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It would be useful to provide a novel, nono or conbination therapy which
provi des nore 20effective and/ or enhanced treatnent of an individual

suf f eri ngwonheligfsbsdgt s of cancer. SUMVARY OF THE | NVENTI GNT/USe@omantzei nent
of this invention provides a conbination corrpri sing: 25 (i) a conpound of
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cancdp i nadallctlon to which it leads makes mutated BRAF an extremely attractive target.

The phosphoinositide 3-kinase (PI3K) pathway is among the most commonly

activated pathways in human cancer. The function and importance of this pathway in

15  tumorigenesis and tumor progression is well established (Samuels & Ericson. Curr. Opp
in Oncology, 2006. 18: 77-82). PI3K-AKT signaling appears to be a pivotal modulator of
cell survival, proliferation and metabolism. This includes the activation of mammalian
target of rapamycin (mMTOR), a PI3K protein family member and direct regulator of cell
growth and translation. Thus, the deregulation of PISK/AKT/mTOR signaling in tumors

20  contributes to a cellular phenotype that demonstrates numerous hallmarks of
malignancies, which includes unlimited reproductive potential and the evasion of
apoptosis (Hanahan & Weinberg, Cell. 2000. 100:57-70).

The PI3K family consists of 15 proteins that share sequence homology,

25  particularly within their kinase domains; however; they have distinct substrate specificities
and modes of regulation (Vivanco & Sawyers. Nat. Rev. Cancer, 2002.2:489-501). Class
| PI3-kinases phosphorylate inositol-containing lipids, known as phosphatidylinositols
(PtdIns) at the 3 position. The primary substrate of Class | family members, PtdIns-4, 5-
P2 (PIP2) is converted to PtdIins-3, 4, 5-P3 (PIP3) by these kinases. PIP3 is a critical

30  second messenger which recruits proteins that contain pleckstrin homology domains to
the cell membrane where they are activated. The most studied of these proteins is AKT
which promotes cell survival, growth, and proliferation. Upon activation, AKT moves to
the cytoplasm and nucleus where it phosphorylates numerous substrates, including
mTOR (TORCH1). In addition to AKT, PI3K activates other pathways that are implicated in

35 carcinogenesis such as PDK1, CDC42 and RAC1 (Samuels & Ericson. Curr. Opp in
Oncology, 2006. 18: 77-82).
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15 human in need thereof which conprises the in vivo adm nistration of a
therapeutically effective amount of a conbination of Conpound A, or a
phar macewoDcallosesacept abl e salt or sol vate thereof, an#CCarspaws22®? or a
pharmaceutically acceptable salt thereof, to such human, wherein the
conmbination is adm nistered within a specified period, and 20wherein the
conbination is adm nistered for a duration of tine. One enbodi nent
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It would be useful to provide a novel, mono or combination therapy which provides more
20  effective and/or enhanced treatment of an individual suffering the effects of cancer.

SUMMARY OF THE INVENTION

One embodiment of this invention provides a combination comprising:
25

(i) a compound of Structure (1):

(1)
N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
30 difluorobenzenesulfonamide, (hereinafter Compound A)

or a pharmaceutically acceptable salt thereof; and
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hereby i ncorporated by reference, Conpound A is the conmpound of Exanple 58.
Conmpound A can be prepared as described in International Application No.
PCT/ US2008004268&3945Sui t abl y, Conmpound A is in the formPo/U$2010/052242

met hanesul fonate salt. This salt formcan be prepared by one of skill in
the art fromthe description in International Application No.

PCT/ U52009/ 042682, having an International filing date of May 4, 2009.
Conpound (B) hsoshbsghdsEstrende gl)ai med, al ong with pharmaceutical ly acceptable
salts thereof, as being useful as ap inhibitor of PI3K activity,
particularly in treatment of 10 canger, in International Application No.
PCT/ U52008/ 063819, having an Inter onaI filing date of May 16, 2008;

I nternational Publication Nunmber 08/ 1444463 and an I nternational
Publ i cati on date of Novenber 27, 2 fhe entire disclosure of which is
hereby incorporated by reference,-Coapound B is the conpound of exanple
345. Conpound B can be prepared as -escrlbeo/fhwlnternatlonal Application
No. 15PCT/ U52008/063819. Suitably, 5 in the formof free base.
The adm ni stration of a therapeusl s
conbi nati ons of the invention are 3 x oys,over the individual

| provide one or nore of

!. ¥
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conpound: i) a greater antlcancer effedl) than the nost active single agent,
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acetic aaudh h8matably the solvent used is a pharnaceutlcally accept abl e

sol vent. Exanpl es of suitable pharmaceutically acceptable solvents include,

without limtation, water, dinmethyl sulfoxide, ethanol and acetic acid.
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art. When re errln a d03|ng pro 0CO day , "per
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condltlon ?g) to alleviate one or nore of the synptons, effects or side
effects associ at ed Whengin dempeonds Aiapd Foaretadeninisterad seqeeetisfly. or (4) to slow
t he progression of the condition or 20 one or nore of the biological

mani f estati ons of the condition. Prophylactic therapy is also contenpl ated
thereby. The skilled artisan wll appreciate that "prevention” is not an
absolute term In nedicine, "prevention" is understood to refer to the
prophyl actic adm nistration of a drug _tp. substantially dimnish the

| i kel i hood or severity of a condition or biological manifestation thereof,
or to delay the onset of such condition or biological 25 manifestation
thereof. Prophylactic therapy is appropriate, for exanple, when a subject
is considered at high risk for devel opi ng cancer, such as when a subj ect
has a strong fam |y history of cancer or when a subject has been exposed to
a carcinogen. As used hereln the term"effective anount” nmeans that anDunt

~~ 1 o __l oy 2 1. I T 1 I L ' [T I |



5anywhere froma few days to several nonths By the term

"conbi nati on" and derivatives thereof, as used herein is neant either

si mul t anew00udEbsM St rati on or any manner of separate sequarstéialos2242

adm nistration of a therapeutlcally effective anount of Conpound A, or a
pharmaceutically acceppf_ IQRF Compound B or a
pharmaceutical |y accept® ' s 1 f the

adm nistration is not S|nultaneous t he conpounds are admnistered in a

| t Furt.h i it f th
Commeunde: ar e Hsrridert Speffioh A4l goawiﬁ%%%ﬁgrt?%rekﬁ'bﬂ.aa.ﬁppﬁ‘sra@g%ﬁ%tmiﬁ .
be adm ni&titablgdtheapetbad relateado triethoas lvé treatmpeantdr bythebm-adhinistratier efdv-

orall i I th.c red grally. 1 By the
Cer m Soondie i pirigr LA e E R SR R Huedharur e

conposi t |oﬂ)ﬂUombememﬂlf<bnamdet f(@brr@b&ndm‘e,dont o phadmacestiedlly Gonpptabled #alt or a
phar maceut 0 va , and mpound B, or a
har maced e /2L H5 Bl hlofle S tE kel WRRY el MonEe Th GReeBle Wnen
bot h 20 dwmmnmndelare adm ni stered sinmultaneously, the conbination kit can
contain Conpound A, or a pharmaceutically acceptable salt or solvate

t hereof, and Conpound B, or a pharnaceutically acceptabl e salt thereof, in
a single pharnaceutical conpositihQr suchHgsca,tablet, or in separate

phar maceuti cal conpositions. tife conpo Geaare not adm ni stered

si mul t aneously, the conbination i tSwiff | Mot ai n Conpound A, or a 25

phar maceutical |y acceptabl e sal tF diN : hereof, and Conpound B, or a
pharmaceutically acceptable salt the i 'n separate phar maceuti ca
conpositions. The conbination kit can Co -r| e Conmpound A, or a
pharﬁgceutically acceptabl e salt or solva‘thhp eof , and Conpound B, or a
phar mdceutical ly acceptable salt thereof, in separate pharnaceutlcal
conpositions in a single package or in(l$eparate pharnmaceuti cal
30conpositions in separate packages. In one aspect there is provided a
conbi nation kit conprising the conmponents: Conpound A, or a

phar macewtndcal | y accept abl 2 4sdiflutorenN-Zamedtivioxy r8+{4e64-pyridaziagl-6equitalioyl]-% t h a

phar maceut |. e ier n r

har mmoeub GaV8pr2GIERIaRBog o foundas) o2 aeiesmpgr IR epeeni8 st
35phdbnmadberent; alhich caopephalsl repreaemtee by thaGoRkiMidg 6¥E8Y4PCT/ US2010/ 052242

I n one enbodi nent of the invention {he conbination kit conprises the
fol |l owi ng conponents: Conpound A, of a pharnmaceutically acceptable salt or
solvate thereof, in association wgtfhya pharmaceutically acceptable carrier;
and 5Conpound B, or a pharmaceuti cal Ly acceptable salt thereof, in

associ ation with a pharnmaceuticallyyacCeptable carrier, wherein the
conponents are provided in a form=wwch is sumtable for sequenti al ,
separate and/ or simnultaneous adm nigtration. A nNone enbodi ment the

conbi nation kit conprises: 10a firsty_contai gonpri sing Conpound A, or a
phar maceutical |y acceptabl e sakto-‘/sq vate tHereof, in association with a
pharmaceutical ly acceptable carrien,_ahd_a~seeqnd cont ai ner conpri si ng
Compound B, or a pharmaceutically accept g| sal{t thereof, in association
with a pharnaceutlcally acceptabl e carri et ¥"a contai ner nmeans for
containing said first and second contai ners. 15The "conbi nation kit" can
al so be provided by instruction, such 88 dosage and administration

i nstructions. Such dosage and adm nistration instructions can be of the
kind that is provided to a doctor, for exanple by a drug product |abel, or
they can be of the kind that is provided by a doctor, such as instructions

to agpatient. dfhSsmdoA h@lavyb@eediehu rteﬂlmea NalBhd mﬁ'tﬁ?bH"é@mQéélFtu@&le' Scdprpld bed

herein, the regi nen of onpounds adm ni stered does not have to comrence
with the sltatherent. gs éapaéﬁ@fuhaa ap dnfHPikeA 08 BriRehadting, @adicelerly frelieaent ot i s

only requizhest, tihahtefrR@omd lic&fonC RBS PEII Y20 94682, M\é\hr?1 aRoMkerestizRgUNdS

are administered and the ogtlonal nunber of consecutive ys in which only

one of tHENGSRFoRBNEY borifftntiéemationghHblicatiew dunier tHe 00dT 488t a8y
protocol |ntefribiali Pablicheora BNt QO CROAB7GY Ak NeritrE dRsbiosBRC Bf viichS ATe

poi nt 25during the course of treatnent. As used herein the term
"Conmpound A2" means ---Conpound A, or _g pharnmaceutically acceptable salt or
sol vate thereof-. As used herein the term "Conpound B2" neans

---Compound B, or a 30pharmaceutically acceptable salt thereof-.
Suitably the conbinations of this invention are admnistered within a
"specified period'. WD 2011/046894PCT/ US2010/ 052242



By the term"specified period" and derivatives thereof, as used herein is
nmeant the interval of tine between the adm nistration of one of Conpound A2
and ConmpowoadoB24esyd t he ot her of Conpound A2 and ConpoumRdTRB201060528%

ot herwi se defined, the speci fied period can include si mul t aneous

adm ni stration. ound th nventi on are m ni st

once. . ddPrite neBREr PR EF PRCe ERPEOLES hlt rbe: FEPRAATorT ESRBBENGEA2 and
Conpound @dnshwnidng acai nigd eprdpyredWasn deseribed hot hwt@ﬂammandstpmfcaﬂdne No.
inventio 1Al red nore than once a day, the specified period is
cal cul at }ﬁ@g?@&%ﬁhﬁ@ first admnistration of each conpound on a specific
day. Al adm nistrations of a corrpound of the invention that are subsequent

to the first i speci fi.c._da t 10consi dere cal cul.ating
the sgeci frc parphS. BotRBiAd e loimnia, HREBREHIRREE A aHf sPL LG
W t hi n a caspecprepadd hgranedt skitldn Maraﬂmnrthstdes@qbtlsm nullnteammwmal A{pplmhm;n are

bot h ad i1 hj 24 - hi , th

S R L et R

adm ni st ered V@drhpoundb®ud dis2lobedifaad ca:llaneedhalongmnth ptiarrmtat:etmcaltyseqcebtaele
fied d || be about 12 h th

S ni st Pl tgreeh B BedG R e o PBBIG ok ARV, Bieibly i BdlmBfor

specilbi ectapeer dd Intietriatibreal adymplitatich NouPQT/LsSQ(I(BVﬂQ%ﬂ helyawnd lanblotdmndtimnal

et ol e e P8 ookt it o] pEBRGSH Riper W 2lod1 #4287 pd o

adm ni st dntechalpbdli Puldibation @athmﬁrl‘ﬁovefnbea@lﬂ 2(»083ttherent|re| dISt|b$LHeCQiSId’]ICH e

S i st HeBeY Tipiordipd Ty Btbbn e "EhBou el e Db 'of JaMhofth 345
speci fi echnepoumld W | tarbebaabprepai@dhcasr sﬂ;essmbetdabmylrttdzmytmal | Applichtidoe No.
adm ut 7 hours of each other - in this case, the
spec:l ie %@Pygé&ﬁ??ﬂge about 7 hours; suitably they will both be
adm _n| ster ed v&tlﬂabl_ry abopourgl &wnshe)torma)éﬁeeba@ - in this case, the
speci fi ed pe”ﬁ}% rﬁihigt?st{o% f%btRé;'Fapé I&%h\}%ﬁecﬁgé%%hé{ &r*tr?é’cé%ﬂ) ltat%?t%%fﬁt%
adm ni stered w t'hin abou hour's o each othér - In this case he
speci f i ednysatiomdcarei ddvab&gabesitovBr Hioririsgividualt edzrhtyorteInE)comdoUndimtJm that the
admnlste bout. .4 ur e ther .- .

Speci 1 e oAb R B2 R (BoreCBP I Bfuriq ilpldlb SB3fres dFhen
adm n0st exospavgd o rihealditid Bl hastimisistwétioma oh aothieeapeuti¢ally t dffestivnsaounhef a

specifie 1 i st ered
30 wi ¢ hi RARSne S pou B8 F3Ubard hitecer kit ing ke Pl SHEACIRRAR BT oo
will be alyoergistcolighly synargiblioy antrepcen adtivityot fif) lredesimg pictocr duht wirotides about
1 hour of e

hour . e@@%@%eérrﬁl%%ncer aratl\;gn@m I2et§jrEC q%ﬁeoﬁg@(ﬁrbﬁgnd %guénde&nqouﬁ% 2 |n
| ess thareftebbutoﬂhas ) @0t ipsreaparin thes tlmam@erwaddw mudrt am)eguandaﬁmlrstheatl on.
WO 2011/ Q4089406 when the conbi nation of

t he %ﬁve(rﬁ%l on gﬂ% m ni stbg)rﬁﬁéﬂﬁe Comenenggw]?gdyperl od", the corrpounds w | |
be co-adm ni stered for a "duration of tine" By the term"duration
of time" and i -Ha%ﬁrﬂ r

conmpounds of ?ﬁ{ee (lyd?lﬁ\}ié)\r(ljﬁ?%hhg]r 39%? rtTllgﬁll ster erﬂ%f%drlﬁéén% | ca?é%gﬁéﬂg(g?)g 5
consecut ispmpikxyes. vareljastiiichipmetpeiormeddy pesolutri(in disrinvestianaCoawound A or a

Sui t abl y, a od for
at 1 oast SShahefebPERPLEombbira Bor2lEhOhSIEnTma Lol E® SRRSO REMY 1o
day; 38ui traopase efuthenipvetianhenay onetsieterfere Metattﬂﬁenblolos@alha@tmtwﬁntbs sdlute. be
adm ni st in
this casg}é){%ﬁjrﬁ)\ﬂ4 d{).fr%htn?(%% o enlisngc@m% &g Jré’ Felrglst(t?&? Jv’iatéro Sui ta Iy, Q{Iﬂg“ ng
the cour swlifexide.rethensirand pogtl @@ﬁtpoﬁhléﬁé)lmthel spienfdwsasi it ar Rirnpcditigally
specifie i ﬁ‘tEJ( f C@{ MEcA %Sy ad i G f

durati ondao? % ?grrg SIIC\)AR,F%P be egg%&fé%% dr gc%ﬁ%ﬁllyy?écgﬁfﬁ%r?s X %cgﬁrugg to
treat rrenththl@ét kmitdiepoualies drmethyltﬁllf%dacﬁthanoa aeqd adetigi adid- nSuitabbelbe fsobv@ntper i od
for afk | qagyswsepsecutive days - in this case, the duration of time will
be at least 7 days; suitably, during the course to treatment, both
conpounds will be adm nistered within a specified period for at |east 14
consecutive days - in this case, the duration of tine will be at |east 14
days; suitably, during the course to treatnment, both conpounds will be

adm nistered within a specified period for at |east 30 20consecutive days -
inthis case, the duration of time will be at |east 30 days.

Suitably, if the conpounds are not adm nistered during a "speci fied

period”, they are adm ni stered sequentially. By the term "sequenti al

adni ni strati on and derivates thereof ~as used here| n |s rreant that one of

~~ A~ o ~ ol e~ ~ - N B -, o



Conpound A2 and Conpound B2 for from2 to 21 consecutive days. Suitably,
one of Compound A2 and Conpound B2 is adm nistered for from2 to 14
consecut iwe 2daywe8910f ol | owed by a drug holiday of from PCrasSeiomdsses?

foll owed by adm nistration of the other of Conpound A2 and Corrpound B2 for

f 2t 14 t d it f Co d. A2 d d B2
g st ar S oAb Sy (AN 262 5?@%%%3%%@ OB G e et e

hol i day atadilypre@rédbylthodaysskif althewed by admi nistration of the other of
Conpound A2 and Conpound B2 for from3 to 7 consecutive days. 15 Suitably,
Compound B2 will be adm nistered first in the sequence, followed by an
optional drug Aled,icdalemiated deesth Isya aditiiod oft treatting ranéer Gsingoa ndmbAaticsuot abl vy,
Compouynd B2 .i s tered for, from3 to 21 consecutive, da fol | omed by
el A e e R e R T
from 3 t ah&tof; oasdoutComspalmys B 20Sai ba@’mace@mappumteﬁables satinthereadfened f or

f 3 1 d id f f 14
days. 1 ol BIRERR ShorueE 2Phahasp My At o BrePhpE Y 3 cghigplhds 6
consecut itheindaytion dairdéalil yrepBopouthdseBaf kil iathd art.stered for from 3 to 21

consecutive d fal l.owed h f from3to Ilowed

by adm ni scr athge P EREoR Ateie Praear s, oy "B e s et ©

Sui t dbl y,a Gowpwitind EteB2alesdaaddaynivbicer lespirfsont Bldrightsaeliende adaryes follbwirigowed

by an opt| ? Lt drug holiday, followed by adm nistration of Conmpound A2 for

14 conseclf'Vé days. Suitably, Conmpound B2 is adm nistered for 14

consecutive days, followed by a drug holiday of from1l to 14 days, foll owed

by adm ni strat f 4.c0

Compound B2 1 SRGHTSA BRI Raf tehieR diPRIES Y RefB i NEah e Roavsy

hol i day dherbpypm IBO@fdrende0 tad aysarticuddn onw&tuhdn tra:dhmmmﬁanai (t)ntooémé]mmteuord A2

for 7 scons e npound
- BsCOnSeaHl nefeshadn of B 204 r%éﬁ%%dbp%-é ?a%?rﬁalnq{egégé fﬁxﬁé B IRl

f r om 3 tdo sziiedanseswltlh ah) omeobrbyonadmnmhssmrthelMogtal&aspadm&aﬂeddsr toror |s

gg;:ecyg: }égpo‘i’mg%ge fo‘?tﬂl&é %BL% °§ %f (5*(2)%0% {3‘1‘1{?{'?85 @Bgc&drpéﬁ’ es?éngé?%%%‘ét 've

adhi i st randitandb) taoaﬂpmatadom o o o syrepatsveffatty/or side effects assoristed

understo t hat r | a

a1y st o B8 csRaBESF kb it fished o BATah AL bRt Bt r BF BRI Ely

al t e2fat eongaxminmyye of tttedn@bglcannlarafedhau«gnsrmuh@laqnmw prreptedictic trerapypisaisodosi ng

or alter o] i @'olnole] und A2

adm ni st g’%%@ﬁ%@%%&t ﬁ@ecgnﬁqdng llsgrﬁ @@c%ﬁ@cﬁa&e E“tht B{éosenf [ nvent| on

wi |l be absaivtsutermselleonedicifie.ofpravantion’l Gmynderstabd ub @@@n’g) theuptogbylgctia he

anount w || I (o) - ; i

arount wmBErABNE pdflg TaRRlty fRihIng BihoGER ket f AEbYaner S

anount wilidlogieal I5anitsstative dhéneon cibloudel@0 e osetbafusuchidmgitios udrt @blloglcalt he

anou Wi

aount i ESeRg BEHER PramaRathelite poagRH:. GOOME A dubic
anount widohsideredeit bigheiskfforatavalopimg ca0cergsuah asoshan @e'ﬂmgqt h@matsarbhg farnitye
amount Wi - t sui tably, the
anount Wdu%to@?@%ﬁ%ﬁbggh%rﬁ g%hglggﬁas}% H%x %egggﬁtca@%{% suitably, the
anmount wi Il be 20sel ected from about 130rrg to about 170ny, suitably, the
amount w || r u b g,

anount w | | EASSE%)&P%@ ci&ﬁgtgﬁ?y%ﬁéﬁgg%ﬁoﬁﬁ? @Pgr&%npouﬁn%to?%lm}%gster ed
as pabt dfnafm@cec;mmjuagamﬁtbai veitt eligitthe giolagiaeher rpe@ls@riesnmeenfabassum pystdse, an
anount s ed. fir a t; %HW%! 0 o] unt of
Corrpound(aék@:'%'slld[r;1j1r rﬁllugﬁlgre b par %Byéﬂhgércgf% IMat i gnéa%égérrg':“ﬁgo% %ﬁ?lﬁgp

25pr esentFurthe@mrrsotha @r@umeameyhg@lye@%e@uva‘ e meansoany, araglmj whigfhmgs 50ny,
60ng, 5 S e

1250y, r%mp%pé%%o 8 @Zeg Qﬁmmg %ﬁﬁgctl\%vggrﬂbs H-(g l‘@gelv%&%ﬂ?h s Aoty rf%glm
175ny, 18@#@V648®@ﬁnerﬂ9b anll@NgntIGZ'OOﬁgmeﬂ@Qh@ﬁ om(vrﬁyasewﬁqdelzzm@e

225mg5 2304, o?é%greagg%e ra 0T dv amdTEnt 8P Teadd8MBsord8P Mhe ko
275mg. 2801y

mcludes Wlthln its scope amounts effective to enhance normal physiological function.
-8 -



30295ng and 300ng. Suitably, the selected anobunt of Conpound A2 is
admnistered from1l to 4 tines a day. Suitably, the sel ected anpbunt of
Conpound W@ 2061/@68%Nni stered twice a day. Suitably, the eerast@dosmunt of
Compound A2 is adm nistered once a day. Suitably, the adm nistration of
Compound A2 wi begi n .as.a.l gadi n Suita t he | oadin ose wll
be. o anount  1POHEST BaisteachTusER: ahuniols dieteet, R msng: PRRRS5: (o
10 ti lr)res ;dregliist adnhmus;errem&trteohtiﬁmtn oats .drsg holidalky. 2 dﬂugﬁ&hd%?ﬂsb&@hﬂﬁeg didores;
sui tably 011/ 046894PCT/ US2010/ 052242 tines; sSuyita .5 tines. .

Sui t abl y, at't%%%t%@“%ége%ﬂmbvgcam’ ﬁtzr%‘f%\érreggre eF‘FrB‘?‘HL{i”tFESU%""&a%FsS,”aEe@i% abl y
from 1 tdreatrdentdntesuptionlisywligroanpatidnd speagidng s uiddidatign(Gpior 2 paayd ostimeabl y
for 2 days ui tabl ffor 3 days oII Wed by a nai ntenance dosing protocol.
5Sui t abl W"ﬁgree{mﬁte‘%fja&%% ?\ra @?n dmi ni stered as part of the

conbi nat| on acﬁgothdltergw tamnttiir&atupn Ear&hdenvatrmttha@oﬂmalslusbe hareiisouedntséthect ed

from about 0 25 t tt sw tab thetam) nt W| ¢ ied from
hbout o dim bRl ndamtiod i iny Pahft sl Wt atimBiior Bh A about
Ing to abberapélﬂrzcgtly sffﬂctlaebhmpumthﬂ Ca)mmmhdw btabeam@oeonmﬂybcmptab@ualt@ﬁg to
about 20 abI ({] armuntj be , sel ect d Ifroma t about
o oo Dlgr héed add GG B ot DB arb Rl AreaREE s TR,

sui tdbly, Pl’efemtaymfuhe amnlrilstrlaeoratsmﬂ sﬂ:ﬁ).rhgned\(scthedldngiownds ae aiinmnlsﬂere{afln a
Conpound iste e conbinati di to the

e aoont i ik rHR, Rhoinh 6 538n Bk, porketiotd AcRS ol BREr P b e rlofniit Bt

50ny. Foradermampte&i, in ttiees@m® dnsageffoGn repg ume ddehpadnd miag therasithivistepal topioéliyt he

conbi natlo c t.h res ti 1 5 ny,
3ny, 4nm, @n@% @F]Q,J Q(gnn%&ngn@af?é)% gg'nln(r)t s?ergqfn%f} % "fla-blxgg)rbgh cﬁﬁg&ﬁ%a%

16nyg, 17rag;i,m|m8teg3d @éiyg, 21ng, 22ny, 23ng, 25ngy, 26ngy, 27ngy, 28ng, 29nmy,
30ng,1535rrg, 40ng, 45ngy, or 50ngy. As used herein, all anmounts specified for
Conpotund A2 and Conpound B2 are 20i ndi cated as the adm ni stered anmount of
free or unsal tBd teendennimsobrabibatibre Gifp @andsgoehedosés meant the Thlmrmetéididalof t he
present i y e d h r t hods, of
cancer tre\rl'}‘?)r&ﬁ&[]1 §P CO%F?O%HBS@ We%'t |su\é%§)55| b%l,%?% Y %Bﬁ]:r%ld'gdenlgh (ﬁhtsaar apy,

t her apeutpheahégeubtdliyctaceeptareustls of $¢tmteotimrwt|m$ Gobmphendpri2senmt a

| nvent | © hnaa %.tié‘éi@‘. 0k SR s%ﬁ HAfedr 2w c&nﬁﬁéc%l thd tinvehtiBh &7 GURR §ob

present the conbi nati ons’as a phar maceut ition or conposi |ons.
Accorfi ngiogpothds ane\mhminieterémﬂtrw&anqnuem tihes:qmmerhanet(mcanabntam@@spmurtdns,

whi ch incu

phar rraceuh%g y%grgggéqﬂg%@gag% ra%qeer (s§9| ;E&g/g%;thneg &0%@80‘?‘5?‘%&[ pr e’sgbta
i nventi orpharreamtldwb(caccemdblabewmera’dien@mmglepb@)namsucabeoramsdbbaw@l asn the
sense of | : t edi n
capable o ?dpbp}%r %gﬁzrgg{? caﬁ% woérrpn]ﬁkaﬁcglng&%p d@lwgﬁ etﬁlé é%)ts][% Y gﬂésﬂg e?é?:t?pl ent
t her eof . ddmigisietrdd sitodtaneobslanbtchepmagaten K)if thlhecqntanenwronouriderﬁe 015 aal so
WO 20%1/ 2 4 rQvi SS r n of a
phar %écegtﬁgﬁﬁégg{rnul gatjc%ﬁé'ia%c%@' %}/ g‘ﬁ\%té‘ H{e‘?%g arfoo Cé@ﬁ %;orr%ound
B2 with mtermacambcailyrﬂmemtabletﬂaltdmregf mcm@raatbIpbarmaxaum%pgmpsa@tlonsmH@t ed
above, 5 inC ML t

pr esent e&%%nﬂsaggg%tts%ﬁ Era%gﬁt F@Bﬁh‘%@ﬁgdcgsalc?ﬁ%lns OI[‘J ydcic @g% toge@ﬁer in
one 5phara®h/@tmtthaf@@f faod n®¢rap<i>tmd B, or a ph@maceniically iasgepthlensdltathessed, imay be
presente ve
har adi onePatt pherRE8lcal ol W AR EEIh ARt Bk AR,
amourd ofcoamosifiens ingepdiathpagkegesiose wi || depend on the condition being 10
treated. the Quhe Gle AHIIsPrbAIALS cANBinblh BESmARIDMhe BfoGRARL L i on of
the patient. re erre un|t osage orrru ['at1ons are tHose contai ni ng a
daily dose or GmpaindeA. qir anphkaspacputicalle aceertablonsalher egdlvatefthaigohcin ve
ingredient. F = [ I | ons may be prepared
by any of theLé{r?t%(lg'éf%]‘étg3la W%Hﬁ%ﬁé?tn%ﬁ%deﬁ%P%%r@r%ﬁd 15Conmpound A2 and
Conmpound B2 meyoniouad i, reir st kheamaggutigally @g@ppt@pﬁ @dtéhq?r@gt én association with a

35 pharmaceutically acceptable carrier.
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Sui tabl e routes include oral, rectal, nasal, topical (including buccal and
subl i ngual ), vaginal, and parenteral (including subcutaneous,

i nt ranuscwbDaniva4pgonavenous, intradermal, intrathecal, amrdTasedonsd2yz |t
will be appreciated that the preferred route may vary with, for exanple,
the condition of the recipient, of the cgonbination and the. cancer. to.be
Lreated. It 2dbianP SPAGTBEMdpeinerier PiacoaaRaionr it pemlieaie AUt er ed
may be adwmpostetsed by the sane or different routes and that Conpound A2
and Conpound may Qe ,conpounded together in har aceut i cal ,
comost 11 oni f SRATHoR: SFha. BHHBREHAGCEDE EEMAE: FOhS ofoNHiE Berepbnl

i nventi on ar e dsacc4tporethes phartnac@iticabnyeeptibie chodaagand or ns such as
capsul.es, tablets, or dnjectable preparations. Salid or.liquid, :

phar miceut i cal CERME R kAP eTUE N ahiopalapls AtdberePh N erRocelpm ih 2

| act ose, cal cipharrsagelutitalydicbedatsie earricerra al ba, sucrose, talc, gelatin,
agar, pectin,. acacia, nagnesium.stearate nd stearic.acid. Liquid carriers
ool ud: syt MEEoReo B SR ATl Pl S SsGRE 1P Selpenmel pparafi
carrier remy/dretohuideesuspadrhioistyatibrr el ease material, such 30 as gl yceryl
nonostearate qr gl éc%\r?yil %ﬁ%e%rm%t " akgne ar vgi_th a wax. The anount of
solid carrier VAFf&Y Epeqy ! ﬁﬂéf’@ B?WP St be from about 25 ng to
aboutl01l g per afrsagataimértcomphising &dmppund Ac ar a ipearmiaseutieadly atdeptqnliepat at | on
will suitably be in the.formaof . .a syrup, eliXit, emnulsi sof t. l atin
capsule, st er iONANEEPALT oMy h dpnalnagulisall eacitdle sRPstiaBE g or
nonaqueous | i qusecond satesnaynconisisingCC @0 pdur@idB 8 6d BGHauS26:40it8y22t2ptable

For instance, foqr adm ni.st. i.on_in .t r.m. of I r sul e,
the active. dr dgcofisdhel Rtk Bhar chDe e Qe RO pabeldbl, Soufl AP

phar maceut i caldoytairer eptaabfe contimingsaid fist asusdroad cevthmed., gl ycerol , water

and the |ike. [s. ar. £ 1 i C oun a

Sui ta1 l e fine @%%8@%@%&18&%98% ? %02[}/ esﬁ%lmggrb& 'E%&Eﬁtﬂﬁr&’t %@%%g?%%geﬂq cal
carrier suohnissaten iestrusitiens aSooln yidsagee and sdministradiza mstractigisasaphbe of the

manni tol ., . i . ser R | Lsin ri n | so
be pr esenk["l.:(J faPls &QY'P 8&; ﬁoogld:é@%% fﬁ'h‘?fgdr@%q%é’g ki %g? fb?%(ﬁ%g |bte P%ﬁﬂ%g (%aﬁmgt?eno@

i ngr edi erthe kine that imerdvided e a dobter. foichiab atstroctonsdy aipatiénide ot her agents
convent | onal T Loty dtydiida iR AR AhE ot d6odiy BEPbed RERIIASLIMA By
guestion, for exanple those sudi'tabl e Tor "oral adm nistration ma>9|nc ude

f | av@di ngoagennds administeredsddendiat diaee ,to tdoemegreat wittatheysteftfad dtdatreerdmnant s  of

t he conbi ] of . the § i - i i i i npound
52 are ddmnAER terhd B GRa:, CRRRLRA My bt RE AR BF oBhedBuRER VG
anount ofdayké wdich miofht emepbuade atesadrhinistare aed dre optionaiunorerwif kbnsepiéved upon
a nunber f; S N i e : i £y

subj ect (%&% '@ng({hs%dl%ghg%irﬁgenc{)@g%ﬁh?rgghﬁ%ﬁln%n ) @ erég\f.g?r}i% ;ﬂ/]dg%nat%he
condi t i ordosingeprot@cdr-e ingfudingethe anmuinaof eempeind admenisterede osturaatrdomespeiatt i on.
Utinmately,. ' ly effective anount will be at the discretion
of t% at(%ﬁgﬂgg}%é%%%@g%ggw 0 The conbi nations of the present

i nvention are Aesised hereirefthe Caey, “Goivippirmyesus maads SYTNGidEhi CAPr@per ti es
according to known procedures. Suitably, the conbinations of the invention
are test élﬂ‘affﬁfﬁceé'ﬂfialgé@y?ptafél@éﬁlﬁ Qgﬁlb‘tﬁeﬁr@d‘?@yﬂer gistic properties generally
according to the follow ng conbination cell proliferation assays. Cells are
plated in 96 or 25384-well|l plates in culture di a appropriate for each
cell type, supjd ersedt édrein tthe 1@8¥tmmFBSompdurieBénmeahs | A/CGtmmphdnici or, aand

i ncubat ed overnight at 37C, 5% CO2. Cells are treated in a grid manner with
di | uti¥on Wr%??b‘gﬁﬁ'{'d aggertalle gkt thereis: i ncl udi ng no conpound, of 3-fold
dilutions starting fromO0.50-10 JIM and also treated with Conpound B2 (1 0O
di lutions, includjng no conpound,  .of 3-fold dilutions starting from
0.10-1.0 1 AA) Sa“r‘.tab'gotf‘ﬁé‘é’ﬁ‘i’ﬂ 083 OEHB%@VPBPO%af%?%"HE‘HSt%dHtﬂhhr‘”s.g PRediife

i nst ancesegiggpounds are added in a staggered manner and incubation tinme can
be extended up to 7days. Cell growh is neasured using Cell Titer-d o(r)
reagent according to the manufacturer's protocol and signals are read on a
Per ki nEl mer EnVi sion TM reader set for |um nescence node wwth a 0.5-second
read. Data are anal yzed as described below. 35 WO

2011/ 046894PCT/ US2010/ 052242 -10 -



Results are expressed as a percentage of the t=0 value and plotted agai nst
conpound(s) concentration. The t=0 value is normalized to 100% and

repr esentwotzha/mesvder of cells present at the tine of cecpasadoasztition.
The cel lul ar response is det erm' ned for each conpound and/or conpound

o ener g on B06le et Ab AT barfodt 455 feitiv Sttt A5udet el A MR s ¢ and

det er m niintgrviahef tmwnawbemthemdnmeuqmatrcmcbffoae o50%mipoimdAt arahCompoe@ld Bgdrmanwt h

| C50). d t f
o i 1B G B RorRlshS Bt PR e A DIERS Steiie Rertdh e sasdfed'S ' °
Excess O/pmﬂomlcghaaﬂuo@l ﬁmhhadé@eslradmiiﬁlﬂﬁﬁbn aN¢hdoxiasis SOI@[belﬂn(B| ofdise (rEeBimnss)

are cal cul at cor ngt Er} é s .su 8 §$:r|b]e§|nCh
A ar 3y 8 TG R o8 o RIS Wbl Fe s S5 85 i eR B ol ue,
NCm(j198éI.)anéldS70rP§bimdeB2 Redeoa shgle&iﬁay ZMeB%etc:rvbé)th corBBmalaise)fttlhkglsnvgntlont o

| hnatl ons ,0 nven ar e a
o e R 2Rt DR B TS A R Ref g BErods| HlnRiR) BadraY e Y
Sui t abl y,firdthedrpinestration iofivemchi comp@Iindt es & cs;pacmtetdagd fAdir admm&tramgmsobf a

| esseni ng _the s of a ncer eI ect e ra r.ain I 10

ol 1 ool as oL RE s Ehial e sraRBRACTUNE MRy R el B b na
syndrlOme,cobeideied Mmmlatlhgmmsnebéapehm di sease, breast, inflamuatory
breast cancer, WIms tunor, Ew ng's sarcona, 20 Rhabdorryosar conma,
ependynoma, nedul | obl astoma, col on, head and neck, kidney, lung, liver,
nel anoma, ovarSwablypdnbe eampoyundsr arzetaatrmnlstmed:wthm a)§$|czem§|ad eenad” gndanot cel |
t unmor of yJ roni

nyel ogendtisiskanfffegaous, ey R AT AT EikefFubin SHES 2 BT BB o
acut e | ymptesbd msthnsccab«adkeapequﬂeadc@ned%ll byabag%dwré e;ultm‘ry they @it bothde

P%;gg{‘;'sdtmﬁ@%%%‘éﬁe\%rﬁn ﬁ8ﬁé@k8@%?§é&f{)th8r |s c%(%“hmee”%q%ﬁ\ﬂ{ab %ﬁﬂ@&% W o e
Megakar ydisl astuit 62 Iheu#semum,blmhhby il mthybeladnanusmoaﬂ withiee gh&uatr Yolwyurs of eahkemi a,

I w ol
yphons At HaaHR RS DE SHecY S0 wifne PELy P WP RGBS Bule ¢
| ynphoma, adﬁmmllste(fwl withih pbpthto‘rﬁahours of eacmdbeobllrattw)c&s,e bieasheified proed will
urot hel i gl, gangen. hoh%”%uﬁe?c{hﬁg{ey wWilt b becﬁa‘r%‘r%r er%&rvo‘fhﬁ%b ‘hl?@cr?orurs 8{9%“ rial

cancer, renal cancer onm, esopha ea cancer,
cancéﬂ hélpmﬂmethlsmaae mam@ecifletgasmod Wlllmml rhasop Isantmt,gmy vulahctb rbe

and- test 1 eteE @Rl Bboli Ay b eaclMacr Bt Buft 83,430 ned bEAIG i)

t he presebout &helms: guitably|tize yegill bothsbenadrhioigtefreat thimeaboutg? lmours e&whlcmrgert—he

t f ,

Bannay an- RS8R, e SReBRed hehbs Tt B2 aBogir S Louifibh oG te (oo
col on, heuhigis@retewik)in Rbeliéyhoursiaiggachioftear — inghianasen theospecified pepehwillat i c,

tat e, i o
Pel at3s oY ERERSRLONG) i ot e qarin Bl Rn bOG PERFEDE U DT
sel ect ed ifi rtbis caser ithd,spbeified peripdnel duet abOlatnﬂ prU@ESth’febly they will both be
Sui tably, 4 #ﬁsu%e%sﬁ.mm LRYRA A RPs BPéa%h%?hér 2 iR gﬂ?%@&d trfeoé e%fﬂ%&@bﬂ&d vl be_
Iessenlng t severit of a cancer selecte ,
col on.  about4 BgmrSawltyblytﬂrw will ethrke adwisistarethwitlin @be@t 3c Imotas a’b@aebd)thﬁr -
treating gl %§§een%é39péch%dz)%}18§ 'V\Fn}/ Bb&t%aﬁ&ﬁé duRahly e rE‘;@radWKnH QteFeYjpe or

mut ant for certail Iomar kK U|tably, t'’he prese |nven 1on rel ates
t o a3fet hdthinbbeutehhbwrg ereaICBséfeetm@ thire casey dire speQﬂ‘fedapetrmdc\elﬂ behalpouit £
either w t r t:

P1 3K Pt orj 01, SR [T A ol R oF W ol § Rl Sl Pihcty sy

mut ant f gi@seothl mﬁlfladl@ePMw"thENbOWﬂ dwur.f s el reaﬁ@inmedactrylp@traﬂm of
PI3K/PTE and w | dtype. for f oand nut for 3K/ PTEN.

term " wil gz %5 %‘?{H%‘%“éR‘go%d M ILFSPht a%rﬁb%f‘é @'”Ptc‘?saa%l &?p‘é%‘ﬂd&ée
ponnucIQghmqﬁegggg@ﬂ@%ngﬁgx occurs in a native populatlon wi t hout genetlc
nodi fication. As is also understood in the art, a "nutant” includes a

pol ypepti de or pol ynucl eoti de sequence having at |east one modification to
an am no acid or nucleic acid conpared to 25t he corresponding am no acid or
nucleic acid found in a wild type pol ypeptide or pol ynucl eoti de,
respectively. Included in the termmnutant is Single Nucleotide Polynorphism
(SNP) where a single base pair distinction exists in the sequence of a

nucl eic acid strand conpared to the nost prevalently found (wld type)
nucleic acid strand. 30 Cancers that are either wild type or mutant
for biomarker(s) and either wild type or nutant for PI3K/ Pten are
identified by known nethods For exanple mnld type or nutant

!~ - I A1) PN 1 I S ' ~ - N Y ) RN I A o

nd



techni ques, including, but not limted to Northern and Southern bl ot,
respectively, and/or - 19- WD 2011/046894PCT/ US2010/ 052242 vari ous bi ochip
and arraywbOeotwmabgygi es. Wl d type and nutant pol ypepti desTaseolomsrter ect ed
by a variety of techniques including, but not limted to inmunodi agnostic
techni ques such .as ELI SA,  Western.bl ot or. i nynocyto chemistry. Suitably,

Pyr ophasphor oISHEEY R EPR0 e GoRENgIEH Bh LB BHOBA “ARITSFRCR AeshEtEamy be
used. SLipgrio®, @te @mpddud®awillNagt @t-adminidBrd@for 436urbA604)time”. Thi s

i nvention provides a conbination conprising N {345-(2-am no-4-pyrimdinyl)-
2-(1,1-di nethyl ethyl)-1, 3-thiazol -4-y1] -2-fl uorophenyll-2, 6-di fl uor obenzene
sul f onam de, @y theptean rtagatibn ofiting” and elptiadiives stadréofpas 38k diesit lemeaht and

2, 4-difl - 2- t hyl - . . .

Tosaa a5 RS FarAEnaY s psrtnaens, pRBINIRATPR IR BRDHPISHaPBRS 8
phar maceuwbohsedutiye daysept abl e salt thereof. This invention al so
provi des N-{345-(2-am no-4- pyrimd

or cpnbi.Paci‘i on oq}%r i.ﬁi ng
inyl)-2-( ©gajdig r‘?é’feﬁ')}? P‘Fﬁ'ﬂd)c-a ning P azol - 4- y1] - 2-f 1l uor ophenyl1- 2, 6-
15di f | uor obenzzritebly] bothacongounds eill eaadraicstdred atithin acspepifiad lperisalfor ofr
TF1 or o- P95 B deRi 155 8o readyponat Ty 141 b giopsiame iy sugaby. during
pyr i donylthéeorsa estiddtoratrbdiy, coorpoangshail eceintinisiard dywittde e gpadified [gaaiod for
Egﬁ{)ie(r)];i ie}cct) é%sg%ﬁ;q'ng?ﬁbﬁkfo{%%ﬁg?l?mgﬁfgﬁqefﬁgy _%t(ijuorerlltio%l 5% é(\)/v\llli 88 2t fIeQelrst 3 days;
pyrim di repltabl@- during-tte retirsel tettheatendt, Bothhcaammiunds wil] b2-adimitiste EHuewiytiil a2, 6-
g'of {/gf;?ﬁg%@gﬁgﬁlﬁf&?m %6t PLorReBIRERGEUGA G LR GRCRl AR SoriRhd wibe
2, 4-di f| worleast 1§2de(y|s’etst1§tdlbby(ydurﬁ1g4tf(e4€pyrsé dazirgatien6- lopih eimpoutds 3vil be
pyri di-nyl | ne , i r . I ti |y a t | t
Pher dar A BMEERA Mg A B e Bofhy By B RE oo it S4REG Woie S e
phar maceuwuratmin ofoirpe it beratdeamdr7 daysy saitawyrbduniapi tbe cofirse to treatment, both
N-{345- (2: ami no-4- oyri m di.: r 2 - di: | et - -t hj = 4- -2-
fl uor ophtzacr?y fﬂ gd%w@ﬁel A&Jgﬂ P&'%%eéﬁ%de\ﬁ%éﬁ?# 8%251'{;113%E%{J'O?rfggg%ﬁgaﬁtﬁéccgh%@m? 9/%;51
accept abl-einghistcase, tB@slofatiat f timervéthbe ahfehst 14 days; suitably, during the course to
2, 4-di flyoro-N-{R- -544- ( 4- Ldazinyl)- 6-aui [ - 3=
oyt di ny1 TSR0, B TREREL AR b s ARG ARV bp ol Ao e b ot a0
t her €0f . consecutivd Hays + imibistcaes té doraporpoi thes wil becattdashB0 dayki t conpri si ng
N-{3-[5-(2-am no- 4-
pyrimdinyl)-2-(1, 1-dinethylethyl)-1, 3-thiazol -4-y1]-2-fl uorophenyll-2, 6-
35di f | uor obenZ#riteblyl ff dmeandrdeounols agie phhadmiostared auting acseazife@ldl peried], thayr
sol vat e tel?gr

o v2 5, 08l FALISGPEATTL e LI Mty oo

pyri di nylthéreor enessd oA de, ment ahph aheas e0bmpalldy Adcarptablipeusals’ is
thereof. This invention also provides for the use of a conbination
conprZdsi ragnNpistBrgdsoce-a day for one or more consecutive days and the other of Compound

5am no-4-pyrimdinyl)-2-61. 1-dinmethyl ethyl )-1, 3-thiazol -4-y1]-2-fl uoropheny
1" oY Pl RO B Pon PRl b N shidh el e d e W b ek erecn

or sol vat@ntdeitie®fday@ndaiso, contemplated herein is a drug holiday utilized between the

2, 4-difluoro-N-{2-(nethyl oxy)-544- (4-pyridazinyl)-6-quinalinyl]-3-

pyri di nyldeqeentehedminisiratinn @ onerof £ qrheoume oA utind &lompodod dht ailsl thesether of
thereof, in the napufacture of g medicanment. 10

Compound A™ and Compound B~. As used herein, a drug holiday is a period of days
30 after the sequential administration of one of Compound A2 and Compound 82 and before
the administration of the other of Compound A2 and Compound B2 where neither
Compound A2 nor Compound 82 is administered. Suitably the drug holiday will be a

period of days 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.
- 12-



This invention also provides for the use of a conbination conprising
N-{345-(2-

am no- 4- pyoi2niidi4ngel) - 2- (1, 1- di net hyl et hyl ) - 1, 3-t hi azol - 2€yajs2@0fo52292 opheny 1
1- 2, 6- difluorobenzenesul fonam de, or a pharnaceutically acceptable salt or
sol vate thereof, and

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

15pyri di rddabding sereeutidlieiamisteationr a pharmaceutical ly acceptabl e salt

t hereof, in the manufacture of a medicament to jreat cancer. This invention

al so.pr ovi des RitaBYheRP @ffCQm@%mdn‘g AheemPHICH @cﬁﬁ’ﬁ‘r‘”'@ééedaféhfrﬁms?lt@r?iong a
t - 4- 3
Cor na | Reglubh RS SOBAT D% SRR AL A uda ) TRTIEBY B 1

phar macewthéradfl Coriss Bt AbARl Saibodid 88 lidraken t2her ®0éonsabtive days. Suitably,
2, 4-di fl uoro-N-{2-(net hyl oxy) -544-(4- 2gyrl dazi nyl)

6- qui nol igmgl $f- Serpgsurdi A Iahb)e:ttzmﬁmula iRaadnaifistedéd dor[frumi IZRIRERI comdelcMtive
acceptable salt thereof, to a sub in need thereof. 25The follow n
exanpl es d@e foHewed oy qrbpp‘iqnlabgfqgat“i“@ﬁyofﬂ"?W%@yaﬁ‘dé“'ﬂ'éFatI%t ehifedtber Pimt

t he scop t n n, &y2y, i nen I
N-{ 345- (g‘,orpﬁ)od?\%d& pérﬁ?%o%olhjy %2 oW?er Eﬁ&% dURY é&hlvg)%ta% %uﬁgbly one of
met hyl et h -

di fl uor oll;%énréedr]luengu'i&f gﬁg(rﬁoéﬁp(%%orr%zouslng %F%Qéélj%cﬁosed t%r? ccingfa%u © eﬁyong

wi t h 1pharfotomesdt bycan Hiug rmdndapbfa‘tdrmsalmsjayt\efolamfed Bsadreihisyatichedfuhe ameaof

i nhi bitor_of B-Raf, activity, panticularly in treatnment of cancer,

| nt er nat |Qﬁf&ﬂ>0%6p‘i‘| aad |Q§’ﬁ‘ﬂ%”d WPU@Q@O@ﬁ@ﬁQG@ESG%M%@?M@ nitably, e‘?"r?a@fl onal
filing date of Nay» 3(8 I nt pnational Publ i cati gn Nunmber WO 2009/ 137391
and an | Qé?ﬁ’%{”ido%alaniﬂ’ PeQHnd o d%@é”b?'s% 28637013231/ FECHIVE rEYSwo

2011/ 046%%%5’@?@@&%%8%4&ﬂﬁ@'teagro%ygffome%yasdm.@ﬁ@tyod W BpEALed by

ref erence I's tthe cqgnpoun Exanpl e '5 Conpoun can

pr epar ed (asnpt&mdrA feend Gcbln;bmmera?afbnfwals té\Tplohsedution diys.  PCT/ U82009/ 042682 5
Pl 3K i nhi bitors which are suitable for use in the present conbinations,

part iléul ar | y

2,4-difl uoro- '\‘sdn%g@i”ﬁ éb&ﬁc}}’ b2 gﬁf‘bé édrﬂwét&%'ﬂ@m 00y s“e‘dhgﬁéé ?%I%]/veg by an

pyrldlnyllbenzene ared accor

| nt er nat 'dwéﬁall?ﬁﬁéa%hd\zy o!ll&ﬁé%B? a%’imléﬂ%‘ﬂgﬁ %ﬁ%%o&%‘@ﬁpl%ltgﬁg) Comprp ndSt udy

#1: In vitro cell gro I nhi ion and apoptosis induction ound

15Conpours? B aadinisdhekd 60 FBINSLthOM icBndeéifle B8)d, folldRs 9?'391“0&%?16%%5‘3
Li nes Experinental Preparation(s) 20Conbi nati on drug tests with Conpounds A

and B verpliga)doived Bishdiinatragsebf 0bmpeldd AT fesirdih GMolmmeshsealtve @gecer s
(n =25) (Table 1). Cell _lines were purchased commercially [from ATCC

( ManagsassuitiBly, O6Apoatd BSMZadrBnatensd funsio 3 GeLmappddcutivaldaysovalowad BPM - 1640
suppl emented with 2 mM gl utam ne, 1nmM sodi um pyruvate and 10%.fetal bovine
ser um andiragholickiy roé droat 1 8y G dayk, M@@ﬂihy aﬂnﬁmmraiidnraftﬂmnpmundzg 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

administration of Compound A2 for from 3 to 21 consecutive days. Suitably, Compound
25 82 is administered for 21 consecutive days, followed by an optional drug holiday, followed

by administration of Compound A? for 14 consecutive days. Suitably, Compound B? 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,
Compound B? is administered for 7 consecutive days, followed by a drug holiday of from
30 3 to 10 days, followed by administration of Compound A2 for 7 consecutive days.

- 13-



Experinmental Protocol (s) Fixed Ratio Drug Conbi nati on Assay 30The dil ution
design of the Fixed Ratio Drug Conbi nati on Assay can be seen in Figure 1.
First, thwotesto46s9apounds were prepared as 10 nM st ocks PCh/uBR@Ysi2aet hyl
sul foxide (DMBO). Further dilutions of the conpounds were made wi th DMSO

The first test conpound észS' nated as Conmpound A) is diluted horizontally
in a 96 Wbl &ostnousd mlrwlprzdlfpr @46@%%"/%9@@160'@5‘@2‘42&’@ gtug i n

rows B-E using a 3-fold dilution series for 10 dilution points. A second

t est conﬂww (O(Tiefﬁ‘?r@n%ttéd“ésda@éwﬁ@@?’i’&dB?y|@”B'i"l5tlﬁt@ﬂ HB&WQ?’I@ ifar

te 96 well t al DG 3-fol d dil ut
SePeat sPhadive deven Stfed Cafaoihds ?ﬁmﬁﬂﬁé*eaqqde?%ﬁbq%na%ahg? 8gua
vol unes fppimeagha eruggnd%ﬁ;t Bf fdth @ t6e||o| a fo%\ﬁeéﬂy%ﬁm.sﬂah&w Bﬁé&hb&ddn a
1: 50 dilutjon of the drugs in the cell culture nedia. Conpound I'S

i ndi visdua fgr 8 icomsetceiivel daysows B and C, V\:hl | e 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 nmedia prior to addition to the cells. Drug

addi tion to theisaldderst@sulti &M spedifidd m)@nod adﬁlﬁr{.sﬁdn@ﬁ &Mid & vgswedig t ot al

dilution of the dru I to the cells is f|na dosi ng.
10concent3oqtinigat P&r’%@%@ SIRYURBES dRal89 6" Ea” bﬂ%t”@ eRale ‘EP.gSEPS
10000. 0 rvbtoes!, Smnpatigthofdaylinay paselé we r‘é@éﬁtrd@blngQ)Béltérhétleosmg|d‘r(btb_éb|.ﬁEdi a
W th O at 0.1% and cells and no drug. The negative control consists of

cult UPe nedia with DVBO at 0.1% sol ution. 15Assays were performed in 96

wel | m crotiteguiabif 88 amdunt eTTEARSUNALA® Riemelstagddensdrt dfake @@rﬁblﬁ’@ﬁcﬁ\d from
previous st udl es each cell lin Fol | owi n%ﬁdos | i nes are

, th |
P o bt ecthpdinaco e, SrosontmeRlcr BT aeran amous SREaRE Momois fGmb e pieT on vas
measur ed aars)mw smumlﬁeﬂel ahhéueit wi e éd?é@é@@&n@bbpmmﬁg tbFBboNBZB(BﬁJg) sulibly, USA)

t di f act treated
i Cel 17 aEPucih BasaaER ikt ALmadS pead aSpine T ebh T bpararst Mg
uni t 9 uSehgtad meh @Ewtmn@awabeﬁt z&qmmgt saitdy, Ve a(r&@mwmatbeaseléé%d 1oA) plate
o el i s eudlite i aeoE2RRg el S ARG bf SeRo B IET SE dlnond ot tog
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30 295mg and 300mg. Suitably, the selected amount of Compound A? is administered from
1 to 4 times a day. Suitably, the selected amount of Compound A? is administered twice
a day. Suitably, the selected amount of Compound A? is administered once a day.
Suitably, the administration of Compound A? will begin as a loading dose. Suitably, the
loading dose will be an amount from 2 to 100 times the maintenance dose; suitably from

35  2to 10 times; suitably from 2 to 5 times; suitably 2 times; suitably 3 times; suitably 4
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concentrations
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
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used in Cc@h:&rﬂawlfgw sdtlreydi{%g téera ba sucrose, talc, gelatin, agar, peclin, 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.

35
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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
comminuting the compound to a suitable fine size and mixing with a similarly comminuted

5 pharmaceutical carrier such as an edible carbohydrate, as, for example, starch or

mannitol. Flavoring, preservative, dispersing and coloring agent can also be present.

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

flavoring agents.

As indicated, therapeutically effective amounts of the combinations of the
invention (Compound A2 in combination with Compound Bz) are administered to a

15 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
therapeutically effective amount will be at the discretion of the attendant physician.

20

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
according to the following combination cell proliferation assays. Cells are plated in 96 or

25  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 0.50-10 uM) and also treated with Compound
B2 (10 dilutions, including no compound, of 3-fold dilutions starting from 0.10-1.0 uM) and

30 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 PerkinElmer EnVision™ reader set for luminescence mode with a
0.5-second read. Data are analyzed as described below.

35
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Results are expressed as a percentage of the t=0 value and plotted against
compound(s) concentration. The t=0 value is normalized to 100% and represents the
number of cells present at the time of compound addition. The cellular response is
determined for each compound and/or compound combination using a 4parameter curve

5 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 growth
(glCs0). Background correction is made by subtraction of values from wells containing no
cells. For each drug combination a Combination Index (CI), Excess Over Highest Single
Agent (EOHSA) and Excess Over Bliss (EOBIiss) are calculated according to known

10  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, 269-335.

Because the combinations of the present invention are active in the above assays
they exhibit advantageous therapeutic utility in treating cancer.
15
Suitably, the present invention relates to a method for treating or lessening the
severity of a cancer selected from: brain (gliomas), glioblastomas, astrocytomas,
glioblastoma multiforme, Bannayan-Zonana syndrome, Cowden disease, Lhermitte-
Duclos disease, breast, inflammatory breast cancer, Wilm's tumor, Ewing's sarcoma,
20  Rhabdomyosarcoma, ependymoma, medulloblastoma, colon, head and neck, kidney,
lung, liver, melanoma, ovarian, 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
25 myelogenous leukemia, Chronic neutrophilic leukemia, Acute lymphoblastic T cell
leukemia, Plasmacytoma, Immunoblastic large cell leukemia, Mantle cell leukemia,
Multiple myeloma Megakaryoblastic leukemia, multiple myeloma, acute megakaryocytic
leukemia, promyelocytic leukemia, Erythroleukemia,
malignant  lymphoma, hodgkins Iymphoma, non-hodgkins lymphoma,
30 lymphoblastic T cell lymphoma, Burkitt’s lymphoma, follicular lymphoma,
neuroblastoma, bladder cancer, urothelial cancer, lung cancer, vulval cancer,
cervical cancer, endometrial cancer, renal cancer, mesothelioma, esophageal cancer,
salivary gland cancer, hepatocellular cancer, gastric cancer, nasopharangeal cancer,
buccal cancer, cancer of the mouth, GIST (gastrointestinal stromal tumor) and testicular

35 cancer.
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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.

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

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

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

10 severity of a cancer selected from lung, pancreatic, and colon.

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).

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 Raf and either wild type or
mutant for PI3K/Pten. This includes patients wild type for both Raf and PI3K/PTEN,
mutant for both Raf and PI3K/PTEN, mutant for Raf and wild type for PI3K/PTEN and wild
type for Raf and mutant for PISK/PTEN.

20

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.
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

25 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
nucleic acid strand compared to the most prevalently found (wild type) nucleic acid
strand.

30

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.

For example, wild type or mutant Ras/Raf or PISK/PTEN tumor cells can be

35 identified by DNA amplification and sequencing techniques, DNA and RNA detection

techniques, including, but not limited to Northern and Southern blot, respectively, and/or
-19-



SWI03 Carci noma 35GT WI WI WI' NCI H747 Adenocar ci nona 38GA W WI W LS1034
Adenocar ci noma 436GA W WI WI HCC2998 Carci noma 436GA W WI WI' NCI H716
Adenocar cwoana/oAdsoT WI WI PCT/US2010/052242

10

15

20

25

30

35

various biochip and array technologies. Wild type and mutant polypeptides can be
detected by a variety of techniques including, but not limited to immunodiagnostic
techniques such as ELISA, Western blot or imunocyto chemistry. Suitably,
Pyrophosphorolysis-activated polymerization (PAP) and/or PCR methods may be used.
Liu, Q et al; Human Mutation 23:426-436 (2004).

This invention provides a combination comprising N-{3-[5-(2-amino-4-pyrimidinyl)-
2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide, 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-[5-(2-amino-4-
pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide, 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-[5-(2-amino-4-
pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide, 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

treating cancer.

This invention also provides a pharmaceutical composition comprising a
combination of N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-
fluorophenyl}-2,6-difluorobenzenesulfonamide, 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 a combination kit comprising N-{3-[5-(2-amino-4-
pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-

difluorobenzenesulfonamide, or a pharmaceutically acceptable salt or solvate thereof,

-20-
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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 the use of a combination comprising N-{3-[5-(2-
5 amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide, 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, in the
manufacture of a medicament.
10
This invention also provides for the use of a combination comprising N-{3-[5-(2-
amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide, or a pharmaceutically acceptable salt or solvate thereof,
and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
15  pyridinyl}benzenesulfonamide, or a pharmaceutically acceptable salt thereof, in the

manufacture of a medicament to treat cancer.

This invention also provides a method of treating cancer which comprises
administering a combination of N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-
20  thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide, 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.

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

30
N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide (Compound A) is disclosed and claimed, along with
pharmaceutically acceptable salts thereof, as being useful as an inhibitor of B-Raf activity,
particularly in treatment of cancer, in International Application No. PCT/US2009/042682,
35  having an International filing date of May 4, 2009, International Publication Number WO

2009/137391 and an International Publication date of WO 2009/137391, the entire
221 -
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Example 58. Compound A can be prepared as described in International Application No.

PCT/US2009/042682.
5
PI3K inhibitors which are suitable for use in the present combinations, particularly
2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
pyridinyl}benzenesulfonamide
10

can be prepared according to International Patent Publication No. WO08/144463
(Example 345)

Study #1: In vitro cell growth inhibition and apoptosis induction by Compound A,

15 Compound B and their combination in tumor cell lines

Colon Cancer Cell Lines

Experimental Preparation(s)

20 Combination drug tests with Compounds A and B were conducted using a panel
of cell lines from human colon cancers (n = 25) (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.

25
Experimental Protocol(s)
Fixed Ratio Drug Combination Assay
30 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
22
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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 0.1 — 1000.0 nM and was 0.5 — 10000.0 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

Results are expressed as a percentage of the number of cells present at the time
of compound addition value (T,) and plotted against compound(s) concentration. The
percent intensity values were used in model 205 of the IDBS XLfit plug-in for Microsoft
Excel to calculate glCso values using a 4 parameter logistical fit. Background correction is
made by subtraction of values from wells containing no cells. The midpoint of the growth
window (the glCsp) falls half way between the number of cells at the time of compound
addition and the growth of control cells treated with DMSO at 72 hrs. The number of cells
at time zero is divided from the intensity value at the bottom of the response curve (Ymin)
to generate a measure for cell death (Y.,i/To). A value below 1 for Y.,/ To indicates
stronger potency with the treatment when compared to higher values. For duplicate

assays, all response metrics are averaged for presentation.

-23-
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66.4 1.1 Synergy No Synergy Synergy No HCC2998 2396.1 2.8 4.7 0.9
19.3 0.7 Modest No Synergy Synergy HCT116 >10000 9.2 34.2 4.1
WO 2011/046894 PCT/US2010/052242

Three independent metrics were used to analyze the combinatorial effects on
growth inhibition of Compound B and Compound A.
Data Analysis

Three independent metrics were used to analyze the combinatorial effects on

5  growth inhibition of Compound B and Compound A.

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

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

10 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
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,

15 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)

2. Bliss synergy- A second criterion often used to determine combination synergy is
20 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
the two compounds independently using the following:
Score =E, + E, —(Ea *Eb)
25 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

for each dose along the response curve.

30
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

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
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94.2 1.3 Synergy No Synergy Synergy HCT15 >10000 6.1 7.2 2.4 48.9 1.3 No
Synergy Moddest HCT8 >10000 9.2 8.4 1.6 42.9 1.3 Mdest Mdest HI29 17.2
4.0 7.4 20 2011/046894 PCT/US2010/052242

model used for compounds that behave with different mechanisms of action

(mutually non-exclusive formula).

D,na:b Dyjna:b (D,ina:b)D,ina:b)
+ +
[CSO(a) [CSO(b) ([CSO(a) XICSO(ZJ) )

5 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% (ICzs) and 75%
10 (IC7s) by replacing the ICs 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
15  window (the gICs) 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.

20
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.
25

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

30  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

-25-
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reflect the percentage over the highest agent or percentage greater than Bliss additivity,

depending on which model is being interpreted.

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
Point mutation data was collated for the status for the KRAS, BRAF, PIK3CA and
PTEN genes. 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

All genes were mutated in a subset of the cell lines. Gene mutations of KRAS were found
in 60% (15/25) of samples, while PIK3CA was mutated in 40% (10/25), BRAF in 20%
(5/25), and PTEN in 4% (1/25) of cell lines (data found in Table 1).

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 BRAF inhibitor

Compound A. Notably, cell line SW1116 was excluded from analyses due to low data

-6 -



332.9 0.8 Mxed Synergy NCIHSO8 365.6 2.1 1.2 0.5 4.2 0.4 Mddest Mbddest
Synergy NClI H630 5000.0 1.9 18.3 0.9 2.4 0.7 Synergy Synergy NCl H716 >10000
1.3 1.1 OW® 2011/046894 PCT/US2010/052242

quality. Cell lines were considered to have synergy when at least one metric was scored

as synergistic. By this criteria, 54% (13/24) of cell lines showed synergy. The Ynin/To

ratios, where values <1 show higher cell net cell death compared to higher values, were

decreased in 79% (19/24) of cell lines compared to the most cytotoxic single agent. The
5 combined dosing of Compounds A & B yielded Ynin/Toratios < 1in 71% (17/24) of cell

lines. Synergy and cytotoxicity data for colon cancer cell lines is presented in Table 2.

-27 -



0.1 0.5 Mbdest Mddest Synergy NCl H747 >10000 1.3 2.7 0.5 0.2 0.2 Synergy
Synergy Synergy RKO 8951.3 6.7 10.9 3.0 15.1 0.3 Synergy Synergy 5WA417
245. 6 1. IW0.24111048894 PCT/US2010/052242

Table 1. Scores Panel of colon cancer cell lines used in combination studies.

Cell Line Diagnosis/Histology = KRAS PIK3CA BRAF PTEN

Swo4s8 Adenocarcinoma 182A>T 1624G>A WT WT

HCT15 Adenocarcinoma 38G>A 1633G>A WT WT

RKO Carcinoma WT 3140A>G 1799T>A WT

Swsg37 Adenocarcinoma 34G>T WT WT WT

Sw480 Adenocarcinoma 35G>T WT WT WT

HCC2998 Carcinoma 436G>A WT WT WT

NCIH630 Adenocarcinoma WT WT WT WT

sw4s Adenocarcinoma WT WT WT WT

COLO205 Adenocarcinoma WT WT 1799T>A WT

Table 1 key
5 Cell Line = Cell line name

Diagnosis/Histology = Pathological diagnosis of tissue
KRAS/BRAF/PIK3CA/PTEN = Mutation status; WT = Wild Type

_08 -



0.6 0.6 Synergy Mddest Synergy 5WL463 >10000 1.9 8.2 0.9 142.5 0.5 Mdest
Synergy 5WO03 >10000 2.7 1.5 0.5 7.4 0.5 No Synergy No Synergy 5W38
>10000 4.WO02018/03689%4 PCT/US2010/052242

Table 2. Basic measures and Synergy calls for each of the Colon cell lines.

Compound A Compound B Combination Synergy Metrics
gliCs gliCs gliCs Comb
Cell Line (nM) Yinin [To (nM) Yinin [To (nM) Yoin [To EOHSA BLISS Index
COLO205 7.3 1.2 12.0 14 2.7 <0.1 Modest No Synergy Synergy
COLO320DM >10000 4.9 4.7 15 8.2 1.2 Modest No Synergy Synergy
DLD1 198.6 6.7 20.5 18 66.4 1.1 Synergy No Synergy Synergy
HCC2998 2396.1 2.8 47 0.9 19.3 0.7 Modest No Synergy Sngrgy
HCT116 >10000 9.2 34.2 4.1 94.2 13 Synergy No Synergy Synergy
HCT15 >10000 6.1 7.2 2.4 48.9 1.3 | No Synergy Modest
HCT8 >10000 9.2 8.4 1.6 42.9 13 Modest Modest
HT29 17.2 4.0 74 2.0 4.0 0.8 Modest Modest Synergy
KM12 >10000 8.8 221 1.4 | 3734 1.7 | No Synergy No Synergy
LS1034 >10000 1.9 14 0.5 3.6 0.5 Modest No Synergy
LS174T >10000 7.0 34.1 0.8 3329 0.8 Mixed Synergy
NCIH508 365.6 2.1 1.2 0.5 4.2 0.4 Modest Modest Synergy
NCIH630 5000.0 1.9 18.3 0.9 24 0.7 Synergy Synergy
NCIH716 >10000 13 11 0.7 0.1 0.5 Modest Modest Synergy
NCIH747 >10000 13 2.7 0.5 0.2 0.2 Synergy Synergy Synergy
RKO 8951.3 6.7 10.9 3.0 15.1 0.3 Synergy Synergy
SW1417 2456 1.1 14 1.3 06 0.6 | Synergy Modest Synergy
SW1463 >10000 1.9 8.2 0.9 142.5 0.5 Modest Synergy
SW403 >10000 2.7 1.5 0.5 7.4 0.5 | No Synergy No Synergy
SW48 >10000 4.7 2.6 0.4 294 0.7 Modest Modest
SWA480 >10000 29 54 1.1 935 1.1 Synergy Modest
SW837 >10000 2.3 6.4 0.8 8.3 0.5 Modest Modest
SW948 >10000 1.5 0.3 04 1.3 0.4 | No Synergy No Synergy
T84 >10000 2.0 6.0 0.7 | 5004.7 0.6 | No Synergy Modest
5  Table 2Key:

Cell Line = Tumor-derived cell line

glCso = Concentration of compound (nM) required to cause 50% growth inhibition

Ymin = 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
10 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
measurement).

EOHSA= Excess over highest single agent determination

15 BLISS= Bliss synergy determination

Comb Index = Combination Index score
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29.4 0.7 Modest Mddest 5W80 >10000 2.9 5.4 1.1 93.5 1.1 Synergy Modest
5W837 >10000 2.3 6.4 0.8 8.3 0.5 Mddest Mdest 5W48 >10000 1.5 0.3 0.4
WO 2011/046894 PCT/US2010/052242

Study #2: In vitro combination studies of BRAF (Compound A) and PI3K inhibitors
(Compound B) on cancer cell lines from multiple origins encoding different
mutations within the MAPK and AKT/PI3K pathways

5  Drug combinations experiments were carried out in 384-well plates. Cell were plated in
384-well plates at 500 cells/well in culture media appropriate for each cell type,
supplemented with 10% FBS and 1% penicillin/streptomycin, and incubated overnight at
37°C, 5% CO,. Sixteen concentrations of 2 folds dilution of each drug were tested in
matrix for cell growth inhibition. Concentrations tested for BRAF inhibitor Compound A

10 were 10uM - 0.3 nM and for PI3K inhibitor (Compound B) were 5uM - 0.15 nM. Cells
were treated with compound combination and incubated at 37°C for 72 hours. Cell growth
was measured using CellTiter-Glo® reagent according to the manufacturer’s protocol and
signals were read on a PerkinElmer EnVision™ reader set for luminescence mode with a
0.5-second read. Results are expressed as a percentage inhibition compared to DMSO

15 treated cells and background correction was made by subtraction of values from wells

containing no cells.

For the purposes of this study the metric of Excess Over Highest Single Agent (EOHSA)
was used to determine the degree of synergy between each compound.

20 A detailed description of EOHSA calculations can be found above. Briefly, the response
(percent inhibition compared to untreated samples and normalized to media alone) of
Compound A at “a” concentration (R,) and that ofCompound B at “b” concentration (Ry) is
compared to response of the mixture of Compounds A & B at concentrations “a” and “b”
respectively (Rap). The equation:

25 Rab > 10% of the higher value among R, and R,, = additive

Rab <- 10% of the higher value among R, and R, = antagonism

Using this formula, if Ry, is greater by 10% or more than the highest value between R,
and Ry the drug combination is considered ‘additive’. If Ry, is smaller by 10% or more
30  than the highest value between R, and R, the drug combination is ‘antagonistic’. In this

case, ‘additive’ cell lines are considered more synergistic than ‘antagonistic’ cell lines.

The number of combinations in the 16 X 16 matrix responding in an additive manner to

the combination treatment were enumerated and summarized in Table 3. On this table
35 we assigned a combination on a given cell line to be more beneficial (gray square) > 20%

(51 combination out of 256 tested) of combinations tested showed additivity as defined by

a value greater than 10% Excess Over the Highest Single Agent (10% EOHSA).
-30-
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231
These data demonstrate that the combination of PI3K and BRAF inhibitors is favourable
5  on multiple cancer cell lines from multiple origins independent of the mutational status of
key oncogenes within the MAPK or the AKT/PI3K pathways as multiple drug
combinations (>20%) showed inhibitory activity >10% Excess Over Highest Single Agent
(EOHSA).
10
Study #3: In vitro cell growth inhibition by Compound A, Compound B, and their
combination in tumor cell lines
Methods:
15

Cell lines and growth conditions

Melanoma A375PF11 line was derived from A375 (ATCC). 12R5-1, 12R5-3,
12R8-1, 12R8-3, 16R5-2, 16R6-3 and 16R6-4 are single cell clones derived from mixed
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i nes Met - I5 Cell lines and growth conditions Mel anoma A375PF11
| ine was derived from A375 (ATCC). 12R5-1, 12R5-3, 12R8-1, 12R8-3, 16R5-2,

16R6- 3 and 1%@@%%%%}%%%&'v&é'?&%véi&étbé(%ginérc%%ﬁﬂdﬁ%ﬁ|n&é9(C|)

2011/ 046894P
which was calculated with the back-interpolated 1C5, values and the mutually non-

exclusive equation derived by 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.) A detailed description of the Cl is found
above.In general, a Cl value <0.9, between 0.9 and 1.1, or >1.1 indicates synergy,
additivity and antagonism, respectively. In general, the smaller the Cl number, the
greater is the strength of synergy.

35
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of dose-effect relationships: the conbined effects of nultiple drugs or
enzynme inhibitors. Adv Enzyne Regul 1984;22:27-55.) A detailed description
of the d is found above.ln general, a d value <0.9, between 0.9 and 1.1
or >1.1 indicates synergy, additivity and antagonism respectively. In
general, the smaller the C nunber, the greater is the strength of synergy.
35 WO 2011/ 046894PCT/ US2010/ 052242 The conbi nation effects on the
response scale were quantified by Excess Over Hi ghest Single Agent (ECHSA)
based on the concept of nonlinear blending as described in detail by

Pet erson and Novi ck (2007) and Peterson (2010) [Peterson JJ, Novick SJ. J
Recept Signal Transduct Res 2007; 27(2-3):125-46, Peterson J. Frontiers of
Bi osci ence 5 S2, 483-503. 2010] EOHSA values are defined as increases in

i nprovenent (here, in 'percentage points' (ppts) difference) produced by

t he conbi nati on over the best single agent at its conponent dose |evel for
t he conbination. Details on the calcul ation of EOHSA can be found above.
For single agent and conbination treatnents, cells were exposed to
conpounds at a fixed-dose-rati o, and dose response curves were fit to the
10 experinental data and anal yzed using regression nodels. At specified
total dose levels of I1C50 along the dose response curve, the dose

conbi nation (corresponding to |1 C50) was determ ned for naki ng ECHSA
statistical inferences. Mire specifically, for a conbination drug
experinment involving drug 1 at dose dl and drug 2 at dose d2, (i.e., total
dose equals di1+d2) is said to have a positive EOHSA if the nean response at
the conbination 15is better than the nean response to drug 1 at dose dl or
drug 2 at dose d2. WD 2011/ 046894PCT/ US2010/ 052242 Results: The effect of
cell growth inhibition by a BRAF inhibitor Conmpound A, a PI3K 5 inhibitor
Conpound B and their conbination was determ ned in a panel of human

nmel anoma cell lines. The nean I C50s (fromat | east two i ndependent
experinments) and the conbination effects at 1C50s are sunmarized in Table 4
wi th BRAF nutation status. A375PF11 cells w th BRAF V600E nutation were
highly sensitive to either Conpound A (1C50 = 0.059 pM or Conpound B (I C50
= 0.048 pM single agent. The conbi nation of 10 Conpound A and Conpound B
were synergistic denonstrated by a O _yalue of 0.74 in A375PF11 cells. The
seven Conpound A resistant clones (12R8-3, 12R8-1, 12R5-3, 16R5-2, 16R6-3,
16R6-4 and 12R5-1 derived fromthe A375PF11 nel anoma cell line) displayed

| C50s ranging fromO0.041 to 0.212 pMin response to Conpound B al one, and
responded to the conbi nation of Conmpound A and Conpound B with | C50s
rangi ng from 15 0.256-0.0.731 pM for Conpound A and 0.026 to 0.073 pMfor
Conpound B. The conblnatlon of Cbnpound A and Conmpound B shomed enhancenent
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Lines Mutation Status I C50 values in mcronolar (nean std) Conbination
Effects at 1C50 Si ngl e Agent Conpound A or B = 10:1 nolar ratio

conbi nat WO 2011KREESA BRAF Conpound A Conpound B Conpound ARCCarspaus22@ Cl
ECHSA (ppt Mel anoma A375PF11 BRAF_V600E 0.059 + 0.011 0.048 + 0.009 0.044 +
0.019 0.004 + 0.002 0.74 + 0.03 8+2 12R5-1 BRAF_V600E

Results:

The effect of cell growth inhibition by a BRAF inhibitor Compound A, a PI3K

5 inhibitor Compound B and their combination was determined in a panel of human
melanoma cell lines. The mean ICses (from at least two independent experiments) and

the combination effects at ICsos are summarized in Table 4 with BRAF mutation status.
A375PF11 cells with BRAF V600E mutation were highly sensitive to either Compound A

(ICs0 = 0.059 pM) or Compound B (ICs, = 0.048 uM) single agent. The combination of

10  Compound A and Compound B were synergistic demonstrated by a Cl value of 0.74 in
A375PF11 cells. The seven Compound A resistant clones (12R8-3, 12R8-1, 12R5-3,
16R5-2, 16R6-3, 16R6-4 and 12R5-1 derived from the A375PF11 melanoma cell line)
displayed [ICsos ranging from 0.041 to 0.212 yM in response to Compound B alone, and
responded to the combination of Compound A and Compound B with 1Csos ranging from

15 0.256-0.0.731 uM for Compound A and 0.026 to 0.073 puM for Compound B. The
combination of Compound A and Compound B showed enhancement cell growth

inhibition with EOHSA values from 3-34 ppts in the melanoma lines.

Table 4. Cell growth inhibition by Compound A, Compound B and their combination in
20 human tumor cell lines.

Table 4.
IC50 values in micromolar (mean + std) Combination Effects at
Tumor Cell Mutation Status Single Agent Compound Aor B = 10:1 Cso
Lines molar ratio combination
KRAS/BRAF |Compound A{Compound B | Compound A|Compound B (¢]] EOHSA (ppt
A375PF11 | BRAF_VG00E | 0.059 + 0011(0.048 £+ 0009|0.044 + 0019(0.004 + 0.002(0.74 + 003 8 =+ 2
12R5-1 |BRAF_V600E| >10 0.212 + 0038 (0.643 + 0227(0.064 * 0.023] N/A 34+ 1

o | 12R5-3 |BRAF_V600E| >10 0.088 + 0.002(0.505 + 0.085(0.050 + 0.009] N/A 12 + 2

g 12R8-1 |BRAF_V600E| >10 0.103 + 0016 (0.680 + 0.182(0.068 * 0.018] N/A 10 £ 2

[0]

g 12R8-3 |BRAF_V600E| >10 0.129 + 0024 (0.612 + 0008 (0.061 * 0.001) N/A 23 + 4
16R5-2 |BRAF_VG00E| >10 0.041 £ 0018 (0.256 + 0.057(0.026 + 0.008] N/A 7 £ 3
16R6-3 |BRAF_VG00E| >10 0.080 + 0017 0.731 + 0204(0.073 * 0.020] N/A 3 + 3
16R6-4 |BRAF_VG00E| >10 0.061 + 0.010(0.408 + 0.031(0.041 % 0.003] N/A 13 + 6

Table 4 Key:
25 ICs: the concentration of Compound as single agent, or the concentration of Compound A or B in

combination when Compound A and Compound B = 10:1 molar ratio that reduces cell growth by 50%;
Cl; Combination Index; N/A = not applicable
EOHSA: Excess over Highest Single Agent, measured as a percentage.

Example 1 - Capsule Composition
-34 -




>10 0.212 + 0.038 0.643

>10 0. 103ve 2011046899. 680

0.227 0.064 + 0.023 NN A 34 +1 12R5-3 BRAF_V600E

0.182 0.068 + 0.018 N A 10+2 PLIRS2@0B8R2F2 V600E

+

>10 0.088 + 0.002 0.505 + 0.085 0.050 + 0.009 N A 12+2 12R8-1 BRAF_V600E
+
+

>10 0.129 + 0.024 0.612

10

15

20

25

0. 008

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 I, below.

Table |

INGREDIENTS
N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-
thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide (Compound A)
2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-

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

Mannitol
Talc
Magnesium Stearate

AMOUNTS
100mg

10mg

250 mg
50 mg
20 mg

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 II, below.

INGREDIENTS
N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-
thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide (Compound A)

Mannitol

Talc

Magnesium Stearate

AMOUNTS
100mg

200 mg
320 mg
80 mg

Example 3 - Capsule Composition

-35-



0. 061+ 0.001 NV A 23 +4 16R5-2 BRAF_V600E >10 0.041 + 0.018 0.256 + 0.057
0.026 + 0.006 VA 7+3 16R6-3 BRAF_V600E >10 0.080 + 0.017 0.731+ 0.204
0. 073 + OW02011446893+3 16R6-4 BRAF_VG600E >10 0. 061 + 0. @CO/US2610852240. 031
0. 041+ 0.003 N A 13+6

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 Ill, below.

5 Table Il

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

10 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.

15

20 Table IV

INGREDIENTS AMOUNTS
N-{3-[6-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-  100mg
thiazol-4-yl]-2-fluorophenyl}-2,6-

difluorobenzenesulfonamide (Compound A)

2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6- 10mg
quinolinyl]-3-pyridinyl}benzenesulfonamide (Compound B)
Microcrystalline cellulose 250mg
sucrose 50mg
starch 50mg
talc 20mg
stearic acid 2mg

Example 5 - Tablet Composition
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Table 4 Key: 25ic50: the concentration of Conpound as single agent, or the
concentration of Conpound A or B in conbination when Conpound A and
Conmpound \80:20]]1(21146.89WD| ar rati o that reduces cell grow h P¢TAG2010052242

Conbi nati on | ndex; = not applicable EOHSA: Excess over Hi ghest Singl e

Agent, nmeasured as percent a NPosi

2011/ 046894PCT/ uszo% VX% "gcrocryStam%He%‘P%ﬁe %fgia@,% fﬁmwouaﬂ?noﬁﬁﬁ ering
a conbi namemlteobf:ombmawre%ntshomveﬂmaple V sbegisvadareeshixey drid gragukatet andar d two
P'ne%b{‘grqd ;906@""“ o?@gfvgn% 184 %ég@%lslgﬂﬁiéﬁ.dlﬁ%tv%etl Sah18s 3RS QRSLAIL Mg NOWN
N- { 345- ( Zniaed Wik frepstaich dlcrantl)stearichclly; tHematichgdnet byl torhp@ssed into a tablet.

t hi azgl -4-y1]-2-fluorophenyll-2, 6- difluorobenzenesul fonam de (Conpound A)
2, 4-di'fl uor o- N-{ 2- (et hyl oxy) - 544- (4- pyri dazi nyl) - 6-

gui nolinyl]-3-pyridinyl | benzenesul f onanTatge YConpound B) Mann itol Talc
Magnesi um Stearate 10 Exanple 2 - Capsul e Conposition An

oral dos e f]. r adm ni stering one of the con%ﬁ@_gf t he present
inventio Te f||| gelatin capsule
e AR IRE bl B R RETRAIN T TR, Thelou 22
20Tabl e | Ifaor £ 5 A
N-{ 345- ( 5‘1%?Poet r:b%i#l cﬁ“ﬂ%‘} 2BRUN AR Gi et hyl et hé -1, 3-
t hi azol - ryf | ﬁoreo%ﬂ%%yll 2,6- difluorobenzen Qonam de (Conmpound A)
Mann i toI C Magne5| um St ear at e AMOUNTS 100ny

Talc 10mg

stearic acid 5mg

10 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, dried,

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

15
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

20 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.

-37-



320 ng 80 ng 25Exanple 3 - Capsul e Conposition WO

2011/ 046894PCT/ US2010/ 052242 An oral dosage formfor

adm ni st ewpreg1iomes9sf t he conpounds of the present invenPCcomsSeaopsdced by
filing a standard two piece hard gelatin capsule with the ingredients in
the proportions shown in Table |11, BI 5Table 111 | NGREDI ENTS

2,4-di fluoro-N-{2-(nethyl oxy)-544-(4 azi nyl) - 6-

qgui nolinyl]-3-pyridinyll benzenesul fonam de (Conpound B) Mann itol Talc
Magnesi urwSt Far_ate AMOUNTS 10ng 50ng 25ng 2ng 10Exanple 4 - Tabl et
Conposi t i 'of &am: The sucrose, mcrocrystalline cellul ose and the
conpounds of the invented conbination, as shown in Table IV below, are

m xed .and granul ated in the proportions shown with a 10% gel atin sol uti on.
The wet granul es are screened, dried, mxed with the starch, talc and
stearic acid, Abenbisgticeervedbridimd: conpressed into a tablet. 15 Table IV

| NGREDI ENIS NTS

N- { 345- ( %éﬁ%ﬂ‘-"ﬁ%? A [ YPD (1, 1- di met hyl et hyl ) - 1, 3- 100ng

t hi azol - 4-y1]-2-fl uorophenyl11l- Ezli f I uongbenzenesul f onam de (Conpound A)
2, 4-di fl uoro-N-{2- (et hyl oxy) -5 (4 pyridazrapl) - 6-10ng

qui nol i nyl]-3-pyridinyl | benzenesYl f&odm d={ Conpound B) M crocrystalline
cel | ul ose250ny sucrose50ng st ar ch X

“ N

I\

SN NH,

or a pharmaceutically acceptable salt or solvate thereof; and

10  (ii) a second compound which is a compound of Structure (II)

or a pharmaceutically acceptable salt thereof.

15 2. A combination according to claim 1 where the compound of Structure (1) is in the
form of a methanesulfonate salt and the compound of Structure (ll) is in the form of a free

base.

20 3. A combination kit comprising a combination according to claim 1 or claim 2

together with a pharmaceutically acceptable carrier or carriers.
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tal c20ny stearic acid2ng Exanple 5 - Tabl et Conposition WO

2011/ 046894PCT/ US2010/ 052242 The sucrose, mcrocrystalline
cel | ul oseweandiioesdsf t he conpounds of the invented conbiPo&ttiseep/oax4szhown in
Tabl e V below, are m xed and granul ated in the proportions shown with a 10%
gelatin | ution. The. we es are creen m xed th the
darch thi o dhroradBgi cRosidiit ot 308 LERER e BhE e BRASE ¢ bl et
5 {Tabl ? odmpodedREOB i tie (1) is ar; amount selected fror:n 10mg tcl) 300mg, and that amount is
N-{345-(2-am.no ri nmet -1, 3-

th azol - AYGieq b g ghd e o5t gl e b P OB R s Sy g A
M cr ocr yd$ ah amoantsldatddfs@n S@mgﬁezsmg ahd Tradt anwueias admadstereAMDCNDS 1000y
300ny 20mgy 10ng 5ng 10Exanple 6 - Tabl et Conposition

The sécron%g m crocrystalline cellul ose and one of the conpounds of the

I nvented conbi nation, as shown in Table VI below, are m xed and granul at ed
In the proportions shown with a 10% gelatin solution. The wet granules are
screened, dried, mxed with the starch, talc and stearic acid, then

screened Aand coognkiastEoh Kithdoonpaisingla etmbiddion alst@divly to ah INGRESH dENMS 1-4
2,4-difl 544- r|da2|n

qhi nol i n;j??e ger\é)ﬁ] %PWW BS%%We%?ﬁeg)gRPrﬁa(%er(oéSﬁgg[Fnd B) Mcrocrystalline

cel | UDose Sucrose Starch Talc stearic acid AMOUNTS 10ng

6. A method of treating cancer in a human in need thereof which comprises the in
vivo administration of a therapeutically effective amount of a combination of N-{3-[5-(2-
amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-

15 difluorobenzenesulfonamide or a pharmaceutically acceptable salt thereof and 2,4-
difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
pyridinyl}benzenesulfonamide, to such human,

wherein the combination is administered within a specified period, and
wherein the combination is administered for a duration of time.

20

7. A method of claim 6, which comprises the in vivo administration of a
therapeutically effective amount of a combination of N-{3-[5-(2-amino-4-pyrimidinyl)-2-
(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide
25 methanesulfonate salt and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-
3-pyridinyl}benzenesulfonamide, to such human,
wherein the combination is administered within a specified period, and

wherein the combination is administered for a duration of time.

30
8. A method according to claim 6 wherein the amount of N-{3-[5-(2-amino-4-
pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide or a pharmaceutically acceptable salt thereof, is selected
from about 10mg to about 300mg, and that amount is administered from 1 to 3 times per
35 day, and the amount of 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-pyridazinyl)-6-quinolinyl]-3-
pyridinyl}benzenesulfonamide is selected from about 0.5 mg to about 10 mg.
-39.-



60mg 5ng 10ng 5ng 2ng 20Whil e the preferred enbodi nents of the invention
are illustrated by the above, it is to be understood that the invention is
not |im two 2001/i4b894pr eci se i nstructions herein di scl ose@Carus2atoas22the ri ght
to all nodifications comng wthin the scope of the following clains is
reserved. CLAIMS W claim 5 1. A conbination conprising: (i) a first
conpound of Structure (lI): H C CH3 PcH3 FFHNS/ N, * N NH

or a pharmaceutically acceptable salt or solvate thereof; and 10(ii) a

second c oun ich is a conmpound of .Structur I a.

e macodt T oa i pectthse e G AR B g e O o MerERE 8RRk di ng to

cl ai m 1 vdyeimidibyhe2-¢1o taoniettlylethyIBt r3athtazoled-¢ll-R-fiusrdphetyie2,6or m of a

nmet hanesul.f onate_sal t .and .t he conppound of .Structure (J is.in,the, form of
T od bR 28l it B & BB e R sl e, i Sl o' [

cl ai m 1 dronchboun7Rmigdgebb@r26@ivighard haaamaceus adainisyerad oaps pbd daycand ther  or
carriers._ WD 2 689 US2010/ 42 4. A .conbinatign according to
ooy ot ama B2 AT N e RI A Bunda SR T & oerure (1)
I s an anqyntinglepetesbuffortamide psd ext&Ddorg abamd).5 haftoaboutrd mgs admi ni st er ed
froml1l to 4 times per day, and the amount of the conpound of Structure (I1)

Is an amount selected from0.5 ng to 20 ng, and that anount is adm nistered
once lper

10. A method according to claim 8 wherein N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-
dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide  or a
pharmaceutically acceptable salt thereof, and 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-
pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide are administered within 12
15 hours of each other each day for a period of at least 7 consecutive days, optionally

followed by one of more repeating cycles.

11. A method according to claim 6 wherein N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-

20  dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide
methanesulfonate salt and the amount of 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-
pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide are administered within 12
hours of each other each day for a period of at least 14 consecutive days, optionally
followed by one of more repeating cycles.

25
12. A method of treating cancer in a human in need thereof which comprises one or
more dosing cycles, wherein each said cycle comprises (1) administering to the human
from about 10 to 300 mg of N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-
thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide, or a pharmaceutically

30  acceptable salt or solvate thereof, 1-4 times a day for 1-30 days; and (2) periodically
administering to the human from about 0.05 mg 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.

35
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5day. 5. A conbination kit conprising a conbination according to any one
of clains 1-4 together with a pharmaceutically acceptable carrier or
carriers.woQo1id46884net hod of treating cancer in a hunmanPCh/use@d/ os12er eof
whi ch conprises the in vivo adm ni stratl on of a therapeutically effective
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30 16. A method of claim 12 or 13, wherein 2,4-difluoro-N-{2-(methyloxy)-5-[4-(4-
pyridazinyl)-6-quinolinyl]-3-pyridinyl}benzenesulfonamide is administered, once every 2-4

days.
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20di net hyl et hyl ) -1, 3-t hi azol - 4-y1] - 2-f | uor opheny11- 2, 6-di f | uor obenzenesul f o
nam de net hanesul fonate salt and the anount of

2, 4- di f | vwoceN/o@s94 et hyl oxy) - 544- ( 4- PCT/US2010/052242

pyri dazi nyl) - 6- gui nol i ny1] - 3- pyri di nyl | benzenesul f onam de are adm ni stered
within 12 our h, ot ch da egst 14
consecuti Ve day® *@ﬁtcﬁcﬁm{? Hgofgsl‘ghvﬁiﬁ'}qlgyggwﬂo'% %E’BetL}élB@th [%9(4cycl es. 25
12. A rTEtd"yﬁdaz)fﬁyl):6-Qmhblmgll]&nsyrelrnyl}ljer&ehwmmnar’ﬂldﬁ&@ddr’hh&#teﬁ@tﬂ onee eherg@apri ses
one or noje dosing cycles, wherein each said cycle conprises (1)

adm ni st ﬁg to the human from about 10 to 300 ng of

N-{345 (2 am no-4-pyrimdinyl)-2-(1, 1-di net hyl ethyl)-1, 3-

t hi az 1] 6-di f| enze | f.ona

phar ceu 8yca|‘§916§6’§c38% ﬁ%é’riglVf’he(f?'né(’J{'@@P%roflﬂ'z?gB?t%ﬁfX@g“?4n(gs a day for
1- 30 day giyridawdny(2§-qgpieolirytlE@fridinyBbenzenssdivhmyideds bdrainistarad, dncorvaty@it 0. 05
ng to 10 ;59 of 2,4-difluoro-N{2-(methyloxy)-

544- ( 4- py fl nyl) 6- gui nol i ny1] - 3- pyri di nyl | benzenesul f onanm de, or a
pharmaceutically acceptable salt or solvate. 35 WO

2011/ 046894PCT/ US2010/ 052242 13. A nethod of treating cancer in a human in
need t hereof which conprises one or nore dosing cycles, wherein each said
cycl d0comgx i sesmethodad eiaim 34 er i Sgviteveinh ie{HisA@rarhinod#@bioiding52{ 01260 ng of
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5 mg of 2,4-difluoro-N{2-(nethyl oxy)-5-

[ 4- (4-pyridazinyl)-6-quinolinyl]-3-pyridinyll benzenesul fonam' de, or a

phar nace cal cce ol er. f I ys. 1014. A
met h(r)Ig O;EdtreaAt %ﬁg‘ @aogcgpm%%%% ﬁn%eﬁg'ﬁr{\xﬁtéga&%@ﬁgo y\?vﬁ"é'” grfsn ses one or
nor e dosidigetbylethyd;1, treazoi-a- yﬂzﬁcﬂtUcm@ar@n;zlyél6ediﬁtmrpbéraeees(u]f9>na{dlden| stering to
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2,4-difl lr]glr}thgﬁ% ?B&?&ne%h (ﬁ%hg e}%h@% AFT Vr? ééjg?/nyl) - 6-

qui nol i nyl]-3-pyridinyll benzenesul fonam' de, or a pharmaceutically
acceptabl e salt or solvate thereof, once or twice a day for 1-30 days; and
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N- { 348- ( Z21am norwthogradf wladn g by 12-whgrdin N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-

di met hyl -4 A enzenesul f ona
m de, or e%f“%@%#gﬁgﬁ?@%%ﬁ§y4?éaeugf%%ﬂeﬁ9'igﬁqﬁﬂt¥&é% &guw @%@ for 1-30
days. 20IBethamestutiothtefs adngnisiengy oreecyery ¢r1adhysran i n need t her eof which
conpri ses one or nmore dosing cycles, mherein each said cycle conprises (1)
admi ni st ng man from about 0. ,
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vl 21| uoronnsnit o2 ot bagnopatpsnessl/8natdey. gl dilgr mosutical v

accept able er eof nmethod of claim 12
or 13, V\k&dmmlateﬂngltcdmélhumao-fmn{ﬂac(ulrét(lﬁyhg)icy’)() &g&f@m—dlﬂuoro N-{2-(methyloxy)-

pyri dazi Ayl - 3- pyr i di an nj. st ered,
once gverr}yyﬂ‘lz(‘lzio yﬁgééﬁ?}hj %@8@@&@8@%#%%%%@6@@%28& rﬁ]a %Lrﬂgafc}? claim
12 or 13 acmbraablemampzls@i/étb fwr5etNddyd- ( met hyl oxy) - 544- (4-
pyri dazi nyl)-6-qui nolinyl]-3-pyridinyll benzenesul f onam de i s adm ni st ered,
gnz_edie;/ler > 7 da rtoﬁé%ﬁ'ﬁa e:[nggfrgm(%f u%a%l |F1nn%gd% rec?fwhlch comprlses one or
more repeatlng dosing cycles, wherein each said cycle comprises administering to the
35  human from about 70 to 260 mg of N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-

1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide, or a pharmaceutically
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pyridazi nyl)-6-qui nol i nyl]-3-pyridinyl| benzenesul fonam de is adm ni stered,
once every 8- 15 days. 1019. A nethod of claim 14 or 15, wherein

N-{345- ( 2varrbnoddsopyri m di nyl) - 2- (1, 1- PCT/US2010/052242

di mret hyl et hyl )-1, 3-t hi azol - 4-y1] - 2-fl uoropheny11- 2, 6-di f| uor obenzenesul f ona

m de net hanesul fonate i s adm ni stered, once every 2- ays. 1520. A net hod
ot 1 o maRSAbIS GaT op s Gath THarqosa k2151t A SRy At B v RS (3 1.
di met hyl eddmyhitefin@td the amolan4ropildbairt D15uag apb erydf 2, L difiuciof V4@ (radtanprnes ul f ona

m de net sul.f ona i s adm Qi ster once eyery .5-7 days. 2021. A met hod of
Cl & m 14 RO B ARt 5 e R s AL PR Aoty

di met hyl etcoypthbld s3k bhsazat fak-5y14 dasst | uor ophenyl11- 2, 6- di f | uor obenzenesul f ona
m de gEt hanesul fonate is adm ni stered once every 8-15 days. 22. A nethod
of tréating cancer in a human in need th f which conprises one or 25nore
epeat | nd Hos mielpeiasEorotieryi e B SR 4 S dy e b Gabr e S IR0 ng ¢ o
t he humargofgnom about 10 to 300 ng of

N-{345-(2-am no-4-pyrimdinyl)-2-(1, 1-di net hyl et hyl ) -

1, 3-thiazol -4-yl1]-2-fl uorophenyll-2, 6-difl uorobenzenesul fonam de, or a

phar maceuts. calA phegeepicribh 24 sehdre@drsafidanateis bliERAOMuUtaht4 tinmes a day for
5-14 days, followed by adm nistering to the human fromabout 0.05 ng to 10
ny ofl 2, 4-di fl uoro-N-{2-(nethyl oxy) -

30544- (4-gvyr i dazombihdtiderapdbring toyeh) oBeclpwid i ayHdrein zaiesedbidoanpslmd ior a
phar maceut i{f?afj Irx ﬂ]pce table salt or solvate for 5-14 days. 23. A nethod of
treating "8 P Heifan i n need thereof which conprises one or nore
repeati ng dosing cycles, wherein each said cycle conprises admnistering to
t he 35hu from about 70 to,. 260 of , : :

N- {345 ( Zlani HbCATBYPIGR FACAPILE AT Procsrriae AT foryisy In therapy.

1, 3-tisi azol -4-y1] - 2-fl uorophenyll-2, 6-di fl uorobenzenesul f onam de, or a

phar mace icaI(AX l§)/\iD 2011/ 046894PCT/ P§2010 052242 acg\%gﬁpabl e salt or

sol vate tfer edt “OMLHAYGNALCOINGI0 any oT gals 53 OT Y5 I e b§P &8 ni stering
to the human fromabout 0.5 ng to 5 ng of 2,4-difluoro-N{2-(nethyl oxy)-5-
[ 4-(4-pyridazinyl)-6-qgui nplinyl]-3-pyri.dinyll benzenesul f gnam de, or a

bhar et cal A YRR endslio BiBrohg S PEBTETa sty dne S johe: hod
accor di nglzimy 1odetogéthet wits pharnZideutidadly ecsepsaledcardaercer i s mel anoma or

col O%B 25. A nmethod of claim 24, wherein said cancer is a BRAF nutant. 26.
A corbi nati on according to any of clains 1 - 4 wherein said second conpound
i s in theo0k or sef offar eendiesien a2dordiAgto aby ofadlaios 1acd ar ithe mgartuacturg opaoceedi ng
claimfor_use in &hﬁ a@é't 28,[ ]A conbi nati on according to any of clainms 1 -
4 for usd"FHRTLULT" ée AEER O phar maceuti cal conposition conprising a
conbi nation according to any of clains 1 -4 together with a

phar rraceL§1i calﬁe‘%%%e tC%pnl]%oc r\;v' & in 2aC|) Sé)ﬁc Hse qfncgmcqnbi nat(i:ronticaccordi ng
to any of” ¢l ai - PN 178 “rEnTract uq(é 5F" 8 edi LRt PETCTAE" t r eat ment
of ca&hcerbredkt or golomt hod of claim8 or 9, wherein said cancer is nel anons,

| ung, pancreati c,

32. A method of claim 17, wherein said cancer is melanoma or colon.

33. A method of claim 32, wherein said cancer is a BRaf mutant.
30
34. A method according to any one of claims 12-15, wherein said cancer is melanoma

which has progressed after being treated with a BRaf inhibitor.

35. A method according to any one of claims 12-15, wherein said cancer is melanoma

35 which is resistant to a BRaf inhibitor.
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25breast or colon. 32. A nethod of claim 17, wherein said cancer is

nmel anoma or colon. 33. A nethod of claim 32, wherein said cancer is a BRaf
mut ant . WO0211/0468y8t hod according to any one of clains PETAB20MI0622¢2 N sai d
cancer is nelanona whi ch has progressed after being treated with a BRaf

i nhi bi tor A et hod rd|n 0 clains 12-15 erein said
cancer |+ el dBeossEr e Shltne BedRineol St Siaerath AR caager ' g
2011/04689AE@HMWEQQ&£W65@@§£ﬂm&ﬁbemgnﬁbhmdm&taeﬁﬁfmgmﬁazany one of clains
12-15, wherein said cancer is colon cancer which has progressed after being
treated with a BRaf inhibitor. 37. A nethod according to any one of clains
12-15, wgar ei M sethdbdcaoeingts aap boa obdainser2- 1) ivdlereis ssid sasteamnd cdlon a BRaf
i nhi bitor, L . I
5" 7 cancer which is resistant to a BRaf inhibitor.
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