 4.9 15.4 4.8 Table 8 Key: HG-: Hepatocyte
Gowmh Factor; "+ =1in the presence, - = in the absence. IC50: the
concentration of Conpound(s) that reduces cell growh by 50% C;

Conbi nat i Tabld Sazstl; grdith=ntibitiom pp Coapblied AOEEKBAUE B BXE é®ér donindtibgrest

Si ngl e Agent 3% Tg}%allI IDose. neasur ed @ﬁ a percentage EOHSA: Excess over
H ghest SIUYTAN eRgEGPIVIRRECREGPURE Nl CEAPRSSht age  Table 9. Cel | growth

I nhi bition by Conmpound A, Conpound B and their conbination in breast tunor
cell lines.

HGF Single agent (IC5q, uM) Combination (ICsy, uM) Combination Effect (A:B=1:2)

Cellline (2ng/ml) EOHSATD, | EOHSA,
Compound A | Compound B [Compound A[Compound B Cl ppt ’ bpt ’

HepG2 - 0.001 £0.000 | 0.009 0.008 | 0.001 £0.000 | 0.001 +0.001 | 0.72 10.05 <0 13.5150

+ 0.003 £0.001 | 0.009 0.005 | 0.001 x0.000 | 0.002 +0.001 | 0.57 20.12 8.2 +1.1 22.7 73

R C3A - 0.010 0.003 | 0.013 x0.001 [ 0.001 +0.000 | 0.002 +0.000 | 0.30 =0.06 11.4 36 [20.6 +1.4
= + 0.036 =0.011 | 0.013 z0.001 | 0.002 z0.000 | 0.004 z0.001 | 0.39 003 [ 11.1122 | 16.5 21
% Hep3B 0.026 0.008 | 0.028 +0.002 [ 0.005 +0.003 | 0.010 +0.005 | 0.61 2026 12.6 09 [19.299
% + 0.037 10.008 | 0.057 0.020 | 0.006 +0.000 [ 0.012 x0.001 | 0.44 018 | 19.3 1102 [25.0197
& SNU182 - 1.758 0.224 | 0.017 z0.001 | 0.003 +0.000 | 0.005 +0.000 [ 0.31 001 [ 13.4 20 [20.5z:27
+ 1.282 1223 | 0.017 0.004 | 0.002 0.000 | 0.005 +0.000 [ 0.29 +0.09 149160 |[21.5162
PLC/RE/S - 1.604 0509 | 0.018 10,012 | 0.002 +0.001 | 0.005 20,002 | 0.32 012 | 15.4 +106 |22.2 +10.8

+ 2.871 1556 | 0.015 z0.001 | 0.003 z0.001 [ 0.006 z0.001 | 0.41 0.06 8.4 18 15.3 +1.4

SNU423 - 0.218 z0.130 | 0.023 x0.016 | 0.006 +0.003 | 0.011 +0.007 | 0.55 20,05 4.8 +18 11.7 2.1

+ 0.577 0569 | 0.021 +0.007 | 0.008 +0.004 | 0.016 +0.008 | 0.78 z0.09 <0 5.9x+27

é SNU449 - >5 0.024 +0.005 | 0.013 x0.007 | 0.026 +0.013 NA <0 0.6 55
= + >5 0.024 +0.011 | 0.015 0.003 | 0.029 +0.008 NA <0 -3.5 43
E, SNU475 - >5 0.050 z0.019 | 0.016 +0.002 [ 0.033 +0.003 NA <0 9.0 +11.4
e + >5 0.039 20.017 | 0.018 z0.003 | 0.036 +0.007 NA <0 0.3 +16.9

% SNU398 - >5 0.098 +0.021 | 0.009 +0.003 | 0.020 z0.007 NA 20.1+48 |[26.9 457
= + >5 0.083 z0.002 | 0.008 z0.001 | 0.016 =0.001 NA 20.1+17 |26.8 20
SNU387 - 0.074 0046 | 0.103 0.010 | 0.006 +0.002 | 0.012 +0.004 | 0.22 20.00 14.2+49 | 21.008

5 + 0.094 0021 | 0.071 x0.010 [ 0.008 0.003 | 0.016 +0.005 | 0.34 20.13 11.3 249 (154 18

Table 8 Key:
HGF: Hepatocyte Growth Factor; ‘+' = in the presence, -* = in the absence.

ICs: the concentration of Compound(s) that reduces cell growth by 50%;
Cl; Combination Index; NA = not applicable

10 EOHSATD: Excess Over Highest Single Agent at Total Dose, measured as a percentage
EOHSA: Excess over Highest Single Agent, measured as a percentage
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Breastcell lines HER2 Single agent (1C50, PM Conbination (A B=1:1)
Conmpound A Conpound B Conpound A or B (1C50, PM* CI ECHSA (AorB; ppt)
0.011 0. 096 200/088380 HCC1954 HER2+ 1.018 0. 839 0. 003 0. 002CO/USZ0124H5®EIB. 3
0. 006 0.003 SUML90 HER2+ >1 0. 003 0.001

Table 9. Cell growth inhibition by Compound A, Compound B and their combination

in breast tumor cell lines.

Single agent (ICsp, uM) Combination (A:B=1:1)
E;i;st el HER?2 Compound
Compound A Com"éo“”d Aor B (ICs, cl EOHSA
* (AorB; ppt)
pM)
0.011 0.005 + 0.48
HCC1954 HER2+ 1.018 +£0.839 +0.003 0.002 1+0.07 24.5 3.3
0.006 0.003
SUM190 HER2+ >1 +0.003 +0.001 NA 15.0 5.6
0.045 0.013
HCC202 HER2+ >1 +0.004 +0.000 NA 11.5 0.3
0.018 0.009
HCC2218 HER2+ >1 +0.013 +0.002 NA 9.6 +9.4
0.028 0.018
JIMT-1 HER2+ >1 +0.005 +0.002 NA 9.316.7
0.003 0.002
UACC893 HER2+ >1 +0.003 +0.002 NA 8.6 3.8
0.129 0.091
SK-BR-3-W13 | HER2+ >1 +0.099 +0.107 NA 6.8 5.2
0.014 0.012
BT474-J4 HER2+ >1 +0.008 +0.011 NA 5.6 4.9
0.009 0.007
MDA-MB-361 | HER2+ >1 +0.002 +0.002 NA 4.314.8
0.024 0.020
HCC1419 HER2+ >1 +0.014 +0.011 NA 3.7 3.1
0.003 0.003
KPL4 HER2+ >1 +0.001 +0.001 NA -1.747.8
0.024 0.024
SK-BR-3 HER2+ >1 +0.020 +0.016 NA -1.6+2.4
0.013 0.011
SUM225 HER2+ >1 +0.014 +0.011 NA 1.242.7
0.030 0.033
BT474 HER2+ >1 +0.007 +0.010 NA -0.9 1.1
0.004 0.002 0.83
SUM52 HER2- 0.009 +0.005 +0.000 +0.000 +0.11 22.7#5.5
MDA-MB-175- 0.007 0.004 0.60
VIl HER2- 0.099 +0.097 +0.001 +0.001 +0.08 15.0 5.1
0.077
MDA-MB-157 | HER2- >1 >1 +0.047 NA 15.5#4.2
0.114 0.069
HCC1937 HER2- >1 +0.063 +0.048 NA 11.0 £3.8
0.008 0.007
KPL1 HER2- >1 +0.004 +0.002 NA 2.0+34
0.006 0.005
ZR-75-1 HER2- >1 +0.001 +0.001 NA 3.20.5
0.106 0.082
BT483 HER2- >1 +0.081 +0.083 NA 4.4 144
0.061 0.035
HCC1500 HER2- >1 +0.036 +0.012 NA 9.515.8
0.095 0.059
HCC38 HER2- >1 +0.034 +0.005 NA 9.717.8
0.076 0.095
HCC1569 HER2- >1 +0.042 +0.082 NA -1.647.5
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NA 15.0 5.6 0. 045 0.013 HCC202 HER2+ >1 0.004 0.000 NA 11.50.3
0.018 0. 009 HCC2218 HER2+ >1 0.013 0.002 NA 9.6 9.4 0.028 0.018
JI MI-1 HBRO-20H103838005 0. 002 PCT/US2010/050495

Table 9 Key:
HER2: HER2+ = HER2 positive, log2 ratios of HER2 DNA copy number > 0.65; HER2- = HER2

negative, log2 ratios of HER2 DNA copy humber < 0.65.

*ICs0: the concentration of Compound A in the presence of equal molar Compound B that reduces cell
growth by 50%;

Cl; Combination Index; NA = not applicable; EOHSA: Excess over Highest Single Agent, measured as
a percentage.

Example 1 - Capsule Composition

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

ingredients in the proportions shown in Table |, below.

Table |

INGREDIENTS AMOUNTS
N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8- 5mg
dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-
d]pyrimidin-1(2H)-yl]phenyl}acetamide dimethyl sulfoxide

(the dimethyl sulfoxide solvate of Compound A)
2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6- 10mg

quinolinyl]-3-pyridinyl}benzenesulfonamide (Compound B)

Mannitol 50 mg
Talc 25 mg
Magnesium Stearate 2mg

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 ingredients in the proportions shown in Table Il, below.

42



NA 9.3 6.7 0. 003 0. 002 UACC893 HER2+ >1 0.003 0.002 NA 8.6 3.8
0.129 0.091 SK- BR- 3-W.3 HER2+ >1 0.099 0.107 NA 6.8 5.2 0.014 0.012
BT474- J4 wiBRAr/038380. 008 0. 011 PCT/US2010/050495

Table I

INGREDIENTS AMOUNTS
N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8- 5mg
dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-
d]pyrimidin-1(2H)-yl]phenyl}acetamide dimethyl sulfoxide

(the dimethyl sulfoxide solvate of Compound A)

Mannitol 55 mg
Talc 16 mg
Magnesium Stearate 4 mg

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 I, below.

Table lll
INGREDIENTS AMOUNTS
2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6- 10mg
quinolinyl]-3-pyridinyl}benzenesulfonamide (Compound B)
Mannitol 50mg
Talc 25mg
Magnesium Stearate 2mg

Example 4 - Tablet Composition

The sucrose, microcrystalline cellulose and the compounds of the
invented combination, as shown in Table IV 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.
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NA 5.6 4.9 0. 009 0. 007 MDA- MB- 361 HER2+ >1 0.002 0.002 NA 4.3 4.8
0.024 0. 020 HCC1419 HER2+ >1 0.014 0.011 NA 3.73.1 0. 003 0. 003
HER2+ >1 WOQO0M1/0383301 PCT/US2010/050495

Table IV

INGREDIENTS AMOUNTS
N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-  5mg
dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d]pyrimidin-1(2H)-yl]phenyl}acetamide dimethyl sulfoxide

(the dimethyl sulfoxide solvate of Compound A)

2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6- 10mg
quinolinyl]-3-pyridinyl}benzenesulfonamide (Compound B)
Microcrystalline cellulose 60mg
sucrose 5mg
starch 10mg
talc 5mg
stearic acid 2mg

Example 5 - Tablet Composition

The sucrose, microcrystalline cellulose and one of the compounds of
the invented combination, as shown in Table V 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.

Table V

INGREDIENTS AMOUNTS
N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-  5mg
dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-
d]pyrimidin-1(2H)-yl]phenyl}acetamide dimethyl sulfoxide

(the dimethyl sulfoxide solvate of Compound A)

Microcrystalline cellulose 30mg
sucrose 4mg
starch 2mg
talc 1mg
stearic acid 0.5mg

Example 6 - Tablet Composition

The sucrose, microcrystalline cellulose and one of the compounds of
the invented combination, as shown in Table VI below, are mixed and granulated in

the proportions shown with a 10% gelatin solution. The wet granules are screened,
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NA -1.7 7.8 0.024 0.024 SK-BR-3 HER2+ >1 0.020 0.016 NA -1.6 2.4
0.013 0.011 SUM25 HER2+ >1 0.014 0.011 NA 1.22.7 0. 030 0.033 BT474
HER2+ >1 WOQ011/383380 PCT/US2010/050495

dried, mixed with the starch, talc and stearic acid, then screened and compressed

into a tablet.

Table VI
INGREDIENTS AMOUNTS
2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6- 10mg
quinolinyl]-3-pyridinyl}benzenesulfonamide (Compound B)
Microcrystalline cellulose 60mg
sucrose 5mg
starch 10mg
talc 5mg
stearic acid 2mg

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 herein disclosed and that the right to all modifications coming within the

scope of the following claims is reserved.
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NA -0.9 1.1 0.004 0.002 0.83 SUMb2 HER2- 0.009 0.005 0.000 0.000 O.11
22.7 5.5 NDA-MB-175- 0.007 0.004 0.60 WVII HER2- 0.099 0.097 0.001 0.001
0. 08 15. OWb.2011/038380. 077 MDA- MB- 157 HER2- >1 >1 0. 047 PCT/US2010/050495

CLAIMS

We claim:

1. A combination comprising:

(i) a first compound of Structure (I):

H,C N

or a pharmaceutically acceptable salt or solvate thereof; and

(i) a second compound which is represented by Structure (II)

or a pharmaceutically acceptable salt thereof.

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

the hydrate.

3. A combination according to claim 1 wherein the compound of Structure (1) is a
solvate selected from the group consisting of: acetic acid, ethanol, nitromethane,
chlorobenzene, 1-pentanol, isopropyl alcohol, ethylene glycol, 3-methyl-2-butanol

and dimethyl sulfoxide.
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NA 15.5 4.2 0. 114 0. 069 HCC1937 HER2- >1 0.063 0.048 NA 11.03.8
0. 008 0. 007 KPL1 HER2- >1 0.004 0.002 NA 2.0 3.4 0. 006 0. 005 ZR-75-1
HER2- >1 WOQO0M1/0383301 PCT/US2010/050495

4. A combination according to claim 1 wherein the compound of Structure (1) is

the dimethyl sulfoxide solvate.

5. A combination kit comprising a combination according to any one of claims 1-

4 together with a pharmaceutically acceptable carrier or carriers.

6. A combination according to any one of claims 1 to 4 where the amount of the
compound of Structure (1) or a solvate thereof is an amount selected from 0.125mg to
10mg and the amount of the compound of Structure (l1) is an amount selected from
0.05 mg to 10mg.

7. A method of treating cancer in a human in need thereof which comprises
administering a therapeutically effective amount of a combination of N-{3-[3-
cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-
tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl]phenyl}acetamide, or a pharmaceutically
acceptable salt or solvate thereof and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-
pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a pharmaceutically
acceptable salt or solvate thereof, to a human in need thereof,

wherein the combination is administered within a specified period, and

wherein the combination is administered for a duration of time.

8. A method according to claim 7 wherein the amount of N-{3-[3-cyclopropyl-5-
[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d]pyrimidin-1(2H)-yl]Jphenyllacetamide, or a pharmaceutically acceptable salt or
solvate thereof is selected from about 0.5 mg to about 4 mg and the amount of 2,4-
difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-

pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt or solvate

thereof, is selected from about 0.5 mg to about 5 mg.
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NA 3.2 0.5 0. 106 0.082 BT483 HER2- >1 0.081 0.083 NA 4.4 4.4 0. 061
0. 035 HCC1500 HER2- >1 0.036 0.012 NA 9.5 5.8 0. 095 0. 059 HCC38
HER2- >1 WOQ841/0383305 PCT/US2010/050495

9. A method according to claim 7 wherein the amount of N-{3-[3-cyclopropyl-5-
[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d]pyrimidin-1(2H)-ylJphenyl}acetamide, or a pharmaceutically acceptable salt or
solvate thereof is selected from about 0.125 mg to about 3 mg and the amount of
2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt or solvate

thereof is selected from about 0.05 mg to about 3 mg.

10. A method according to claim 7 wherein N-{3-[3-cyclopropyl-5-[(2-fluoro-4-
iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-
1(2H)-yllphenyl}acetamide, or a pharmaceutically acceptable salt or solvate thereof,
and the amount of 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt or solvate
thereof, are administered within 12 hours of each other each day for a period of at

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

11. A method according to any one of claims 7 wherein N-{3-[3-cyclopropyl-5-[(2-
fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d]pyrimidin-1(2H)-ylJphenyl}acetamide, or a pharmaceutically acceptable salt or
solvate thereof, and the amount of 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-
6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt
or solvate thereof, are administered within 24 hours of each other each day for a
period of at least 7 consecutive days, optionally followed by one or more cycles of

repeat dosing.

12. A method of treating cancer in a human in need thereof which comprises
administering to the human from about 0.125 to 10 mg of N-{3-[3-cyclopropyl-5-[(2-
fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d]pyrimidin-1(2H)-ylJphenyl}acetamide, or a pharmaceutically acceptable salt or

solvate thereof, once a day from day 1 to day 30, optionally followed by one or more
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NA 9.7 7.8 0.076 0.095 HCC1569 HER2- >1 0.042 0.082 NA -1.6 7.5 Table
9 Key: HER2: HER2+ = HER2 positive, log2 ratios of HER2 DNA copy nunber >
0. 65; HER2O 2011HBBRBONnegati ve, | 0g2 ratios of HER2 DNA cop¢Tmsniiesed99. 65.

*]1 C50: the concentration of Conpound A in the presence of equal nolar
Compound B that reduces cell growth by 50% Cl; Conbination Index; NA = not
appl i cabl e; EOHSA: Excess over Hi ghest Single Agent nmeasured as a

per cent agEePeRithpiclesi and pefjnginaly isdgritp de human from about 0.09madP 4P dos age

form for agrafnl S4iRGdro9v-f- GﬁéTWIB@I)%ﬁﬂ (Mpyﬁ&f&ur@ﬁ)ﬁﬁ@lmhollnwgml on is produced
by filing a standard two piece elatin capsule with the ingredients in

t he pr opoPYri'ddﬁVé}b%%ﬁNﬁS‘l”f?”?&‘EﬂeeoT a pB@]”IﬁﬁeUHin’BY 8CqePtauigRa RSV SIVOUNT S
N-{3[ 3- cyﬂwle@epﬁﬂmhld 1 (241300 btichal PRAAGRENY) d@dTHMNAbrebreBedt |
dimethyl-2,4,7-tri o%;) 3, 4fy6 7- ll?tret ;da}ﬁga:ﬁc}ropyr}lL do[ 4, 3- oPedti cycles.

d] pyri m di n- 1(2H) yl ] phenyl | acet am de di net hyl sul foxi de (the dinethyl
sul f oxi de sol vate of Corrpound A

2,4-difluoro- N-{Zg é - 544- E%/Wldazi mhy
qui nol i ny'$- 3- HyPetaPHOl I"??é'ﬁ éﬁ'é“seul'”f%ﬁ e rfB%ﬁ‘iﬁHW@)’ RERRTITES 50 ng

;al c25I n’gaMaWbﬂiérlrigrfb ﬁieemrrgéreemtaséatrmb & 2myg @&\D{ﬁ—lh&:y@bﬁﬂgﬁl—@;{f@? t

n ora sa or adm ni ster 0 S 0 e presen

i nventi on g?frtp@ay'@if”'f’iﬂr%&'raetb?'%n‘gér%OM“ r7et(,eér ﬂoy@gph qhn capsul e

with the U]’pgfmdjlrem(QH)Jyl}pﬁdh@I}@feﬁmﬁlﬁéi&@pfﬁﬂﬂﬂﬂedtlﬂalgaéﬂc@ptbble daelopw. Table 11

INGREDIENT% }% L clopro é‘-’y[{]dlad ro-4-i ) am no]j - 6, 8-

di met hy1- 80'4atol ‘2fx8 % 4 dgY FOMetayahip @ ° owed yoneor ore

d] pyrim drerbeé(m%j'&yclés] B pariddamey acﬂmmtaltaﬂmwmmrdr%bd@t o5 hey tdiseg hy |

sul foxi deo?é) \{jaf uoro- - g?ng%y%xy)eg- - I:”‘]yrljdtaglnyl) 81qU|n|vPr£|1/n]e§I um Stearate
pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt or solvate

thereof, from day 1 to day 30, optionally followed by one or more repeating cycles.

14. A method of treating cancer in a human in need thereof which comprises
administering to the human from about 0.05 to 10 mg of 2,4-difluoro-N-{2-
(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a
pharmaceutically acceptable salt or solvate thereof, once or twice a day from day 1 to
day 30, optionally followed by one or more repeating cycles; and periodically
administer to the human from about 0.125 to 10 mg of N-{3-[3-cyclopropyl-5-[(2-
fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d]pyrimidin-1(2H)-ylJphenyl}acetamide, or a pharmaceutically acceptable salt or
solvate thereof, from day 1 to day 30, optionally followed by one or more repeating

cycles.

15. A method of treating cancer in a human in need thereof which comprises
administering to the human from about 0.5 to 5 mg of 2,4-difluoro-N-{2-(methyloxy)-
5-[4-(4-pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide, or a
pharmaceutically acceptable salt or solvate thereof, once or twice a day from day 1 to

day 30, optionally followed by one or more repeating cycles; and periodically
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AMOUNTS 5ng 55 ng 16 ng 4 ng Exanple 3 - Capsul e Conposition

An oral dosage formfor adm nistering one of the conpounds of the present
i nvent i orwD=0pressiseed by filing a standard two pi ece hapPdTgsb@biossemnpsul e
with the ingredients in the proportions shown in Table Il11, below Table
1] | NGREDI ENTS 2, 4-di fl uor o- N-{2- (et hyl oxy) - 544 (4-pyridazinyl)-6-
gui nol i nyl]-3-pyridi nyI | benzenesul f onam de nEo B) Mann itol Talc
Vagnesi unPaniiatette theAttmmrieon Gheubwip 481%f M} 3@5&%@3/'45 -[(2-fyprost-

Conposi ti Q)'E!ophenyl)amlno] 6,8-diméh§1-3 UL SR 3m637-¢1§fa‘}‘1§(§r@}])j/ﬁdw sidwihe® and the
corrpounds of the i nvented conbination, as shown jn e |V below, are

mi xed and!gHaniPharebassianie; ?fr%@??r"’t“%‘ﬁg'c@'w&ﬁ?emapﬁ S&”P@@Q'@@Pé‘?‘?rﬁo‘%ol ution.

The wet gframul=9s t@rd@ysor@mﬂauyﬂndv%abmﬁ@&m@heééwn?bw@@ talc and
stearic acid, then screened and conpressed into a tab Table IV

| NGREDI ENTSAMOUNTS

N-{ 3[ 3-cycl opropyl-5-[(2-fl uoro-4- iodophenyl)am no] 6, 8-5ng
dlrrethy1247tr|oxo t et rahydropyr (L

d] pyri m dif%- 1( 215etheq afh%@imﬁa%re@amhaé'ra? ey é’uﬂZf(matfw@Xyiﬁé“m met hyl

sul f oxi depp@lavim §-6qun@l Pepgridhylibenzenesulfonamide is admlnlstered once every
2,4-diflu roN— -iéme hfg&%544(4 rldaZImé’Y)%

qui nol i nyF1+-4YEyeRt f‘ﬁ'iYI QR ¢ SRRireReAIED ‘i?nd B) M crocrystal line
cel | ul ose60ng sucrosebng starchlOng tal c5ng stearic aci d2ng Exanple 5 -
Tabl et Conposition The sucrose, mcrocrystalline cellul ose
and one of the conpounds of the invented conbination, as shown in Table V

bel ow, ar ¢7 m X Atn@&ned grmui H &cth 3, whihein RUQIRICk-BNS- (a’fwwroxw 54M-24-10% gel ati n

sol uti on. ran eened, dri the starch, talc
oot o PR o T & B sp ieBide s T e GlRe eI v

| NGREDI Ehﬁswwﬁo%lwb%\mmmyﬂoréféée%ﬂﬁ@ cyn- 4- i odophenyl ) ani no] - 6,
8-5ny dinethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4, 3-
d] pyri mdin-1(2H) -yl ] phenyl | acet am de di met hyl sul foxi de (the dinethyl
sul f oxi de180l vAtreethdd @omﬁumOrAq)s Whererc 2 ysdifaloré-ne2qeletifaxg p8Pu-sucr ose4ny
starch2ng talcl stearic g (9 ‘:‘1

pyridazinyl)-6- qumollnyl] pyridiny f{)%nzenesulfonamlde is administered, once every

8-15 days, optionally followed by one or more repeating cycles.

19. A method of claim 14 or 15, wherein N-{3-[3-cyclopropyl-5-[(2-fluoro-4-
iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-
1(2H)-yllphenyl}acetamide dimethyl sulfoxide is administered, once every 2-4 days,

optionally followed by one or more repeating cycles.

20. A method of claim 14 or 15, wherein N-{3-[3-cyclopropyl-5-[(2-fluoro-4-
iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-
1(2H)-yllphenyl}acetamide dimethyl sulfoxide is administered once every 5-7 days,

optionally followed by one or more repeating cycles.

21. A method of claim 14 or 15, wherein N-{3-[3-cyclopropyl-5-[(2-fluoro-4-
iodophenyl)amino]-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-
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Exanple 6 - Tabl et Conposition The sucrose, mcrocrystalline
cel l ul ose and one of the conpounds of the invented conbination, as shown in
Tabl e VI Wwel201/03838¢ mi xed and granul ated in the proportiPcmasgdions4st h a
10% gel atin solution. The wet granules are screened, dried, mxed with the
starch, talc and stearic acid, then screened and conpressed into a tablet.
Tabl e VI | NGREDI ENTSAMOUNTS o .

2, 4- di f | udrbbnvlpenyheeaigmidgymeia-suioxide isedpinigieredsnce@yery 8-15 days,

qui nol i ny bbtickamyfdileliay by brnaensauLpesmgicfaes.Compound B) "M crocrystal line
cel | ul ose60ng sucrosebng starchl Ong tal c5ng stearic aci d2ny

Wiile the preferred enbodi nents of the invention are illustrated by the

above, it2ps tA h&ehodEEIcPdiRQED diyadnet dTRIdiMY R ORhésin2id tdndkt B&olod, t he
preci se instructions herein disclosed and that the right to al

modi f i cat [U9HsIVEDMPRETERIT B bieeFt&aBeBpe of the following clains is reserved.

CLAIMS W claim 1. A conbination conprising: (i) a first conpound of

Structure (1): or a pharmaceutically acceptable salt or solvate thereof;

and (ii) a second compound which is represented by Structure (Il) or a

phar maceupgcal hymatae®ptcdifg &rdrly drikedteRiims 12 and\ 18 OnhdrBiatdaficamesnkdi ng to

claim1l mherein,th% congound of Structure (I) is the hydrate. 3. A

conbi nat i BANGEERS 80'9y Ot NG CANGEI-1 wherei n the compound of Structure (1) is a

sol vate selected fromthe group consisting of: acetic acid, ethanol,

ni t romet hane, chl orobenzene, 1-pentanol, isopropyl alcohol, ethylene

gl ycol, 3-nethyl-2-butanol and di net hyl sul foxide. WD

2011/ 03838HPCTAURAAIDaERARP to dhy dheCaTiERiimat 8 and a6 cwtidteinGatdcapkal i1 1 wher ei n

t he conpound of Structure (1) is the dinethyl sulfoxide solvate. 5. A

conbinatigﬁwﬁﬁ?ﬂfﬁhprising a conbi nation according to any one of clains 1-

4 together with a pharmaceutically acceptable carrier or carriers. 6. A

conbi nati on according to any one of clains 1 to 4 where the anount of the

conmpound of Structure (1) or a solvate thereof is an anpbunt selected from

0. 125ng t 25.10mg métdod Becoadmg i claim 23)evheasim eait dander & & KRAS Autahl.) is an

anmount selected fromO0.05 ng to 10ng. 7. A nethod of treating cancer in a

human i n need thereof which conprises adm nistering a therapeutically

ef f ecti ve2anouAtmathodacsrdihg altin® D2,0fhdkeif 34B-breast cancer is an ER negative

cycl opropyl-5-[(2-fluoro-4-iodophenyl)am no] -6, 8-di nethyl-2,4,7-trioxo-3, 4,
7- tetréﬁ?ﬁ?%%V??do[4,3-d]pyrinidin-l(ZFD-yI]phenyIIacetanide, or a

pharmaceutically acceptable salt or solvate thereof and

2, 4-di fl uoro-N-{2- (et hyl oxy) - 544- ( 4-

pyridazi nyl) - 6- qui nol i nyl] - 3- pyri di nyl | benzenesul f onam de, or a

phar maceupy cal Ayneétboe pt @dihne2s alhlerain s&id lbvezisecdriver Bef hashblike dreadn i n need

t hereof, wherein the conbination is admnistered within a specified period,

and wher efH"€he conmbination is adninistered for a duration of tine. 8. A

met hod according to claim7 wherein the amount of N-{343-cycl opropyl-5-

[ (2-fl uoro-4-iodophenyl)am no]-6, 8-dinmethyl-2,4,7-trioxo-3,4,6,7-tetrahydro

pyrido[ 4, 3- d] pyrimdin-1(2H)-yl]phenyl | acetam de, or a pharnaceutically

accept abl e8sal A mathsdbivaiim 2 evheadin ssid bedasttadef isatripleowyatvebcamget 0 about 4

ng and the anmount of 2,4- difl

uor o- N-{2- (et hyl oxy) - 544- (4- pyri dazinyl)-6-q ui nol inyl]-3-

pyri di nyl | benzenesul f onam de, or a pharmaceutically acceptable salt or

sol vate thegreof,, | el ect from.aboyt 0.5. to about 5 ng. WO

2011/ 03838grcrr s BebFinhss: BB R ket 2 Beb G ¥ o ciaim 7 wherein ¢ he
anmount of N-{343-cycl opropyl- 5-

[ (2-fl uoro-4-iodophenyl)am no] -6, 8-dinethyl-2,4,7-trioxo-3,4,6,7-tetrahydro
pyrido[ 4, 3- d] pyrimdin-1(2H)-yl]phenyl | acetam de, or a pharnmaceutically
accept abl 80sal A nethedbivasien 2h evheddin said sehest isephricraatic @boeer. 0. 125 ng t o about
3 ng and the anount of

2, 4-di fl uoro-N-{2-(net hyl oxy) -544-(4-pyridazi nyl)-6-quinolinyl]-3-

pyri di nyl | benzenesul f onam de, or a pharmaceutically acceptable salt or
solvate thereof is selected fromabout 0.05 ng to about 3 ng. 10. A nethod
according to claim7 wherein N {343-cygcl opropyl-5-[(2-fluoro-4-

i odophenyl )am no] -6, 8-di methyl -2, 4, 7-tri oxo-3, 4,6, 7-tetrahydropyrido[ 4, 3-d]
pyrimdi nl(2H)-yl] phenyl | acetam de, or a pharmaceutically acceptable salt
or solvate thereof, and the anmount of

2,4-di fluoro-N-{2-(nethyl oxy)-544-(4-pyridazi nyl)-6-quinolinyl]-3-

pyri di nyl | benzenesul f onam de, or a pharmaceutically acceptable salt or
solvate thereof, are adm nistered within 12 hours of each other each day
for a period of at |east 7 consecutive days, optionally foll owed by one or
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14. A nmethod of treating cancer in a human in need thereof which conprises
adm nistering to the human from about 0.05 to 10 ng of 2,4-difluoro-N{2-
(et hyl oxwP-26114038380 pyr i dazi nyl) - 6- qui nol i nyl] - 3- pyri di npCrhsamenssas f onam d
e, or a pharnaceutically acceptable salt or solvate thereof, once or twce
a day fromday 1 to day 30, optionally foll owed by one or nore repeating
cycles; and periodically adm nister to the human from about 0.125 to 10 ng
of N-{ 34333:'ycl ﬁrgp%tbgq_ofg)ql@(@% wherein said cancer is HER2 negative, ER negative

f I uor o- 4- he@PRrRIRMlIVEEENE]. - 6, 8-di met hyl -2, 4, 7-tri oxo-3, 4, 6, 7-t et rahydr opyri
do[ 4, 3- d] pyrimdin-1(2H)-yl]phenyl | acetam de, or a pharnmaceutically
acceptabl e salt or solvate thereof, fromday 1 to day 30, optionally

foll owed by one or nore repeating cycles. 15. A nmethod of treating cancer
in a human_in need thereof which conprises adm nistering to the human from
about 0.55¢0 5AMReBed of daiy 49, M‘(S‘PE%'W?Q-“(WHW%&?)N-RAS mutant.

544- (4-pyridazinyl)-6-qui nolinyl]-3-pyridinyllbenzenesul fonam de, or a
pharmaceutically acceptable salt or solvate thereof, once or twice a day
fromday 1 to day 30, optionally foll owed by one or nore repeating cycles;
and peri ogdgcal hynetBedbidISitrez2, ivbetdi® said dBncdr IPaHERPWosBivs bfcaisticdiige0f

N-{ 343-cycl opropyl-5-[ (2-fl uoro-4- iodophenyl)am no]-6,8-d
imethyl-2,4,7-trioxo-3,4,6,7-tetrahyd ropyrido[4, 3-d]pyrimd

inl(2H) -yl ] phenyl | acetam de, or a pharmaceutically acceptable salt or
solvate thereof, fromday, k1 to day 30, optional foll d one _or nore

" opeat | ng oyl Aunetha bt tprona s b #hrel RS

2, 4- gi fl uRQ@IU%JO{@MGFF&M?@MW}]—@%%|_(néth|yl-%4,7-trioxo-3,4%6,7-tet(ahydr_opyridé)[4,3-_ |
pyri dazin - 6- qui i -3-pyridin enzenes qnamni [ m ni st er ed,
bhce ever bty P oRibula i Gp Mannby one e e ef Fugll ng cyol s,
17. A et babxpfe sohvaten 12 or 13, wherein

2, 4-di fl uoro- N-{2- (et hyl oxy) -544-(4-

pyridazi nyl)-6-qui nol i nyl]-3-pyridinyll benzenesul fonam de is adm ni stered,
once every 5-7 days, optionally followed by one or nore repeating cycles.
18. A method of claim 12 or 13, wherein

2, 4-di fl uoro- N-{2- (et hyl oxy) -544-(4-

pyri dazi nyl)-6-qui nol i nyl]-3-pyridinyll benzenesul fonam de is adm ni stered,
once every 8-15 days, optionally followed by one or nore repeating cycles.
19. A nethod of claim 14 or 15, wherein N {343-cycl opropyl-5-[(2-fluoro-4-
i odophenyl )am no] -6, 8-di methyl -2, 4, 7-tri oxo-3, 4,6, 7-tetrahydropyri do[ 4, 3-d]
pyrim di n1(2H) -yl ] phenyl | acet am de di nethyl sul foxide is adm nistered, once
every 2-4 days, optionally followed by one or nore repeating cycles. 20. A
met hod of claim 14 or 15, wherein N {343-cycl opropyl-5-[(2-fluoro-4-

i odophenyl )am no] -6, 8-di methyl -2, 4, 7-tri oxo-3, 4,6, 7-tetrahydropyri do[ 4, 3-d]
pyrim di n1(2H) -yl ] phenyl | acet am de di nethyl sul foxide is adm nistered once
every 5-7 days, optionally followed by one or nore repeating cycles. 21. A
met hod of claim 14 or 15, wherein N {343-cycl opropyl-5-[(2-fluoro-4-

i odophenyl ) am no] -6, 8-di methyl -2, 4, 7-tri oxo-3, 4,6, 7-tetrahydropyri do[ 4, 3-d]
pyrimdin- 1(2H)-yl]phenyl | acetam de di met hyl sulfoxide is adm nistered
once every 8-15 days, optionally followed by one or nore repeating cycles.
22. A nmethod according to any one of clains 12-21, wherein said cancer is
colon, lung, liver, pancreatic or breast cancer. 23. A nethod according to
any one of clainms 12 and 14, wherein said cancer is pancreatic, colon or

| ung cancer. 24. A nethod according to any one of clains 13 and 15,
wherein said cancer is breast cancer. 25. A nethod according to claim 23,
wherein said cancer is a KRAS nutant. 26. A method according claim 22,
wherein said breast cancer is an ER negative breast cancer. 27. A method
of claim 22, wherein said breast cancer is a basal-like breast cancer. 28.
A nmethod of claim 22, wherein said breast cancer is a triple negative
cancer. 29. A nethod of claim 22, wherein said cancer is |iver cancer.

30. A nethod of claim 22, wherein said cancer is pancreatic cancer. WO
2011/ 038380PCT/ US2010/ 050495 31. A nethod of claim 24, wherein said cancer
is HER2 negative, ER negative and PR pggative cancer. 32. A nethod of
claim?29, wherein said liver cancer is a NRAS nutant. 33. A nethod of
claim 22, wherein said cancer is a HER2 positive breast cancer. 34. A

met hod according to any one of clains 7-15, wherein N-{343-cycl opropyl-5-

[ (2-fluoro-4-iodophenyl)am no]-6, 8-di nethyl-2,4,7-trioxo-3,4, 6,
7-tetrahydropyrido[4, 3- d]pyrimdin-1(2H)-yl]phenyllacetam de is

adm nistered in the formof dinethyl sulfoxide solvate.



