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25  catalyze the phosphorylation of an amino acid side chain in various proteins by the
transfer of the y-phosphate of the ATP-Mg®* complex to said amino acid side chain.
These enzymes control the majority of the signaling processes inside cells, thereby
governing cell function, growth, differentiation and destruction (apoptosis) through
reversible phosphorylation of the hydroxyl groups of serine, threonine and tyrosine
30 residues in proteins. Studies have shown that protein kinases are key regulators
of many cell functions, including signal transduction, transcriptional regulation, cell
motility, and cell division. Several oncogenes have also been shown to encode protein

kinases, suggesting that kinases play a role in oncogenesis. These processes are
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growth factor receptor and others. Studies have mdicated that many tyrosine kinases
25 are transmembrane proteins with their receptor domains located on the outside of the
cell and their kinase domains on the inside. Much work is also in progress to identify
modulators of tyrosine kinases as well.

Receptor tyrosine kinases (RTKs) catalyze phosphorylation of certain tyrosyl

amino acid residues in various proteins, including themselves, which govern cell
30 growth, proliferation and differentiation.

Downstream of the several RTKs lie several signaling pathways, among them is
the Ras-Raf-MEK-ERK kinase pathway. It is currently understood that activation of Ras
GTPase proteins in response to growth factors, hormones, cytokines, etc. stimulates
phosphorylation and activation of Raf kinases. These kinases then phosphorylate and
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caneet -including transcription factors that control cellular growth and survival. Given the

importance of the Ras /Raf / MEK / ERK pathway in the development of human
cancers, the kinase components of the signaling cascade are merging as potentially

25 important targets for the modulation of disease progression in cancer and other
proliferative diseases.

MEK1 and MEK2 are members of a larger family of dual-specificity kinases

(MEK1-7) that phosphorylate threonine and tyrosine residues of various MAP kinases.
MEK1 and MEK2 are encoded by distinct genes, but they share high homology (80%)

30 both within the C-terminal catalytic kinase domains and the most of the N-terminal
regulatory region. Oncogenis forms of MEK1 and MEK2 have not been found in human
cancers, but constitutive activation of MEK has been shown to result in cellular
transformation. In addition to Raf, MEK can also be activated by other oncognese as

well. So far, the only known substrates of MEK1 and MEK2 are ERK1 and ERK2. This



Mut ations in various Ras GIPases and the B-Raf kinase have been identified
15that can lead to sustai ned and constitutive activation of the MAPK

pat hway, wbtoneiedsg resulting in increased cell divisiorcan$2ensisoal . As a
consequence of this, these nutations have been strongly linked with the

Cancor SMURHE! SHSTSNF SRPOBhe IOy e o e 2Dt RsGRIPNEEIB T hat of

B- Raf , tgfbsﬁiéﬁﬁé tﬁré@ﬁ'rﬁ@%&r’dg@s :%&%WEK?%d IVIEIRQVét% crr%al 8%Fnt<'rﬂ the & Nﬁlt ure
(2002) Gar net rai R, Cancer Cel 313-

Zebi scHransdugtian op@cmlerwh@h allws| it tor\mtegrérefr@ae,yrextreqﬂm@r sagna_smtomeo
M dgl ey, ﬁKS E‘ Kerr Crit. Rev. Onc/Hematol. (2002) 44:109-120;
Sm th, p%t Curr Top. Med. Chem (2006) 6:1071-1089; and

Dowgwar d, J Acdtsl@@m ggrt ha@adééﬁfre@a?ﬁl%éd 3ndtlardidhibier B aldritedt 6fthel MAPK

nmut ati ons of the B-Raf kinase that activate MAPK pat hwaé 25si gnal i ng have
r

been f dumsg pathwaxr(ge. MEroahoulstbe of Velkig POV P& oY RIY- prodilarative, ZoBPosigiica)
ond ki R HBSAS dde il e Bind oo @'%?%@%@’94@%@&%@?'@@&? over,

but stiihVasivgdisebsant , frequencr es in the foll ow ng Barret's
adenocarci ngma (Garnett et al., Cancer Cell ;12004 313-319 and. Sormmer er
30et al oncdjereovendois)alsa kpgwi dhatasedmpgund navingiMEK: inBiRHeRGHEY ( Zebi sch

(}gz) effdil Iy%’c‘jucés' |ﬁﬁ|b§ﬁ)'n of( B8R 9L ?&wﬁi%ﬁd%@?ss@ﬁaﬁé%ﬁ%ﬁﬂr cQ?V' €s

supra cervi cal cancer (Mreno-Bueno ncer (2006)
12(12) (386510&8&3)@ BodlogieagChbemnistryn ook 276aNoapgfor. 268661692,2002)) GBH tEé(S)

A e R s Y s

ependy R A6H0B0En 8 tanoPgbAedis whaRatdaploer (Ber | ) (2004) 1108(6) 467- 470,
Davi es (2002) supra, and Garnett et al., Cancer Cell (2004) supra) and

secondar y Cl\l&lutahmm(\rarleus Rast G3Pases and the:8-Behkinase heve beendgentdiedof

canger NPT e shblin e ol cbASHERE BRaBbictiie S e 2l kRl

Res. (%@@I)rn@?r( %}e&%@lceﬁ%’élsrdaaé{rhc%uKVWZAS%J@CBrﬂse@]@@nZ@@fﬂﬂ@ tAks@l ., Cell.
Mol . Life Scir. (2006), gastric cancer (Lee et al Oncogene (2003) 22(44)

6942- 69'4@'0%5]19&13@@@9 nQWe“m‘@QdNﬁhHT%%‘éiﬁbhm%b ﬁgV@qg@@ﬁDs’ar@el I

5215 "B ¥ GO ) St S B 2R

hemat ola)@l spemfmaﬂy?ohatrtfflarﬂaarfggnIsagﬂaélmaasdaét(daars rigtstrieéd & Daviegnegret @l |
(2004) obl astic | euk rnett et al.

| | | h
Cantder RaRre (i) o Lo Parbetf s aBBDS 3¢ Gancer Gl 4004 S aes 316 5)
310-31 t 18(1
D70, 21 Fe0iSGhA SYRRARAC S, Lok AP 2 Eé%)(%%@%ﬁiéﬁ21)[:”9’925"@%%5@%4)& (H
yel odyfept 231, Criy AbvoGesHehalat (28024440961 20; SukETIRA, mcw) Caup(Tap. and

(c::(r)\r];)lrjunc 0%8% %%ﬁ@}( ‘@%39( 8\rlvnwatrd aj Ela?clgev Canc hé@OB)%e% 1-22.
Naturally occurring mutations of the B-Raf kinase that activate MAPK pathway
25 signaling have been found in a large percentage of human melanomas (Davies (2002)
supra) and thyroid cancers (Cohen et al J. Nat. Cancer Inst. (2003) 95(8) 625-627 and
Kimura et al Cancer Res. (2003) 63(7) 1454-1457), as well as at lower, but still
significant, frequencies in the following:
Barret's adenocarcinoma (Garnett et al., Cancer Cell (2004) 6 313-319 and Sommerer
30 etal Oncogene (2004) 23(2) 554-558), billiary tract carcinomas (Zebisch et al., Cell.
Mol. Life Sci. (2006) 63 1314-1330), breast cancer (Davies (2002) supra), cervical
cancer (Moreno-Bueno et al Clin. Cancer Res. (2006) 12(12) 3865-3866),
cholangiocarcinoma (Tannapfel et al Gut (2003) 52(5) 706-712), central nervous
system tumors including primary CNS tumors such as glioblastomas, astrocytomas and



Hodgkin's | ynphoma (Figl et al Arch. Dermatol. (2007) 143(4) 495-499),
non- Hodgki n's | ynphoma (Lee et al Br. J. Cancer (2003) 89(10) 1958-1960),
megakar yowbastia7izeuken a (Eychene et al Oncogene (1995pCcTA(SB)10D31808 1165)
and nmultiple nyeloma (Ng et al Br. J. Haematol. (2003) 123(4) 637-645),

hepat | 1 ul et al ||
Ciﬁi‘e?‘:e@wﬁg&%@ﬁ S Kihhed! udsio Mmﬁ‘at@@/( %%sr?zgéo%f@@sfﬁf‘ﬁéﬁ)fgt biyids

CGKQGQQ) Sdsre; arﬁ@@%ﬁhet%%ﬁ é@ﬁc@ec‘z‘éﬁgz §Qepr, %G@ecohﬂﬁ@}@N@tu%@H
ceII | ung cancer (Pardo et al O J. 06) "25(13) 3078-3088) and

non- sel.., mtasﬂaaagt@m&eent(qumﬁ of tymays orginatingoutsitecef thRussel | &

Mcd ugga ]] Pat hal . 004P 2({3( Zg 617- 6|1% 5|and £S5 2|0026) Supr )a
endormet 417 PENOLP SYeisi e £PI05TCg) CancelypEHatEY Pr‘?(ezt?‘g%ﬁ '”ébt%? Ahghom

Mor gno-(BueR@tell GincéF Res. ?@UQ 62 6463064D5, DEViEY ( SZG@QW@&ﬁﬁarﬁ?d Zabieeh et
(I'shinmura et al Cancer Le 2003) 199(2) 169-173 Itul ta(r%a(adenorra (De

Mart i n@'etC%/l Mpl. Idieasei (2Q416), gapiae cancerbes et@l Q?CRQQD%XZOQﬁ) 44 )0¥%encer

a1t 50 PR el A aee bkl Saddals P RRERR Sh R

and s klanobmmeoca)r(eﬂoaral uaat \MCancardnet (2003505¢8)0623-82PGnd3Véberétal
' Over expressi on of cRaf has been |inked

1287-1290 and Davi es 2002
Lo L Oaetiane P00 heo B AR ser 1ok, hermiepOERENar DEl sl e KRR o sch

R o A R e e i el
; '?lu& gl (Bezdeth et aheczaac(bﬁrf@eﬂ (20041 Bap:@samd]Guh&m‘ssmaet@rmmm/&mﬁﬁ)aﬂt&@zy

|
el ect i3 TRh AGaRTy SboBhs dEma IR e d B Al Bl 290 ndas 478 °"e:
al ., (2086hngans@itiaReen <68l Eéé@m&ké@éé)19(t12)§292@@l21@b|m 68 9I88td hat

inhibitors of one or nore kil naseS w | be useful for the
t r eat myNdagames ¢Ghistianses etral behleemta)(rwoﬁb eup@ésam gltredioninyalogenous nase.

s B Tk ) R R0 A A7 T S B s
311(576%d ¢ rﬂaBﬁ&ha%F | OB AbH D“er#ﬁa@’cb?ewo@vwasel)(ﬂ‘%g@%)ehoﬁJHd@ ey
Int. (2003 63(2 427-437). 10Thou t here have been many recent advances

0 i he IMeROmELEGTo hsel. GATPT (EHBINARISOL100D-4960 hen ke S Ha
hi bi t f
tr oat micg e PAEVERRTTRL BEOPRFFE: | RoeTHORPHRFL 1 h ARHBIREATRRRR Qo

| NVENTIé}JPdI BBTMeI—lwma&Jnt(ZOGS)emaa(m 6%\6-451) degpatbecelilar capobonmat (Gameft et al.,

chermt lr,gl C@%gnts that provides increased activity over nonot herapy
art el ?ug conbi nation that includes the MEK inhibitor

Vi 'ﬁb‘ékﬁﬁé A i S e L 8
yl] pher@dam@ardiaa‘n{m&(supea pha Daxossut2i00a) byprag.cegpiudingesrsall telblungadanate
thereof pardo et al EMBO J. (2006) 25(13) 3078-3088) and non-small cell lung cancer (Davies
(2002) supra), ovarian cancer (Russell & McCluggage J. Pathol. (2004) 203(2) 617-619
25 and Davies (2002) supr), endometrial cancer (Garnett et al., Cancer Cell (2004) supra,
and Moreno-Bueno et al Clin. Cancer Res. (2006) supra), pancreatic cancer (Ishimura
et al Cancer Lett. (2003) 199(2) 169-173), pituitary adenoma (De Martino et al J.
Endocrinol. Invest. (2007) 30(1) RC1-3), prostate cancer (Cho et al Int. J. Cancer
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Zebisch (Cell. Mol. Life Sci. (2006)) and erythroleukemia (Zebisch et la., Cell. Mol. Life

Sci. (2006).
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, 4, Gadio cutaneous syndrome (Rodriguez-Viciana et al Science (2006) 311(5765) 1287-
1290) and polycystic kidney disease (Nagao et al Kidney Int. (2003) 63(2) 427-437).
10 Though there have been many recent advances in the treatment of cancer with
compounds such as the MEK and B-Raf inhibitors, there remains a need for more

effective and/or enhanced treatment of an individual suffering the effects of cancer.

SUMMARY OF THE INVENTION

15 The present inventors have identified a combination of chemotherapeutic agents
that provides increased activity over monotherapy. In particular, the drug combination
that includes the MEK inhibitor N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-
dimethyl-2,4,7-trioxo-3,4,6,7-tetranydro-2H-pyrido[4,3-d]pyrimidin-1-
yllphenyl}acetamide, or a pharmaceutically acceptable salt or solvate thereof,

20  in combination with the B-Raf inhibitor 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 described.

The MEK inhibitor of the invention is represented by the structure of formula (1):

H,C N .
H , Or a pharmaceutically acceptable salt or solvate

25  thereof (collectively referred to herein as “compound A”),
The B-Raf inhibitor of the invention is represented by the structure of formula (l1):



15t et rahydr o- 2H- pyri do[ 4, 3-d] pyri m di n- 1-yl ] phenyl | acet am de di net hyl
sul foxi de (solvate) and
N-{3-[ 5- (WoAm ma7288pyri m di nyl) - 2- (1, 1- di et hyl et hyl ) - 1 p8TtUse@p 52848 y1] - 2-

fl uorophenyl}-2, 6-di fl uorobenzenesul f onam de net hanesul f onat e. In
anot her aspect of the present I nvention, there is provided a conbination,
conpri si ng: . conpou #ornula (I) 5H(1) or a pharmaceutically
accept abl e s. -n,solvat Eeof; and (ii) a conpound of forrmula (I11):
10or a phar naceut scalfly Net ptabl e salt thereof for use in therapy.

sent invention, there is provided a
I ) a conmpound of formula (1): 15 () or a
eNsalt or solvate thereof; and (ii) a compound of

. |
formia (11): HCoH cHN A

I n anot her aspectiN
conbi nati on, conpri §

2, or a pharmaceutically acceptable salt thereof

(collectively referred to herein as “compound B”).

In a first aspect of the present invention, there is provided a combination comprising:

5 (i) a compound of formula (l)):

(N

or a pharmaceutically acceptable salt or solvate thereof;
and

(i) a compound of formula (I1)

F H,C CH,
o CH,
1t

§:O F N=

S

F HN N

10

AN
M

N~ "NH, (”)

or a pharmaceutically acceptable salt thereof.

NS

In another aspect of the invention, there is provided a combination comprising
N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-dimethyl-2,4,7-trioxo-3,4,6,7-
15  tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl sulfoxide (solvate)
and N-{3-[5-(2-Amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-
fluorophenyl}-2,6-difluorobenzenesulfonamide methanesulfonate.



N FHNNII NNH 5(Il) or a pharmaceutically acceptable salt thereof for
use in the treatnent of cancer. I n anot her aspect of the present

i nvent i orwot2her@7138 provi ded a pharnaceuti cal conpositi @oT/USeMpOszsINg:
10(i) a compound of forrmula (I): (1) or a pharnaceutically acceptable

salt or solvate thereof;, K a I .compound of formula, (11): WO
D011/ 047 238 HANOLID FePEELaDae Hebe TN, Thert i, PRaVigey f cirigination,
comprising:
(i) a compound of formula (1):

(@] HN
‘N)ﬁi;{m%
PPN
(e] N @]
0 /@ CH;,
N
5 H (1)

or a pharmaceutically acceptable salt or solvate thereof; and

(i) a compound of formula (Il):

F H,C CH,
0 ’%CHS
/

?:O F N=

F HN S

Z "N
|
\N)\

NH, (1)

10  or a pharmaceutically acceptable salt thereof for use in therapy.

In another aspect of the present invention, there is provided a combination,
comprising:
(i) a compound of formula (1):
15



N NH, 00 or a pharmaceutically acceptable salt thereof together with a
phar maceutical ly acceptable diluent or carrier. 5In a another aspect there
is provi owd2hedmse of a conbination conprising i) a comrpoarsdoiofsFses mul a

(1) F O HN H(IT) or a pharmaceutically acceptable salt or solvate
thereof; and 10(ii) a compound of formula (11): or a pharnmaceutically
acceptable salt there le manufacture of a medicanent for the
treatment of cancer. 1 not her aspect there is provided a nethod of
treatment of caneer Hy mral conprising adm nistering to said mammal :
(1) a ther uti gall effgctive anount of a conpound of fornmula (1) WD
2011/ 047238PCTAUS 57808 (1)
X
0~ "N 0
1O
H,C N

(1)

or a pharmaceutically acceptable salt or solvate thereof; and

(i) a compound of formula (ll):

F H,C CH,
o) jCHS
/7

SI:O F N= S

F HN N

PN

5 N~ "NH, (1)
or a pharmaceutically acceptable salt thereof for use in the treatment of cancer.

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

composition, comprising:
10 (i) a compound of formula (1):

N
: (1)

or a pharmaceutically acceptable salt or solvate thereof; and

(i) a compound of formula (ll):



or a pharmaceutically acceptable salt or solvate thereof: and (ii) a
conpound of forrmula (11): or a pharmaceutically acceptable salt thereof.

| n anot hewoaspaat23st here is provided a nethod of treati RgTABREION5ISNS 2 hunan
in need thereof conprising the adm nistration of a therapeutically
effective anmpunt of a 10conbi nati on of

N-{3-[3 Q ropyiﬁ ? -fl uoro-4-i odo- phenyl am no) 6, 8-di net hyl-2, 4, 7-
trioxo- oy 7~ et r alydf 6- 2H pyri do[ 4, 3-d] pyri m di n- 1-yl ] phenyl | acet ami de,
or a pharlmacetti ca 'Y; acceptabl e salt or solvate thereof, and

N-{3-[ 5- (2-"Ahs N
pyrimdinyl)- ,%; i methylethyl)-1, 3-thiazol -4-y1]-2-fl uorophenyll-2, 6-

di fl uor obenzenesul fonam de or a pharmaceutically acceptable salt thereof.
151 n anot her aspecty e 35 provi ded a nmethod of treating cancer in a
human i n need thereof conﬁ“'sing the adm nistration of a therapeutically
effecti i i ! i i

o [ 3 e o st g eTwity s ehariaceyisally, 4 7.

t ri oxo-&,cép@mble diwerdoydacierH pyri do[ 4, 3-d] pyri mi di n-1-yl ] phenyl | acet ani de

di met hyl sul f oxi de sol vate and

N-{3-[5-(2- Am no-4-pyrimdinyl)-2-(1, 1-di net hyl ethyl)-1, 3-thiazol -

2045y1] - 2- f l|HQy Sidtray 3dpebt thatefis wes\ndem arngsabf 8 RaMuieatRL drAgssihg onate. I n
a further aspect of this invention is provided a nethod of treating cancer
in a mdhgempoundef fereuladt) whi ch conprises administering a therapeutically
effective WD 2011/041238PCT/qs2010/052808 anount of a conbination of the

i nvention wherein the yefbiyrati on is adm nistered within a specific period
and for a duration of t BRI EF DESCRIPTION OF THE FIGJRES 5FIGJURE 1 is a
graph show ng the growt h i nhibition due to adm nistration of the MEK
i nhi bi tor of)Co A, dhe B-Raf inhibitor of Conpound B, and the

conbi nati on thefeof FNGURE 2 is a graph showi ng the tunor growth

i nhibition dugi&o \|dm i stration of the MEK inhibitor of Conpound A,
“onpound B, and the 10conbi nation thereof. DETAI LED
ENTI ON As used herein, the MEK inhibitor

t he B-Raf i nkrbitor
DESCRI PTION OF T
1- 5-{2-f | uor o- 4- i odo-

N-{3-[3-cyel op

phenyl am 9@46, R et hy1- 2,4, 7-tri oxo-3, 4, 6, 7-t et rahydr o- 2H pyri do[ 4, 3-d] py
rimdine,2- yl I phenyl | acet am de, or a pharnaceutically acceptable salt or
solvate thereof, is (1)

or a pharmaceutically acceptable salt or solvate thereof; and
10 (i) a compound of formula (l1):

F H,C CH,
o) ’QLCHS
/r

§:O F N=

F HN ~ 0

I
\N)\NHZ _

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
the treatment of cancer.

15 In another aspect there is provided a method of treatment of cancer in a

mammal comprising administering to said mammal:

(i) a therapeutically effective amount of a compound of formula (I)

10



represented by a conpound of forrmula (I): (1), or pharmaceutically
acceptabl e salt or solvate thereof. For convenience, the group of possible
conmpound woaoszl4rs8or sol vates is collectively referredpCo/imssoiCosgsosind A,
meani ng that reference to Conpound A will 20refer to any of the conpound or
pharmaceutically acceptable salt or solvate thereof in the alternative.
Dependi ng on nami ng cogyentidn, the conpound of forrmula (1) may al so
properly be referred c@

N-{3-[3-cycl opropyl+mT (R~f| uor o- 4-i odophenyl ) am no] - 6, 8-di met hyl-2, 4, 7-

25t ri oxo- 3, A\ 6, 74t et rahyg[fopyri do[ 4, 3-d] pyri m di n-1(2H) -yl ] phenyl | acet am de
. WD 2011/ 047R38 82010/ 052808 As used herein, the BRaf inhibitor
N-{3-[5-(2- Ami no-4-pyrijm dinyl)-2-(1, 1-

di et hyl et hylof~ ™N3- Tht a2l - 4-y1] - 2-f | uor opheny11- 2, 6-di f| uor obenzenesul f ona
m de or pharmaceyticglly acceptable salt thereof, is represented by a
conmpound f or nul= Y:* FHC CHOCH3 /, Sr F1 F HNNNH 0 O 50or a

phar maceut ||cal | ¢cceptabl e salt thereof, For conveni ence, the group of
possi blwectonpou and salts is collectively referred to as Conpound B,

meani ng that "reference to Conpéldind B will refer to any of the conpound or
phar maceutically acceptable salt thereof in the alternative. As
used herein the term "conbination of the invention" refers to a conbination
10 conpyrigpharniauartival dccsptaliesanoréoRate thereoangsed herein the term
"neopl asm' refers to an abnormal growth of cells or tissue and is

under st(@ba compoyedwidonsaiadt): i . e., non-cancerous growths, and malignant,

i.e., capgerous growhs, The term "neoplastic" means of or related to a
neopl as ° >
p 0 CH,
Sso F N=
F HN xS
Z °N
\NJ\NH
5 2 (1)

or a pharmaceutically acceptable salt thereof.

In another aspect, there is provided a method of treating cancer in a human in
need thereof comprising the administration of a therapeutically effective amount of a

10  combination of N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-dimethyl-2,4,7-
trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide, or a
pharmaceutically acceptable salt or solvate thereof, and 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.

15 In another aspect, there is provided a method of treating cancer in a human in
need thereof comprising the administration of a therapeutically effective amount of a
combination of N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-dimethyl-2,4,7-
trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide dimethyl
sulfoxide solvate and N-{3-[5-(2-Amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-

20  4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide methanesulfonate.

In a further aspect of this invention is provided a method of treating cancer in a
mammal in need thereof which comprises administering a therapeutically effective

11



As used herein the term"agent" is understood to nmean a substance that
15produces a desired effect in a tissue, system animl, mamual, human, or
ot her subyvecabi1/acwser di ngly, the term "anti-neopl asti c agemtuS2e19/0623der st ood
to mean a substance producing an anti-neoplastic effect in a tissue,
system ani mal, nmanmml .. hupgan,. or other subject. It is alsg to pe

cnder S{EBA TR GRTDRGHAR o ) nben o ST Lo SRTRN 0N 2S SORUNRE SN or
CONPOSiittR adpdciR iridiPaRd FRTEQUAHSN of @Rl t he term "treating” and
derivatives thereof as used herein, Is neant therapeutic therapy. In
reference to a particular condition, treating nmeans: (1) to aneliorate the

condi ti [ f L ical mani festations of the condition,
(2) to @%lt% P%%ﬂ%iﬁ?goﬂéeg?awggpm nts in the biological cascade that
|l eads to or FISUREROBY daphishlowlife tHeon@hdr fowed inhibitiemeauétto BBRfnistratidle

bi ol ogi cal manifestations of the 25condition (3) to alleviate one or nore

of t he dfyhe M inbitaraf CappainkActtaBtRald8kibEpaok@omipoHnd s agdHlet i on or
one or - tonms, effects or side effects associated with the
condi ti%@?g{'g eg}eerrrée%ﬁpt hereof, or (4) to slow the progression of the

condi ti on orFIGURBR iger graph shioevily tHeo@inesr growth fngddiadn dos tobdhiieistratich ti on.
WO 2011/ 047238PCT/ US2010/ 052808 As used herein, "prevention" is

under st@de MFEK &bitqroiiGrmpethey e BRaldAMiRItet PibpRognd B, dnddheo

sulgt arddrbih4tisH Hdresh the likelihood or severity of a condition or

bi ol ogi cal manitestation thereof, or to delay the onset of such condition
or biological manifestation thereof. The skilled artisan wll appreciate

apr op et IR PRSCERIFUR Ok PHEMIEA BN conelalr &6 at high sk for

devel opi ng GRAGESd nBHH 1AE MERINAoRSONASLENTRIoBrSEyI e -fidstblaLiddiost ory of

3
cancer or when a subject has been exposec} t0 a carcinogen. used herein,
t he t erphenyidneinn)a,8-cimethyi-2,4védriexa-Bat, 6 Antetrahydio-2H dryuigoft, 3tiieyriveidinut i cal

agent t will elicit the biologigal, or ical r n f i ssue,
Tod9st oPhalihaseTamtds s ik RS iGN CAocBRERTE sol B BRVRE flerdy 3
r esear Gepresehtdd bylaGoribodnidl diiTeFmDlagl): t he term "therapeutically effective
anount” neans any anmount which, as conpared to a correspondi ng subj ect who
has not received such~amwi,! results in inproved treatnent, healing,
prevention, or anelior @ of a disease, disorder, or side effect, or a
decrease in the patgefagvancenent of a disease or disorder. The term
15al so incI%s ithiln its scope anmounts effective to enhance nornal
physi ol ogi cal™ i N/CHs Compounds A and/or B may contain one or nore
chiral atons, or otlherwi se be capabl e of existing as enantioners.
Accordingly, g N4¢) s of this invention include m xtures of
enanti oners as | S purified enantioners or enantionerically
0
oy
H

c 3
thereof. For convenience, the group of possible compound and salts or solvates is

(), or pharmaceutically acceptable salt or solvate

collectively referred to as Compound A, meaning that reference to Compound A will
20 refer to any of the compound or pharmaceutically acceptable salt or solvate thereof in
the alternative.

Depending on naming convention, the compound of formula (I) may also properly be

referred to as N-{3-[3-cyclopropyl-5-[(2-fluoro-4-iodophenyl)amino]-6,8-dimethyl-2,4,7-
25  trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl]phenyl}acetamide.

12



20enriched m xtures. Also, it is understood that all tautonmers and m xtures
of tautoners are included within the scope of Conpound A and Conpound B.

Al so, it weandarssood t hat conpounds A and B may be presentsedy/osmpar at el y
or both, as solvates. As used herein, the term"solvate" refers to a

I f i abl 0l chi TYy. I in.this i i on,
compounds. ofAS bSeRINgTT) hE BTNt OE MGG A R A REE BRIV et | Such
sol Ventcﬁm{eﬂ’{yléth?l_)ﬂ%ﬂ]‘ﬂﬁﬁ%loi-yﬂ{zeﬂd&&%@%@g}lz!@diflﬂ@i‘qdeﬂ&éﬁéﬁﬂfbn‘éﬂrﬁi@e bhe

bi ol ogi cal dctivity of the 50l ute. es of suitable solvents include,

but ar epheomaceuiically acseptaiiesalt thareahdd repdesanted loyd ¢empdend garhada(1l)and

acetic acid..In one, di ment, the solvent used is a pharmaceutically
accept ap s% vent . ' | es of suitable pharmaceutically acceptable

sol vent smcliude, without® limtation, water, 30ethanol and acetic acid. In
anot her enbodi%hent ;| tThe sol vent used is water. Conpounds A and B may

N

have t he fabf rystallize in nore than one form a characteristic,

rphism and it is understood that such pol ynorphic
forms ("pol ynorphs' re within the scope of Conpounds A and B.

Pol ynor phi sm gener afy-y~@an occur as a response to changes in tenperature or
WO 2011/ 047238PCT/ US2010/°089808 pressure or both and can also result from
varizat i j - ' i S : b St i shed
by var i ScPARTGEUREAR] Bcart it I IhRERE ol Bl R, S0 oRd bvdsaibte

di f f r acdangpopat ared sslis sadalibelively refarréd e lasi @gmpoumd B, Gogmingnthakreference

di scl d clapned, al i h ticall . bl | t
Chor eots Giartd biElcey e BoliohbLORn BRI REPLRHERLT BiSeaBlieu: o
MEK actih¥idof in By diterHh@rd.y i n treatment of cancer, in WO 2005/ 121142.

Conpound A is the conpound of Exanple 4-1. Conpound A can be prepared as
descri bed i rAsngsedberei? thiedtermSgomiinationciipe umentions réfars teea Comiinatioa

di net hyl sul f.oxijde sol vat e. i tabl 10 Conpound Ais in the formof a
sog‘?’um°s°£|”FBr.'S'%FPQB?%H”"?%@BSE#%I“ROV@C’ P’_n the formof a solvate selected
from hydratgs ugsehbfeineidieret MabplasnTirbfc?sed bﬁ%noﬁhbpamﬂﬁwaéus ér

pent ancol , isopropyl alcohol, ethylene glycol and 3-nethyl -1-butanol. These

sol vat é?ﬁ_sblﬂdi_ngdﬁtun\défsﬁﬁo@%inﬁb%@ﬁg@d-%yﬂ%éame@kﬁ growihs; pad éfM”gﬂaBFn t he
descri ntd of, M r%%(msl?ﬁé% m’r@?é’cﬁﬁé’é{ﬁﬂ rh”eérfs 6’#&%%%’%8&%&‘5% GhigRd. al ong
Iy p ap S as P38 an

W th phar’maceu{l ca§ acce e sa er eor, el ng usefu

i nhi bi tor ofA$kedd hetdivthe/terpaiagent!liquhgetstodd®d eantasutistafcectacer, in PCT
pat ent apgl i cation PCT/ U509/ 42682. Conmpound B i s enbodi ed by Exanpl es 58a
t hrldugPre8uces a frairgp SIieekiniBHSSUPn 8YBET. APk MABRANIY PRI KB on 12

Do ero e R oRUAY 8 e JRARBLARLIR oot LiotSistuny AsenBey el Y,
met hodssubstance producing an anti-neoplastic effect in a tissue, system, animal, mammal,
human, or other subject. It is also to be understood that an “agent” may be a single
compound or a combination or composition of two or more compounds.

20 By the term “treating” and derivatives thereof as used herein, is meant
therapeutic therapy. In reference to a particular condition, treating means: (1) to
ameliorate the condition or one or more of the biological manifestations of the condition,
(2) to interfere with (a) one or more points in the biological cascade that leads to or is
responsible for the condition or (b) one or more of the biological manifestations of the

25  condition (3) to alleviate one or more of the symptoms, effects or side effects
associated with the condition or one or more of the symptoms, effects or side effects
associated with the condition or treatment thereof, or (4) to slow the progression of the

condition or one or more of the biological manifestations of the condition.
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bel ow Met hod 1: Conpound B (first crystal form -

N-{3-[5-(2- Am no-4-pyrimdinyl)-2-(1, 1-

25di met hywethyligusBg 3-t hi azol - 4-y1] - 2-fl uor ophenyl11- 2, 6- @#cfriusesiobszsaenesul f o
nam de A suspensi on of

N-{3-[5-(2- 4- d th | -4-y1
A ugroéheﬁgﬁﬁgéd Rt BEsBbRb L Rulrtier yRamo st sathaproshubbinanl ) “and’
anmoni gdrAinf@iaRBAY a’dhug8o @hbst%ﬁtlgllmlhlsweiﬁe m%é‘ﬁrﬁﬂ)d' & %V@ﬁﬁ;} 6 'E':Hﬁ’@itlél‘? 90

C for 24 h. The 30reaction was luted wth DCM and added silica gel and
concentord;u@dglcahma@rfaaltetlvmtmm @mi@:demnhameoob@zgoeowmﬂ bv@mglcal

h hed |4 | elu h
Eronc: NBgRoadort hereaty TRe SEIeBra P dnhreipie il o ondon okt e
pr oductabsbhfte ¢értle PRSSHEGticWRST ] ngralpbr@ﬁuatw foP¥RAMEIa) hared FBLSjecrisr adi ent

of acetonitrile:water with 0.1%FA in both). The conbined clean fractions

were cowbsifarad alinigheiskgopdevelpphigeeanser isish asovhen@ sliestdesd SEPRIB. The
DCM | aé‘_ﬁﬁ]ﬂ%?st(%@)o G Gy BP%hQ[ﬂ %J_t%@trhelga@e%%ex TR told EarcfigyeHNd.

N-{3-[ am n -pyrrmdiny

di met hyl et hyA9 uéecBhénl'elmzmé{émy%ﬁ&thbm@pﬂemhsahétathbmmmamge@esuI f ona
m de vvas obt ai ned (94 rr% 470/ ield). 1H NVMR (400 MHz, DVBSO- d6) 6 ppm 10.83
(s 1 Hpharmagguiieal asaea anw"@ thefol@,lggtcabovmeérﬁal fesponse of@ tisspeq3 (m 1

1107 - 2 9
(1 05=Yeigm, et hympp et St soudyicriadecipy e fparpypipicart
Corrpouriﬂx&e(raidrerthetteme theyanajtlcékly ejfectlvkatz{rﬁe)@ﬁt- m&aahsamfampynt whithngé) - 2-
15(1, 1-di net hyl et h 1, 3-thi a R/l;1 {uoro enLH.1 6- di f | yor.obenzene
sul fonaﬁﬂr@i‘%a fé n%? %ﬁspondlng su Jectw o0 has not recel ed suc ambunt results in
N-{3- [ Sripfovi R8atfndhit! hédIfighhidvetition, ér%@ﬁér%lfbﬁfo'%'dlséas% dHorde, oftsighl - 2-

f1 uor ophenyl }-2, 6-di fl uorobenzenesuITonam de (may be prepared i n accordance
with eﬁfﬁ@t,@r%dgcmasembtm naéejoﬂ\ﬁdvarﬁ@me_nt@ff aedla@asea@redlao@ernmezerm vi al

o o TR SFRELES i 18GePp M dlodite shEE B itk e EYEER o anct ¢ ne

sol i ds fueétdrcol | ected by vacuum filtrati on The solids were anal yzed by
Raman, PXRD, DSC/ TGA anal ses whi ch indicated a crystal formdifferent
from the cr\s@APOHRESH &Bﬁ@ay ERMA XM PEMEBE | ch&@bai@mszgw@rtamthswse

CoPovh, Bl L B BEANE SSYBhTLERL hobRIOThE ool o L TIAMER, ¢,
di f | uorintlade emgsued oﬁemrami&)mé/@ aﬁ)\ﬂtéw a4 pRofeCendhiomerHo28tkehtiomerically
20  enriched mixtures. Also, it is understood that all tautomers and mixtures of tautomers
are included within the scope of Compound A and Compound B.

Also, it is understood that compounds A and B may be presented, separately or
both, as solvates. As used herein, the term “solvate” refers to a complex of variable
stoichiometry formed by a solute (in this invention, compounds of formula (1) or (Il) or a

25  salt thereof and a solvent. Such solvents for the purpose of the invention may not
interfere with the biological activity of the solute. Examples of suitable solvents include,
but are not limited to, water, methanol, dimethylsulforide. ethanol and acetic acid. In
one embodiment, the solvent used is a pharmaceutically acceptable solvent. Examples
of suitable pharmaceutically acceptable solvents include, without limitation, water,

30 ethanol and acetic acid. In another embodiment, the solvent used is water.

Compounds A and B may have the ability to crystallize in more than one form, a
characteristic, which is known polymorphism, and it is understood that such
polymorphic forms (“polymorphs”) are within the scope of Compounds A and B.
Polymorphism generally can occur as a response to changes in temperature or

14



Step A- nethyl 3-{[(2,6-difluorophenyl)sulfonyl]am no}-2-fluorobenzoate 5
Met hyl 3-am no-2-fl uorobenzoate (50 g, 1 eq) was charged to reactor

fol | owed WY 2dilalab38onet hane (250 nlL, 5 vol). The cont enPsTwse@onsisns ed and
cooled to -15C and pyridine (26.2 nL, 1.1 eq) was added. After addition of
the pyridine, the reactor contents were adjusted to -15C and the addition
of 2, e-efﬁfwmrg)&éthfaﬁg@u@wﬁs tdaqma/@r'_ag&e%@. t%e_r&r,yst@ﬁ"éaw PIRLESSt ar t ed

vi a addbd | dRrdHe e be Bmingﬁ@%ﬁ%ﬁ@i&ﬁr%@mehéﬂagfbrmgs kBB % Ble arf ter

conpl ete addition, the reactor contents e warned to 20-25C and hel d

over ni ghuch athyay diffeaciion gatsonsrgolwtikly adnie teiing doiohl or onet hane was renoved
by distillation., Once distillation was complete, the react.i m xt ure was
Chen di I ut edaRTHB AL edioseoid oiad oBad i Pnkia LB hlieall, kbt
reagt i agaltdINdrEloR Fhd\ASo sl 38 \Rfledtidiedt, R%lbertpliséel 44 Bnudhibitenek meker (4
vol) and the contents heated to 50-55C with stirri ng until all solids

di ssol \attivitheparigidagy itreatsrantof ganerr, 4L 2008/121A&2 ok gamios NAdy & theas

di | ut ecE

The | aye DRIES el ) b S AP o AR Sl ER NS e s

evapor 200%/1her2. r educed pressure to -3 volunes. Ethyl Acetate (5 20 vol.)
was added and %n evapor at ed under reduced pressure to -

3 I :
Orcl ohexane SR CUBEOUMEA Bl L5 al@ FE0YSURNdERDVARL SWSDler ¢
h d f ; ] ; : : ipds ' d
Y R A T T s e g b
The solsoisatemseteced frdm: euydvate; acgit acid, etitaaoh nitedrhgthaBie{ pl@l@fcﬁbenzene, 1- _
N {3 | (TR GSRTspi Abahol plridene dfed e oot puidhios. thbse sonaled ©

odi f U%rﬂ@@é]?%?ﬁ%‘ﬂafn%@??éﬂ)%ré;d by Snetd¥ kil ilYek& ¥k from the description in WO
3-{[(2, 6-di fluorophenyl)sul fonyl]am no}-2-fluorobenzoate (490 g, 1 equiv.),

pr epar e200péhet1#A.y i n accordance with Step A above, was dissolved in THF

2.45 L, 5 I d. St i d | ed 0-. . IM Lit.hi
br dctri et nyranPoy R RS 5ERE 5090 byt g isebi Pl Seneriant geo
to the gamachér@odf, Hsbeing usefll @eemh iadmbitor eNBRaf dctiiaty, paRictarELinthe Yrehthehtne
(238 g, 1.3 equiv.) in THF ( 5 vols). The reaction was then stirred

for 1 H¥f.camper, ieRELT @@tembgp@ﬂizréﬁigﬁhjdiwuso%%ﬁﬁ%c@omowdLE} isgebPdied byhe
Examples 58a through 58e of the application. The PCT application was published on 12
November 2009 as publication W0O2009/137391, and is hereby incorporated by
20 reference.
More particularly, Compound B may be prepared according to the methods

below:

Method 1: Compound B (first crystal form) - N-{3-[5-(2-Amino-4-pyrimidinyl)-2-(1,1-
25  dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide

F H,C CH,
o) fcm
/7

?:O F N=

F HN ~ 0
Z N
|
N
N)\NHZ

A suspension of N-{3-[5-(2-chloro-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-
2-fluorophenyl}-2,6-difluorobenzenesulfonamide (196 mg, 0.364 mmol) and ammonia in
methanol 7M (8 ml, 56.0 mmol) was heated in a sealed tube to 90 °C for 24 h. The

30 reaction was diluted with DCM and added silica gel and concentrated. The crude
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aqueous | ayer (bootom |l ayer) was renoved and di scarded. The organic |ayer
was 15 concentrated under reduced pressure to -2L. | PAC (isopropyl acetate)
(2.45L) waie 2adda38o the reaction m xture which was thercCtase@ntsmoed t o
-2L. I PAC (0.5L) and MIBE (2.45 L) was added and stirred overni ght under

N2. Th lid filt d., The solid d npt filtrat back
toget harodnel Gas Frea 3By aeBedan Sticape! Sy wii Rt L REFEE Ve hed
with W@@Aaﬁle@ﬂ)ﬂ.i TRERISH! friStioMRNerd! &iREntrtePBUHE4Me @k Blodelt. CThe

overni ght. The solids were dried in vacuum oven at” 30 C over weekend to
obt ai n aud8 pygduat masrrepyrifgd brireverge phaese y1RL-Q (& grasieptefracetoririgs:water

di fl ) | f i 479, . 729 . . St C

N 1 340 e BERTEA BT el cpiioBeq Hednrastions AR Manoentsates thep) - 4. y1; - 2-
25f lsuor d beweedi DENPa b earened N0y dee MOM layer was separated and
2011/ 047238PCT/ US2010/ 052808 To a reactor vessel was charged

N-{ 3- [ (Grieshpvar dNapS§r Wﬁﬁdi’f'ﬁ)ﬂoj’%{l%ﬂxﬂlW‘@'fﬁ'%ﬁmﬂyﬂwmIQWBfZ'(ﬁ)ﬂ obenzenesul

¢ L . I ; | .
SFurry GaletBidny e8inibaor 2985 Mo Bhaeh AL AR aRARRHeiddn S tpgalle Leget o
was addstiained 394 pmy,oXi%Eied )y HANMR @Q0tNBrs DMSO+d6)Bgprart 0183 (S nHyut.e3
bet ween each addition. After the_reactjon

the final addition of NBS
m xt ur dwdsogansred .o’ 520 EhiMmsi i)y €@ of-425MyiTrH), At Br JT83dT) 1 s t hen
dded t h t4 I det i tq
o8 Rk 7 AT D S TR, 2 A USSR P 1L BPRE, SR MBS e

| ayer &1®.9 fMd+hixture was stirred and the |ayers separated. The

di chl oronet hane | ayers were concentrated to -120 nL. Ethyl acetate (7 vol)
was added to the reaction m xture and concentrated to -120 ni.

D net hyl acetami de (270 nL) was then added to the reaction m xture and

cool ed - ' Y ; i \ der_ Rl1=3 Sy 16Q) iR ~enegual
port onBs L pomeoutd FRERI0B R B} (R BHEAZATo S BHiniBpg 2 B
betldeen(1addinmetopiethyThe, rteeezbl-4ry| w2rsluosopnedyl €, @@HRBrabendenesud@dnamide t he

I t ent t ed 75C .. ld f 1.7 .. ti
hxtor SORY REN BB Gt Ry 2 D T Ry MgIBY I e A g keent ng
Lhe t ermRggiés DRk dEoeksindsuieRbd (lay BblordBsreblihcebRiaed iy t he

8k)
m xture was stirred and | ayers separat ed. E?%yl acetate (7 vol) was again
20 chargyenple S8ag wagLeesuznedyath Lof efloyitasetate weae2-gl vialeat raam

the. coreaieL (i o T8 S Bvan obe MRS B BT 48 G )G B Fheompi med
angovwasiedlting shuriphas alldwealtd chol torredrarensdrature GnaMBE Rodtd wake 2Hes6d The
organic layers were then concentrated under heat and vacuumto 120 nl. The

vessel orahes sl 6 Sade e raiicedy Hamep KXED 150/ 16h dnsbisesaded
et ux Vieh FoiGREl 4 858 KAPHBREY S0 41 BTSlat AR R B PR deeq ana

ri nsed 584, labbept anes (2 x 2 vol). The solid product was then dried under
vacuum at

25  Method 3: Compound B (alternative crystal form, large batch) - N-{3-[5-(2-amino-4-
pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-

difluorobenzenesulfonamide
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WO 2011/ 047238PCT/ US2010/ 052808 30C to obtain
N-{3-[5-(2-chloro-4-pyrimdinyl)-2-(1,1-di nethylethyl)-1, 3-thiazol -4-y1]-2-
f | uor ophewpl2ptiaué23di f | uor obenzenesul f onam de (28.8 g, 8@&X/US2010/08i8ep D:
N-{345- (2-am no-4-pyrimdinyl)-2-(1, 1-di net hyl et hyl )-1, 3-t hi azol - 4-y1] - 2-
5f 1 uor ophenyl } - 2, 6-di fl uorobenzenesul fonam de In 1 gal pressure reactor, a
m xt ure of -[5-(2-chloro-4-pyrimdinyl)-2-(1, 1-

di et hyl é’tﬁ?l, 3-thiazol -4-y1]-2-fluorophenyll-2, 6-di fl uorobenzenesul f ona

mde (120" ¢) prepared in accordance with Step C, above, and anmoni um

hydr oxi dex(28-30% 2.4 L, 1020 vol) was heated in the seal ed pressure

react or 98 103 C and stlrred at this tenperature for 2 hours. The
react i on“way &oof ed slowy to roomtenperature (20 C) and stirred

over ni gp € 30lids were filtered and washed with m ni num anount of the
mot her {iguor and dried under vacuum The solids were added to a mixture of

Et OAc (Iﬁgﬁol)/ water (2 vol) and heated to conplete dissolution at 60-70 C
and the Hdueous 15 | ayer was renpved and di scarded. The Et OAC | ayer was
charged with water (1 vol) and neutralized with ag. HCl to -pH 5.4-5.5. and
added water (1vol). The aqueous | ayer was renoved and di scarded at 60-70 C.
The or gtapA:IrageN| MgZ\Gaélhﬁdrdmbhx_l\%\ﬁllﬂny(]émW})Z -AloreBerodicand the aqueous
| ayer was renoved and di scarded organic layer was filtered at 60 C and
concent r at Eth#0 vol unes. EtOAc (6 vol) was charged into 20the m xture and
heated and, s ed at 7200 for 10 mn , then cooled to 20C and stirred
overnlgq; ~SEt OKC was renoved via vacuum di stillation to concentrate the
reaction nlx?ure to -3 volunes. The reaction m xture was mnai ntai ned at
-65-70 F30mi ns. Product crystal s having the sane crystal formas those
prepare Exgnpl e 58b (and preparable by the procedure of Exanple 58b),
above, iwhepfames slurry were charged. 25Heptane (9 vol) was slowy added
at 65-70 C. ohe slurry was stirred at 65-70 C for 2- 3 hours and then
cooled slowy to 0-5C. The product was filtered, washed w th EtOAc/ heptane
(3/% viv, 4 vol) and dried at 45C under vacuumto obtain N-{3-[5-(2-

i - 4- | h 1
TS e T g A ndorbberaSuBtbhN 804 Was gbBu 3 Scactadbliareli il op ey
fj”esty'r]mf'd?'?mméthanwm% e 5 P oy Sherr o f ona

| ne e Z | u u
e Rt (76r2 ok ol a8) 3eas Fbidod s eir AR 180 Suddne. M Eackr s an of
N-{3- [ Redndes Q‘Wé?e‘bgﬁl}'s’téd"téh%@ aﬁd(tlﬁ %d@lltu@ﬁtd?ﬁ @Hﬁbdrér’obeﬁzér%&ﬁ@hyﬂ y1] - 2-

fl uor ophenyl } | uor obenzenesul f onam de
I sdPr opeieide @BBAtL,, @ ebanes stérted maaaﬁoblthmfunael rﬂZhe ﬂerﬁserahmldurm@s added

dth 1 for 3 h
oh t o ERigl WP KEREF 2 aR et Ramblele AafiE8: e EBEIR Ahfpnts uete Wi 10
di et hyloepbhas ahe k@ld’@vér’ﬁ?ﬁt' tdtwrarc@@méy 56 rrﬁ_)\Wéé §d@éd’§h@|d||ldﬁft9roﬁféth§hé 210

ng, 83%yield). ppm 10. 85 (s,
was removed by dlstlllatlon Once distillation was complete, the reaction mixture was

then diluted once more with ethyl acetate (5 vol) and concentrated. The reaction

15  mixture was diluted with ethyl acetate (10 vol) and water (4 vol) and the contents
heated to 50-55°C with stirring until all solids dissolve. The layers were settled and
separated. The organic layer was diluted with water (4 vol) and the contents heated to
50-55° for 20-30 min. The layers were settled and then separated and the ethyl
acetate layer was evaporated under reduced pressure to ~3 volumes. Ethyl Acetate (5

20  vol.) was added and again evaporated under reduced pressure to ~3 volumes.
Cyclohexane (9 vol) was then added to the reactor and the contents were heated to
reflux for 30 min then cooled to 0 °C. The solids were filtered and rinsed with
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H 7.92 - 805 (m 1H 7.56 - 7.72 (m 1 H 6.912 - 7.50 (m 7 H) 5.83 -
5,98 (m 1 H 102.18 - 2.32 (m 3 H 1.36 (s, 9 H. M5 (ESI): 520.0

[ M 1-H . Wbtzhoah45238 Conpound B (al ternative nmesyl at e sal PCerdsoaionsrsny -
N-{3-[5-(2-am no- 4-

rimdin - 2- 1-di e thyl.)-1,3-thiazol -4-y1]-2-fl uorophenyll-2, 6-
0TI Lorbiotiarae i Kotarbe” e ol Hers i Biegeovertiah & obth et 5-12%s-
N-{3- [ Jifdord Qﬁylﬂs’u%hylﬂﬂrﬁin'&}/@ﬂﬁél%erlzdﬁt@‘?@ﬁﬂ|gc~,‘td1%)). -1,3-thiazol -4-y1] - 2-f
| uor ophenyl | 2, 6-di 1 uor obenzenesul f onam de (as ‘may be prepared according to
exanple 58a) (2.37g, 4.56 mmvl) was conbined with pre-filtered acetonitrile

(5.25 vl 2 A pre-filtered t4d on of sic acid (1.1 eq., 5.02
ol - 6o Byt T oAb Ry Faet P S Phadie MR E- 2t 20C The

t emger aiflictoBEntdiReguFdHamidey m xture was raised to 50- 60C while

mai nt ai ni ngFa | ow agitation speed. Once the m xture tenperature reached to
50-60C, a sesegd rry of

N-{3-[5-(&a -pyrimdinyl)-2-(1, 1-di net hyl et hyl)-1, 3-

t hi azol - 4-y, | uor opheny11- 2, 6-di f| uor obenzenesul f onam de

met hanestf'T ogate (1.0 %v w slurried in 0.2 vol of pre-filtered

acetonitr Fwas added, and the m xture was 25aged while agitating at a
snough to keep solids fromsettling at 50-60C for 2 hr. The

3S . copl echito 0-5C at 0.25C/ min and held at 0-5C for at 6 hr.
The m xture wWa [l tefed and the wet cake was washed twice with
pre-filtered @cetqQnignile. The first wash consisted of 14.2 m (6 vol)
pre-filtered acetonitrile and the second wash consisted of 9.5 m (4 vol)
pre-filtered acetonitrile. The wet solid was 30dried at 50C under vacuum
yielding 2.39 g (85.1%yield) of product. WD 2011/047238PCT/US2010/ 052808
Typi calMgthyt 8d][(2 A-difuofophieeylpsdiomyt]aminag rit-floorobeszpdiar(A80 @utli egliv.,

acceptable salts. lts enc assedwithin the term "pharna j y
Acoopt dbPEAH ddierdly brad R Te Sten As SV wiet BisaBlRHAR I (s LYs

i nvent iveys) PRl $tiredf ahdieosleane wgscof1 M NgminhessimeinysaphadidRYTISPIRRES e
acid addition salts derived froma nitrogen on a substituent in a conpound

of the Lpr%%@ﬁUiW-ml?ﬂQrbwaS REpraaskier theiroactn myturmgquem@ddimrp 6f@ng salts:
t at - : t :
o e AT AR AT (RR0E 7S B 7B PRPR0R DL F U, s Pl b

cl avul gha etirredtforat &r. Thbydaction was deenesed aite 4.5 ¢ @62 Le8tvolsat dhe
esylate, fumarate, gluceptate, gluconate, gl utanmate, 10glycollyl arsanilate,

hexyl r Bieougdaxer (Roaioah mewa%mem%ﬁne@,isqam%ciﬁh@pr grnic layer was

h j0di ' ' t I ; i t 8,45 te,
a3t o CRRPRORRLA AR S ved BRESLANE 2t RACSopiS! AQ RN (Puat e ©
met hy| saddedlt te, theneagmnassitwne wisicle ates, theo caheeninatesytbat2d, |IRAC €1.81.) and

N- net hyl can oxal ate, panpate (enmbonat al.m t aft. ant ot henat e,

phosphaV EPhT G bhuds 2ost st e eriant poagutt uafe s8ids Wik Hierede ot um

st ear athe S8IRRCATRHBtheTURPABHRIed BHHRAb§etheRhE &tifred 8PS RIS hARSY MRiee:
solids were filtered and washed with MTBE (~5 vol). The solids were placed in vacuum

20 oven at 50 °C overnight. The solids were dried in vacuum oven at 30 °C over weekend
to obtain N-{3-[(2-chloro-4-pyrimidinyl)acetyl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide (479 g, 72%).

Step C: N-{3-[5-(2-chloro-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-
25  fluorophenyl}-2,6-difluorobenzenesulfonamide
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triethiodide, trinethylamoniumand valerate. O her salts, which are not
phar maceutical ly acceptable, may be useful in the preparation of conpounds
of this iwoentivam3and these forma further aspect of thecCirmseios?sos Salts
may be readily prepared by a person skilled in the art. 20 Wiile it is
possible that, for use in therapy, conpounds A and B, nay be adm nistered
as the raw jcal, it is possible to present the active ingredient as a
phar maceLﬂl,\Z,conpom tion. Accordingly, the invention further provides
phar maceut Pgal conposi tions, which include a conpound A and/or a conpound
B, and opne Frhor e phar maceuti cally 25acceptable carriers, diluents, or

exci pi e The conpounds A and B are as descri bed above. The carrier(s),
di | uent Nexci/pi ent (s) must be acceptable in the sense of being
conpati bl e t e other ingredients of the formul ati on, capabl e of

phar macgutycal® f ornul ati on, and not deleterious to the recipient thereof.
In accatdance with another aspect of the invention there is also provided a
process flor the preparation 30 of a pharmaceutical conposition including
adni xi ng“a Conpound A and/or Conpound B, with one or nore pharmaceutically
acceptable carriers, diluents or excipients. Such elenents of the

phar maceuti cal conpositions utilized nay be presented in separate

phar mackuaireattor gessah stasararged N\ofhi(R-ahetotdbpwimitinylfacetyd]-piaorophenyitcal

t h t t h .qvi d i nat f
W0 201 HeaTBRa sy ek atpuds by Blidel e RO g M ch
' nC'SUdeﬁw&@ﬂéﬂéﬁ@Iuﬁmﬂs @8@|e@rtomroecm N&Q@H{ds@l@blh}m@@qﬁmBSW @299 ¢, i ers,
di luents, or excipiénts and a pharmaceutical conposition containing

Conpourffl)Bvashaddareings aﬁbmlma@maqwtn%mrw stigingploal Del T aNinytes Hetwieenient s,

0t 11 o PRy RRRLRE fhgf 8Re MBRRI IR BB Gyl ERALI™Rls BRRFRARR, 10

conposi~2Tsarthytireed foretgemired Wated (b t/or)m thehnidedrtd ahé réwrtionpresdel &id ned
anount of active ingredient per unit dose. As is known to those skilled in

the. ar the TREIUARAR SURECTd (18N heraaTs SePaErodo YT [ ol maseasin erded
t t ht
ang@' 'tg'ihé?ﬁ'idf‘] réﬁtertﬁéﬂf%gnf Qﬁgftr?#‘ﬁﬁxtﬂfje fdidEt J%Hra"ﬂd A8 IQ\()néjrs éé@a?ﬁ@d Wpled

condi t1on o erred unit dosage conpositions are those
cont ai rdictgoeondethbye dh),ms wers whndesteatedrto a 26pptoﬁth13&taeefarta¢7 vol) waeer eof , of

an active in redlent Furthernore, su utic os ti be
o enar sy 1B seadtion Mot e GTCaRTAeR B TS oD e Y BEelamSeaAtBnds
A and Bnppy, aé%é@aagéét@frfé#e%ﬁt.@@vn.%% SRA IcBbR BUI R COL babl e Tout es

i nclude oral, rect nasal , topical (1nc i ng buccal "and sublingual),
vagi naIDln’aa’cblylpmpameéTlaam(dmﬁl 3di AP eau)bod& emérl portionst wasnaslded 40 fhe reactor
i nt.ravene

intr intr .epidural ). .tvm'llbe
e rgeis i SRR <5 LS Meen R T fepctibn Has wifpegt o
condi t i nogrct hﬁ'@ftér% rmllrﬁrﬂhe Qés§él%oﬁ€§fﬂ$ Qhré PRatot 78> CCame REld fBr he7s
20treated. It _will also be appreciated that each of the agents adm nistered

may be QS nﬂémere@@tlgp niKire aras toen goptesy terh G and waterr(d 7o alh wasessl@shypounds

A S SR A e REPCTBRTRGEIAL o R B

presentagd t@s rdixareatas stirréc aaddéyea@ sepateds Etyl bablatd ¢7 v@lt)nmhsragm
gr anul es; solut|ons or 25suspensjons In aqueous or non-aqueous | i quids;
edi2fl e hs4E9Rd it thgrrqeouslaygr and thgaastents were stirred and separated. Ethy

acetate (7 vol) was charged again to the aqueous layer and the contents were stirred
and separated. The organic layers were combined and washed with water (4 vol) 4
times and stirred overnight at 20-25°C. The organic layers were then concentrated
under heat and vacuum to 120 mL. The vessel contents were then heated to 50°C and
25 heptanes (120 mL) were added slowly. After addition of heptanes, the vessel contents
were heated to reflux then cooled to 0°C and held for ~2 hrs. The solids were filtered
and rinsed with heptanes (2 x 2 vol). The solid product was then dried under vacuum at
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liquid emul sions or water-in-oil liquid emulsions. For instance, for
oral admnistration in the formof a tablet or capsule, the active drug
conponentwoaniia738nbi ned with an oral, non-toxic pharneceatse@alobsos
acceptable inert carrier such as ethanol, glycerol, water and the like.

i LRI T R R AR I L

edi bl e 1y e, ad.ﬁr@orofoeﬁzaa@mbﬁamﬁ@ (288 o gogg)ni tol . Flavoring,
preservative, di'spersing and col oring agent can also be present. WO

2011/ 047238PCT/ US2010/ 052808 Capsul es are nade by preparing a powder

m xt ure,,as de above, and. fi | for | at ) hea i dant s
and | PRl A g et bil-p 8. SarEhy Ry Reb B aRRERb AN S calct um
st ear atfRiopdplfeyild2 BAil@drobearehauyfepbmice be added to the powder m xture
before the filling operation. A disintegrating or solubilizing agent such

5as agar-agar, cal cium carbonate or sodi um car bonate can al so be added to

| P OV ANBLL ALY, of (G TBANGRTBNS SR A DERAAYILS (151.f noest ed.

Mor eover esl re necessary, cant S,

di si nt efimathyiethagend-shiasol-4-9l]-- iImtgoabem}lpZ@amﬂabmbehﬁegéamdn@mmg(1Z(Iﬂg)
powder m xture can be run through the tablet machine and the result is

" per f GEPP§ECR RSGORIARSE WILREP CneBov GErATEON R SYGFArS (25-3at. Bet L.
'S;J gpgﬁaétﬁ‘?? gr?x‘/alsrﬁe%‘ié&) 8P Fe'%%HFE Pga‘éFcﬁ to Y81 GPPE MaNdftedt A ls“f'e

tin natur sugars such as glucose or beta-1actose,
sweet erterrmeratatejfca{IZ ramnrssvhe hmat-nguas; csded siowvlzdacoen tempgseatarg (RMOTClsodi um

e e ) T R
st ear atrﬁoth’éﬁﬂ&@ét‘ éHB éFr@d’iUﬁHQr vaRRPA TRERNEONRe SR AARkBFSCof BRIAEM

chl oride and the . Disintegrators include, without limtation, starch,
met hyl (délvlotbr’ waéer (ag@d) anscheatedtte comﬁtﬁﬂswmqhat 6 &01°Ckand vwba@utept@r e

o Ua! noreraed TRt e e PRl e B EIART AR taB PRI Mg

powder rduttalizéd Mﬁthﬂa’cﬁﬂ%l&d ~PH Bi4xb Blardadgsepastd 1 velyi Taklagueolsl ayeed,
with a diluent or 20base as descri bed above, and optionally, with a bi nder

such asvaarapRyefeny dissrrdacthaet0-4h °&l |T@9rra:gam0dér%rtwars wgshe@d Wi wigter (1
pyrrol i\ fong. 6278 bW Pihe” S AARMySHESs AsnB X ALY BiscBrded. The organic layer

was filtered at 60 °C and concentrated to 3 volumes. EtOAc (6 vol) was charged into

20  the mixture and heated and stirred at 72 °C for 10 min , then cooled to 20°C and stirred
overnight. EtOAc was removed via vacuum distillation to concentrate the reaction
mixture to ~3 volumes. The reaction mixture was maintained at ~65-70°C for ~30mins.
Product crystals having the same crystal form as those prepared in Example 58b (and
preparable by the procedure of Example 58b), above, in heptanes slurry were charged.

25 Heptane (9 vol) was slowly added at 65-70 °C. The slurry was stirred at 65-70 °C for 2-
3 hours and then cooled slowly to 0-5°C. The product was filtered, washed with
EtOAc/heptane (3/1 v/v, 4 vol) and dried at 45°C under vacuum to obtain N-{3-[5-(2-
amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide (102.3 g, 88%).

30
Method 4: Compound B (mesylate salt) - N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-
dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide

methanesulfonate
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resorption accel erator such as a quaternary salt and/or an absorption agent
such as bentonite, kaolin or dical ciumphosphate. The powder m xture can be
gr anul at estolzgivearassng with a bi nder such as syrup, stareoTasstiepsmoadi a
muci | age or solutions of 25cellulosic or polyneric materials and forcing

t hrough a screen. As an aIternativeHQpCHrevent sticking to the tablet
formng dies by neans B additioh %3stearic acid, a stearate salt,
talc or mneral oil. T ubmic te®=g¥§ Ure is then conpressed into

tabl ets. The conpounds fdﬁﬁe tsinvent®o can al so be conbined with
free flowing inert carrief @n nprlessed ipt®~tablets directly without
goi ng through the granul ating or 3Pskyggi ng steps. A clear or opaque
protective coating consisting of a|sgﬁjing coat of shellac, a coating of
sugar or polyneric material and a pdli dh:.coating of wax can be provided.
Dyestuffs can be added to these coatings to distinguish different unit
dosagesto o WOIARKYI N [SHBETHISBAI00 BRRANH-DY 1 dilretsiiomynin Ssniasblutigrp.
syrups and elixirs can be prepared in dosage unit formsSo that a given

quant i tfuogephenyls2.8-gifl kerebenzenasdifarammide 104 mg, 6 393cume!) iByseprepraadl (Be

Sor a1 ofl-n e angh e S OPEHF co RatuTigh Pk Saed 8o dhe SHFB e
al coholdllewesitoddtie at ke m@mﬁbﬁmarecr@n urer Awrategstebipitdiesiorned rgdtthe
conmpound in a non-toxic vehicle. Solubilizers and enulsifiers such as

et hoxy| By wasditesd and singem ¥ith diatybeihgsig overpe dile Rsedustiasia whier s,
b s ac s iR sclidiBlo e ok FietC M AMRABEILIE DRISG-¥e) BHgth Fo Sy REHene” s
added. WYEO8 -20p5 omi 1l 44)e7.56 01MppB i 01d) 6.81 - 7150 (radfiH)i 588 ati et (mah Hye

10m cr gencaps ted. Th onpEsitio a | s be .prepared to prolong or
sudfai r?-ﬂgé%r%‘% &Hsg "951-5%?3’325@#% @ﬁk%&ﬁ.%@"ﬂﬁl enbeddi ng particul ate
material in polynmers, wax or the |ike. The agents for use according to the
present invention can also be adm nistered in the formof |iposone delivery

syzt en}d\{leiﬂﬁndrfil:dbompammd :Eir(ialtawrgatiVawneethelsaﬁ,emm(ﬁm;nfmW—%-(%&awreI es
and nmultila vesj.cles. Lipgsones ormed froma variety o
phosphoqylnﬁriug‘@],y |)g]&h?'éJémgﬁB/Ileetbwg'ﬂo@%@%@%{]ylf'gfﬁq?éoB?e%g]ﬁﬁati dyl CKO| i nes.

Agent s difliordben2sfeduffoRSmide fidehdHeasifdhatenvention may al so be delivered by

t he use of nonocl onal antibodies as individual carriers to which the

cofpound nol ecul es are coupl ed. The conpounds may al so be coupled with

sol ubl I IS, tar e r NELENS I i.h¢l ude

ol ﬁyﬁgﬁ{(’glamgﬁés%@ﬁgﬁr@po%ﬁ’a ﬁ@rpqecfﬁyléfh?/f)-’r,3§H|%Q092-yﬁf@flﬁor%%ﬂehﬁ?-
2,6-difluorobenzenesulfonamide (as may be prepared according to example 58a)

(2.37g, 4.56 mmol) was combined with pre-filtered acetonitrile (5.25 vol, 12.4 mL). A
pre-filtered solution of mesic acid (1.1 eq., 5.02 mmol, 0.48 g) in H,O (0.75 eq., 1.78

20 mlL)was added at 20°C. The temperature of the resulting mixture was raised to 50-
60°C while maintaining a low agitation speed. Once the mixture temperature reached
to 50-60°C, a seed slurry of N-{3-[5-(2-amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-
thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide methanesulfonate (1.0
%wi/w slurried in 0.2 vol of pre-filtered acetonitrile) was added, and the mixture was

25 aged while agitating at a speed fast enough to keep solids from settling at 50-60°C for 2
hr. The mixture was then cooled to 0-5°C at 0.25°C/min and held at 0-5°C for at 6 hr.
The mixture was filtered and the wet cake was washed twice with pre-filtered
acetonitrile. The first wash consisted of 14.2 ml (6 vol) pre-filtered acetonitrile and the
second wash consisted of 9.5 ml (4 vol) pre-filtered acetonitrile. The wet solid was

30 dried at 50°C under vacuum, yielding 2.39 g (85.1% vyield) of product.
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pol yhydr oxypr opyl nmet hacryl am de- phenol , pol yhydr oxyet hyl aspart am dephenol ,
or pol yet hyl eneoxi depol yl ysi ne substituted with pal mtoyl residues.

Fur t her nowe,20timg738npounds may be coupled to a cl ass of Poirasegoassbs e

pol ymers useful in achieving controlled rel ease of a drug, for exanple,
pol yl actic acid, polepsilon caprol actone, 25pol yhydroxy butyric acid,

pol yort hoesters, polyacetals, polydihydropyrans, polycyanoacryl ates and

cross- Iy e Igofheaéﬂ?@' dﬁﬁ@'p?eé&rﬁ%é?@i@ﬁ'aY@@h%rr%c&}’tﬂfaW%h%eptable salts.
Phar maceuti c conpositions adapted for transdermal adm nistration may be

pr esent@altsagnatinpassied Vplatlnm@term Phéetaceuticatiyiacceptable sakty" eeteohe aon- wi t h
th d f.th f | d of t . F |
the actPYE FRgRLIERemARyPSDRL R VERPaE $ET RS codtRehngS T3 BRRsTbar o as
genar alihyerfiRscinbd @8niptisBridraggitibh &alts B@ﬁ@é’d &om 8fogenlén é]é?ﬁﬁiltuent ina

Phar maceuti cal conpositions adapted for t%ﬁ' cal adm n| stration may b

f or mul ROSEPANKPTHhAMesSNtdRRIHON. RReprerenistve spls inshide t@@vt@@wmgﬁalt@t i ons,
pastes, aday fAe8: bér(ﬁ)’%é?’i’e%ulf&%tgs%ﬁ e ObitSrbo (}é‘f% %Qéldrfa‘Pe‘”&%?tP&E’ H§%Qé%r%ﬁﬁﬁ8

For tre nts or-o er extern 'tT1ssues of €X

skin, tdscicongustate, camsylate dzebenatt| ghlafipe | ddvidanatet OWa@@JdIIWdTbﬁIEIOth,F
cream Wen fornulated in an ointnent, the active ingredi ent nay be

enpl oy &fisipienedisylag. estoataaesyiaie fbmaéat\%agwpeﬁiaé%ﬁiv%onﬁtﬁt %Fﬁm%tﬁse
Al tgr ”_agt\%l I&bé’rsém%t \HelxyfebOBrRML &Rdr mpﬁégwfdﬂ%ﬁ?cfegﬁzar&h%r%m Wi th an

oil-i cream ase or a wat €er-’i n- oi maceut | ¢al
conposihyidoosy negapitcate fiodidieo settabnatdaciatey latiamendte, labhmateymalate) mdkeaty,e

B N L T R
conposihhRRge ﬁ*ﬁ’@éﬁtédnéﬁ Iét@Phl%Ee @@-%élh?lbﬁﬁahﬁﬁ‘e | gk late, pPRavbatelinMsdris),

Iozenges pastl | es and nDut wash arnaceutlcal COHpOSItIOﬂS
adapt ecbaimitates pratotaemata; slncbmhatbﬁefdrmimbbat@r éeb'gamttargnetﬂopotaasorrnes or as

wharer PHLeE P e lpachEie duth e S RS B AR R b hte

si ze f afie@X@®é arimbthI8mhesigemldrPvaierdie0 Othér ediss, WH@haﬂeSn@dm nistered in
the manner in which snuff is taken, i.e. by rapid inhal ation through the

nasal RipsEGeeiicatlyaceshtabiaenaypeuselydntta Presemtianseicampeunds e thisse.
Sui' abl, SRS R8 SRS Rybhassatidr e I efidl 8ufs ol b@ sttt on
as a nasal Sspray oOr as nasa de aqueous or ol’l u ons of the

acti ve prepaedi mna peEQj?hekllﬂud:eLthe(zﬂt conposi tions adapted for adm nistration
by 2i0nhal ation include

‘and

While it is possible that, for use in therapy, compounds A and B, may be administered
as the raw chemical, it is possible to present the active ingredient as a pharmaceutical
composition. Accordingly, the invention further provides pharmaceutical compositions,
which include a compound A and/or a compound B, and one or more pharmaceutically
25  acceptable carriers, diluents, or excipients. The compounds A and B are as described
above. The carrier(s), diluent(s) or excipient(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 provided a process for the preparation
30 of a pharmaceutical composition including admixing a Compound A and/or Compound
B, with one or more pharmaceutically acceptable carriers, diluents or excipients. Such
elements of the pharmaceutical compositions utilized may be presented in separate
pharmaceutical combinations or formulated together in one pharmaceutical

composition. Accordingly, the invention further provides a combination of
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fine particle dusts or msts that may be generated by nmeans of various
types of netered dose pressurised aerosols, nebulizers or insufflators.
Phar nracewoOcal1/@orsposi t i ons adapted for vagi nal adm ni sPcattsenonsagobe
presented as pessaries, tampons, creans, gels, pastes, foans or spray
conposi tions. 25Pharnmaceytical conmposjtions adapted fo renter al

i SEEERTGR COUBORY o5 RSN G  aaRAG OB ek PRI GBI SIS ut i ons
whi ch rEnarf@Rbalichl§Hdceptidie Bhsierd HiliBhes, oPRRERINES Ak B GHtdnaRkUlies whi ch
render the fornmulafion Isotonic wth the blood of the intended recipient;
and aqueesnpositieh eetabiigcospoedi B and enecrrghoresphdrimacewtigaliynataspsable
suspendi ng ag§r|1tstand thi.cketni ng agents. The conpositions may be presented
30in uri 155 81" ﬁu?rth-cé%g'ascont ainers, for exanple sealed anpoul es and
vi alss, and neympeusd A &t ConfbduneeB ardlbk eidstliaPabbie afd ntenisé Ltivied in

requiring only the addition of the sterile liquid carrier, for exanple
wat er fasty ofihe sommesitianseascabed pbpyeor to use. Ext enporaneous i njection

and t abl ot o RS CATD oD H8 Hsc 0 8 h Ehit BRI Bon @il 53
t hat i rpredetiermired ambbet ofastiediingredigniper aplt @ioby. mentiknoad talihgse skiled
conpositions may include other agents conventional in the art having regard

to the 'Wfb%aﬁf thegamavat ¢iaetive “Eﬁf%giqrﬁﬁ,erfjeﬁe é‘&'hﬁﬂP%ﬂq AR ke sonditen eeingr or al
adninni i i ; MOT t Syai - i hped, in
o T0Goarédted AeTBle) i ifistieRSRiaAANBURE, WeicHeH RS RIA o BE dfibhied. !
adm ni Rrefercediorit dosagd aompbseitionsnars tese ecdntaihingsa datly dbse peatibreiose aord
termnate with .tpe e&}% oh treatnent, it is nr!)ity rﬁﬂui red th%}gj t he nunber of
consec '] P'QR{E qf_ﬁa Net el hocﬁj’h%tﬁ’r?d@gé% e FHATSIBPE SHHY t he opti onal
number HarGRIBEEGMH I piRRNS A bE brephréd BiEam (laft'Fu% rREMRRRB Y| ISR | S

adm ni stered, or 10the indicated dosing protocol - including the anmount of

conpourghaiah@cyiast er ed, occur at sone point during the course of treatnent.

Co ds A and B b | in . ipati ' d j ] h
mvant i on by SARPHTEY AAERTRR B AdhuBBERGO By A0 At BPGARPRE Shbae
conposirbLi@d ihBiEiE Gralg réain neSAP PN (inbludeigiBlidcoat byid subBnG@TRIVAginap ety be
adm ni stered 15separately in separate pharmaceutical conpositions, each

i ncl udiRfgentgsaldinausing s ABGOYS, dMaamBuseU ar, difananeoHs, iRtAAefMAher ei n, for
| . e .
cecona MeReah Al eeyremeNA St sBRRA A Mefbrerbirgd Al g val Wi,

si mul t forexmhple, thie comditien bhtHa mreeipidntrdfiee combinationdoestheatantet teebei f t he
conpounds .are adm nistered in the sane dosage 20 form . e.g., one conpound

mayObe ERABG LWl &P b PRAIACRIEH atRaHFdhe corpBLARM SIeIRd Manitsi st er ed
orally. i , r 1 T j~n one
embod; SR IsE et b e LA BO U e BB PP LR GBI ge Aed BIRAL O el 'y
or sepaca@dyndeidt thgether or aphaemdoseticabto@poptiond B. Unl ess ot herwi se
defined, in lArmda%séluﬂgalpc{o?rtlpg)é:s?tliosnsdaegacprtleg %jr ohrgraecllrrr]liniétpa%iorner%%l%ré presented

as discrete units such as capsules or tablets; powders or granules; solutions or

25  suspensions in agueous or non-aqueous liquids; edible foams or whips; or oil-in-water
liquid emulsions or water-in-oil liquid emulsions.

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

30 comminuting the compound to a suitable fine size and mixing with a similarly
comminuted pharmaceutical carrier such as an edible carbohydrate, as, for example,
starch or mannitol. Flavoring, preservative, dispersing and coloring agent can also be
present.
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25 of conpounds adm ni stered does not have to commence with the start of
treatnent and termnate with the end of treatnent, it is only required that
t he nunbewoabiioemsecuti ve days in which both conpounds ace/usdmonsmsoer ed and
the optional nunber of consecutive days in which only one of t he conponent
conmpounds is_ adm nistered, ,or the indicated dosi %§ roto - including the

amount of cdnifRiieP aEMRCEHRY RIGPAKRS &P F gk qﬁsca' ?ﬂﬁ&oﬁ’ﬁe Surse of

treat Mgiing formed qé“ati?f‘%@dm@d GMBBhts 4R fubPbsntdetRA 4 cdiomPYNida/taf,©
admi ni stered simil taneously or separately with nultiple doses of Conpound

B. magmesine stearade mattiumnsibaiaie or dokic pokyethatensogiydol ALaar ke addedicther ed

So11) o st fles SEAsabE ind Sdbr8fish SR RlegR TS O Sl db 2g8nt syt ound

Aig aly é@ért&ja?dcélbm tamppusd ¥r SodisRPeHrBbEANE oMt Aisdbetdddleel Bas@soRf the
Conpound I n one enbodi nent one dose of Conpound A is adm nistered

si mul taﬂV@da@llw @frthe epegiearaent when tha sapigde iningesiasound B. 5I n all the above
enbodi ment Sd\ﬁ?l d S?P%ﬁém&gs‘iﬁ& &dﬁ%&ls %%ﬂltgblesingérs%w glsfmggr%?ng

adm ni stere € conbi ha ns résen ed as

combi nadgenits khdl coRyinghegenes oar @wathbrg'rtan@latmgtthe pmwd@rtmmfureajahsDe as used
herei n | s neant the phar maceut I cal conposition or conpositions that are

used tdh mhﬁh&té?'etmaﬁbmec@ H}edre@%@wrimyael%@@ﬁh@&bmk%m %ven'f(l on.
g bfﬁrﬁnﬁl%gg?ngggﬁadﬂ& %H‘Bg'lﬁﬁﬁéagg%%'eq%&?pﬁég%?& II‘Y[R the ni QD! @?Ftél?l@ It

can cortain I'n a e pharnaceutica
conposikinders isclote atarah t gdatn,, nadurai augmamheaqo@iacmeubékadbcbsepomm i ons.

When Conmpounds A and B a ot..adm ni stered sinultaneou atlon
't i RS SIS s EIR SUGR 26 AP HAORER DY SR A QAP TS:
COWDOS'derMrﬁéthp%llulasé SO PEth I PR UNAAR, WaxELAR@ ik anthrieampousey B 1 “
separ ate phdarnacéutical conpositions I n separate packages. In one aspect
there itbepe dosa@ejfcuma inclofle s@dium @lﬁﬁfbe,u sadigmcieayers mnagnesium stearate,

Oo ound Lon with, a .ticI enpt.abl e cipients,
B/ el beEpRf, 200 Hed el Rt R Rre R the BfEL Ao ateRs e

phar Wﬁﬁmtﬁduﬁiﬁhilt\étl@ﬁCﬁ@?@b'nﬁ’etﬁﬁl%dﬂumbs agﬂﬂ lbeRRSrfitekakidahigim and the lik&. one

enbodi ment of the invention the kit of parts conprising the follow ng 25

conponekaiets@aponmdaled foraxanmlat Pyaredaringn powe anmetitie: aranulalétgpt abl e
e L hind AL B0 5 Byt g prosGEREURILE, Kpdaas =t e
wher ei mixbegred m:rmwed dyaningy e cdmbounda sUQabryMrmhln!useds wiithed déuértror
Se UGHM %@%@aqgg/ggrg@ Iog!tji(l)ﬁglri/?evlft & glrr?dglr %Lcr:r?lé!s%gi’bg/gmethylcellulose,
an aliginate, gelatin, or polyvinyl pyrrolidone, a solution retardant such as paraffin, a
resorption accelerator such as a quaternary salt and/or an absorption agent such as
bentonite, kaolin or dicalcium phosphate. The powder mixture can be granulated by
wetting with a binder such as syrup, starch paste, acadia mucilage or solutions of
25  cellulosic or polymeric materials and forcing through a screen. As an alternative to
prevent sticking to the tablet forming dies by means of the addition of stearic acid, a
stearate salt, talc or mineral oil. The lubricated mixture is then compressed into tablets.
The compounds of the present invention can also be combined with free flowing inert
carrier and compressed into tablets directly without going through the granulating or
30 slugging steps. A clear or opaque protective coating consisting of a sealing coat of
shellac, a coating of sugar or polymeric material and a polish coating of wax can be
provided. Dyestuffs can be added to these coatings to distinguish different unit

dosages.
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I n one enbodi ment the kit of parts conprises: a first container conprising
Compound A in association with a pharnmaceutically acceptabl e exci pient,

di l uent owocarwi4ez3s and 5a second contai ner conpri sing Eomps2ed/ RSN
association with a pharnaceutically acceptabl e excipient, diluent or
carrier, and.a ﬁontai n

f t ai nj. id first and d .
cont ai ners. H@ﬁbﬁ%ﬁ'{qsg?epwﬁ?qn%g(ﬁjcéﬁn@ gw%rqsﬁ?]l B%@*%‘gsﬁr?agrﬂ paggé)%Hf”tsuch
as dosagfn apdhaa BN FHrtd) b@rﬂagfg%?%ét%ne@%%ﬂ@%@% é¥pound.

adm nistration i1 nStructions can the kind that are provided to a

doct or ,S¥rops erarmel prepgred by digspivoruite damiedyncoin a bieijaktyfaveredfaquesuri nd
that are provided by. a _doctor ch as . instructions, to atient. The term
T oad s E s ahepiaterad HouER OIS LB Ac 8N ioose o
short CEUFS’:Hén@Ibn%etwnn@élfd?fnu@@ﬁ%@sﬁé@fng@ﬂmwmbtﬁdhﬁ\é Réh-Boxi®semielchi gher

15t han the mai ntenance dose adm nistered to the subﬂ' ect to, for exanple,
rapi dl ySolheilizerseanchemp|siisds suele eatatherrier dsasteay! alsehalsand mlyesabl y, a

hor t ' ' ' ' f - ; i L.abl
e L T

sui t ablgwderenérsordaeshasni ot athley aktiffcial revedtenerb nasd e kkgcsh srodtsE adde.
"l oadi ng dose" can increase the bl ood concentration of the drug to a
20t her apeut | WAPT8/aRPIORERIS, €omppsitions {oseiab a8miyairanit san PRe "I oadi ng dose”

cangi n d ' kcal
o et (e g kg TR RS HonarPaish b e o hbbetRRst e Y,
"| oadi mgledseds foapxdmpiedny nostirgg edembeddipgrpatigylate materal irhpolyorecg, wax day

(e.qg., ug tg 4 tinmes per day). Suitably the "l oadi ng dose" will be
adm ni XéPeY*8nce a day. Suitably, the |oading dose will be an anmount

25from 2 to ARDa§eAr8For (e HBEAHIRRABGRe PRSSENt MnBBhXahr4160 Be indiRistdrBBS:

suitably from2 To 5 tines; suitably 2 tines; suitably 3 tines; suitably 4
ti nes; igdhe fshyoBlindsesie dgivernbystemshsuthhadismpliogsl@néllar vesiclesniaiget er ed

Const b Pibgletal ydokRs i bt Uekides 2, PBkEmeSHah B HehkdTan o o,
mai nt eWFr‘?g/eépéM@)h@ﬁ@U@Pélhch 89 EhSlebRIrON, SERIIbANANELpHOSatiagIcHeRtedIer ei n

will be u rstood to nmean a dose that is serially admnistered (for
exanpl e; at Agens ferdiseedccosdingvaithie Presenhinveatien neplerisade delyarsd buihse

PLost SERIRABRRL LR AR BB S BRI ARId ppslfd 1ve
mai nt erssoeugiEsle Tie ¥EMROIAIDMERCABCDE 2RI W2 8ORIble polymers as targetable
20  drug carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamide-phenol, polyhydroxyethylaspartamidephenol, or
polyethyleneoxidepolylysine substituted with palmitoyl residues. Furthermore, the
compounds may be coupled to a class of biodegradable polymers useful in achieving
controlled release of a drug, for example, polylactic acid, polepsilon caprolactone,
25  polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block copolymers of hydrogels.
Pharmaceutical compositions adapted for transdermal administration may be
presented as discrete patches intended to remain in intimate contact with the epidermis
of the recipient for a prolonged period of time. For example, the active ingredient may
30 be delivered from the patch by iontophoresis as generally described in Pharmaceutical
Research, 3(6), 318 (1986).
Pharmaceutical compositions adapted for topical administration may be
formulated as ointments, creams, suspensions, lotions, powders, solutions, pastes,

gels, sprays, aerosols or oils.
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general ly adm ni stered once per day and the daily dose of the maintenance
dose is lower than the total daily dose of the |oading dose. Suitably
t he conbiwetzooma738 this i nvention are adm ni stered wi t RCm/us2619p82308 | ed
period”. 5By the term’ specifi ed period" and derivatives thereof, as used

herein is nt the e of t betvve n the dmni stration of one of
Commound A SR ARSI Ha ey OB EReBT Gsseue SaRe B e SR

Unl ess gt f&ewo%ﬁ.dﬁefdre%fe? n%%%ﬁécﬁ b8 % teerdape.n%ant Bk SRt aneous

adm ni strati on. ounds of the invention are adm ni stered once
a day tfaemsglpéad i amomeneobl theaefnvse ingredientnngy Letéroployed afithGathesend A and

Conmpound. B.during a.sin day.. W one .qr th c nds of the invention
o o Scarm ! i ned ol BumenE B S8 AecalB B SRR S eI il B
basgd aBrrhligtdd ihsd credi Withtdrdi-Mwaterareimasisesiswarerandiasddel ¢ day. All
adm ni strations of a conpound of the invention that are subsequent to the

first duri nngbargw@@uflc@ @é@p%f@rﬁ’o@daﬁﬁﬁ% ferdppigalpdminisirationsttp ige epe
spec ! BE0d ardBU A no bt d RoFORAHAUR B AALN-RLAES G, Wid NuBie?

speci fie and ‘not adm ni s SI Ml T aneousl Y, ey are

adm ni Sdaeﬂ’@deepedﬂany ahaeiquedds Bolvest. of each other - in this case, the
specified period will be about 24 hours;, suitably they will both be

adni ni st er ed”RArACEUESR oMpBosiinnsadAPted fr t@P!‘r‘éPadmiW\Stfﬂloé‘ ipdae maui
spgg fllﬁguagr% %Ib Qﬁle@%%ﬂtmaathhﬁ?%@eoésu' tably they will both be

adm ni stere in a out hours o ach other - in this case, the
speci fied pdthathaseuticdeoatmositicits duapted faruettah bgminisyatiort maydien be
adm ni stere th| n ab ut 10 hours of each other - in this case, the

speci f iREES P G SMAPOES %”%Br ®S §0°ME8rs; suitably they will both be
adm ni st er epydrkideudeaWonfo s éﬁa;ﬁé& Fora{daay adrrf.rnstfr@tluoﬁw \‘R/ﬂél%ln ftm@

specified period will be about 9 hours; suitably they wll
adm ni sresresds & soiidnnalbdata eoaTeeipowsier bawinga particle sine fori @(a@a@e in thearange

onBes Al AR o B ARB S H e dfrleP M Wnic st islaREA 1R By
S IOeCI f lr@ﬁldﬂﬂhalﬁaﬂthhﬂougﬁ tﬁ@fhékaﬁpé&@gé frombliat vt nbh@ﬁ/th‘é' ddwdé?tHEId)@Iose
adm ni stered within about 6 hours of each other - in this case,

t he
speci f iWtoparinegewi Juitabie aRBRPSIHORS whereigdhe @arrgertlﬁ@qu\md |f0|baﬂrn|mﬁ§ratlon
admi ni S; e
speci f;Sée @g?%ﬁd Pfgg‘htas out Bé Woursa&gﬁ%ygﬁglﬂ” éorl#;[ JHsvafﬁﬁégo %@be
admi ni shgreelters t hi n about 4 hours of each other - in thi s case, the

speC| fied period will be about 4 uit the both b
adrni st er edDWﬁrmﬁ%UH%LﬁO@W%S %%?P 'PYStrqt'ﬁ tbiY 'Bh%'é%” ni\{de

specifi Mfl%l%chd%‘té br Hﬁst@?ﬁ’é{tmﬁye%lﬁ'e?lerét th@brheahé"ﬁ v¥idds tl?/ ’F‘r’r@té red

wi t hi n about hours of each ot I'n t I' s case, e speC| peri o

wi | | badasequresurisemgr agrosalist agbylizensegr insufflabarsh be adm ni st er ed wi thin WO
2011/ 047238P /USZOIP/ 52808 atbout h r of each ot. he{ - in this case, the
speci fi ed pdridgageHt'c Ord@a@dq &dgiigis r?H%”H&ﬂ%‘?st ration

of Comﬁegantédadédpéé%ﬂem@n%dr@ bseond, Ryl aatis, 4Garfts b BH S8Ry ARAbodifions.

consi dered si nul taneous adnini stration. , when the
combi nat i on Rifarteseltiodlmompositonsdedarited éreepreoieral atkpleatﬁatled ingede od", the

COTPOUT 230G ST ha b EL 0 ke B Bl ML
bot h casyifews dsaceériddigtsi andestliies vaieh ashiderithé esreslidisn Botdricivaatiegd bvodber  of
Consecuthle\l/rﬁegge/d recipient; and aqueous and non-aqueous sterile suspensions which may
include suspending agents and thickening agents. The compositions may be presented
30 in unit-dose or multi-dose containers, for example sealed ampoules and vials, and may
be stored in a freeze-dried (lyophilized) condition requiring only the addition of the
sterile liquid carrier, for example water for injections, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile

powders, granules and tablets.
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Regardi ng "specified period" adm nistration: 10Suitably, both conpounds
wll be admnistered within a specified period for at |east one day - in

t his casewotha/dm3ati on of time will be at | east one dapCTdlseeialobasps duri ng
the course to treatnent, both conpounds will be adm nistered vvithi n a
specified p east 3 consecutiyv

spect 1 ed porod A or Al deash 2,68 RBcRiin (oS0 dagrepienty PricuERY Thetided o
tr eat MefHovebMHdcSHRPB QH&S’sSrﬁMg .hcmae%@ﬁwﬁgﬁrﬁé één\Yéﬁtf&hﬁl A tﬂaésa?teﬁé\ﬂh@?e@)ﬁrﬂ' od

for at least 5 consecutive days - in thi's case, duration of tTnme wl
be at Itedse hpedafyformelaitionn weeltum rﬁgremnpleahese sultablei@rrmat admygnisiration
conpounds W | | bﬁa adm ni st%red within a specified period for at |east 7

consecdpﬁéglc&édfs VNG 3" ¥ase, the duration of time will be at |east 7

days; quhbadbiherdigd defiricde itAVEESIng ProtoeslsTRiYcrivb@hersinMprelradimen bf be
adm nistered within a specified period for at |east 14 consecutive 20days -

i n t hi SosRRUNdsRANGInIsieTesrHass natHavgitpicopymance wilsthe starhgtireaimanieng,

dur i 19 EASERAIAR (h0 chb SR EBhen 80 GHRTTRAUPLS ihihe B AKFH CoheLadl L i 1

a specitied perio I"eas con utive hi' s case

durati crnay@funtwm@h boih cdrepaiindseast adiingstyied Mtrieeasptroe@andmrm@r OSDECI fi ed
period" adm nistration: Suitably, during the course of treatnent, Conpound

A and EORSEEHNeIqYS In Wich 96 of tecePrapeng i CRMBEIAS; '%é%’é'?'ﬁtﬁﬂ% ' from
1t 4 r

erlgod t@gY oun%ag% qqdeal?é&g%lrﬁqﬂggta@g’ tﬁ@ 4”2(%Jeﬁthgwt Iuygaaﬁ?@ s_}ér%?, 3B?lgr%/ocol
|s rep&ﬁtsem& poin2dusind ¥ courkerof iréatlagst. suitably for 4 cycles or 28 days;
suitably for_continyoyus a 'nisratl uitably, .during the cour of
Creat nent , (HBBOHEINAGATS BoHOaR &R0 8 ML TBbRaHPI: Aersdans M S
speci fiiggomey Waérﬁfnlétl‘étmnlslmlténg&)@y Wﬁrunfrta?y SRmPRtdugeal &fh?)@ﬁ!ﬁémg the
ot her days of the 7 day period Conpound B wll” be adm ni ste al one.

Sui t ablig¢ludingsooth @agnqmuotdsC dllter@atw@beéh@dorrr@rnazloaynayabe@dnfnmste;_reddays

LR i Ak e et e i Sl e L R R

CONSeC drvSolHRISSA BHEIBD 4 BeqUemay nisire? dvhepyint &krlexan@ap@un@oanus/\ or

adm nistered in _a pattern of every other day dur i ng each 7 day peri od.

Sui t abl§OMBAHNAE isiRanbistered distanskifeaier sRngncurtioh serthentighound B wi | | be
d d, and
Gur ng RANEARH Tl o8 RErh En B Sl e e ATt 8 LG i st er ed

al one. E‘wtrtabioye it Hoss Motiapttpr rﬁttlme:obmmune@eeé edmﬁmstex?ed:ynﬂhe$aame tiosadet
days suitably for 4 cycles or 28 sui t ab r continuous

S; f
adriPni JPFrBt?GnO”%&PkaP&UV r@ﬁ}ﬁﬁsm'ﬂ&@rﬁﬂ tB@'Cﬁ%h?rr\‘i? NePEEr sopmesBg aY e

days d er ; treat nent,
Co)r/rpouzdaé ﬁ&é‘mﬁ Fer?g%rlllg §u\?mgP|ySng%rﬁﬁ?%ét g'%e%&.@nqﬂ?fle%go@pgm fied period
for 2 days oMussia oﬁmlembpéin‘nemi o ar dwremqsei;nef GohgrouhayA acé adenitedeqy

iod Co t d al t b| t 7 d t |
?irlgpeﬁmﬁﬁgf‘r’%qusgv B serar Sy iR o orore dses ot COMOlBIE e o or) 28" Qavey

suitably forygess bﬂWWﬁsead’éﬂrf@dSFrf a Hééintt; %‘#btb%@ls%es@ﬂﬂ@@%@?elﬁ el legPBen
admi ni stered 2 consecutive days during day period
25  of compounds administered does not have to commence with the start of treatment and
terminate with the end of treatment, it is only required that the number of consecutive
days in which both compounds are administered and the optional number of
consecutive days in which only one of the component compounds is administered, or
the indicated dosing protocol — including the amount of compound administered, occur
30 at some point during the course of treatment.
In one embodiment, multiple doses of Compound A are administered
simultaneously or separately with multiple doses of Compound B.
In one embodiment, multiple doses of Compound A are administered

simultaneously or separately with one dose of Compound B.
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15Sui tably, during the course of treatnment, Conpound A and Conpound B wil|
be adm nistered within a specified period for 1 day during a 7 day period,
and duri nyot2zha/mariser days of the 7 day period Conpound BCWmiuskoloms2808

adm ni stered alone. Suitably, this 7 day protocol is repeated for 2 cycles

or for 14 days; suitably for 4 cycl or 28 days; suitably for continuous
St i st rat BnesehPdiany Ond dgHE of Saptskag A ISAUBI AR P LR EPBROW Bhy
" speci fd@rieh Wih mditiay Rses af Mot sdupier. sequentially. By the term
"sequential admnistration”, and derivates thereof, as used herein is neant

that one of |C@mecembodimeant ogergaseref Grmpoaiihins sderieigtered sinultanrequsiyeor
consecutive days..and the other of ound A and Conpound B is subsequently
admi ni ss[eé)[aé%tes%\yltfg \%_e _ SW?%P\%@%EFve days. Also, 25contenplated herein
i s g drug hghigiate dbole 28tbdtRineR&ChRpobAE YeHdyde admimstetddtiisopr of one of
Compound A and Conpound B and the other of Conpound A and Conpound B. As

used hds@mnpourd B mgy el aaraipistereg fieki od of days after the sequenti al

dm nistrati - h

i ni ot at i e GmBREGhn HRERRY BhestrfR SRR TRE BPURL S e: ¢ her
ConpourtdobiretioBin comnilt & parts3Cadngeni Isérefreid. m&amtttablphatieceduticgal hol i day wi l |
be a period of days selected from 1 day, 2 days, 3 days, 4 days, 5 days, 6
days, 7CIRRRSItGN @agAMPasiHans thaf @reyyed tCHdHW%,erP?'“@%R@,d Aang4yemRrRENd 4
days,. i i adniRj Wolals : 52808
S Pl T B oo o e A PR ols, 5 30
consecuheventayatjont kit tawedntayn @ompoundriabnd GanpadndByin af sihglewed by

adm ni stration of the other of Conmpou A and Conpound B for . from1 to 30
consecRNAEaggyEcal §oMPAsiien. sHeh p a&ﬁ%&ﬂdn&e&a@w%maae@q%

adm ni dphsshitidis. FWPBh L SrApEdn @S ATERCI T Ansehdtaitnin lspdre8 @t uandsusppthenal
drug holiday, followed by adm nistration of the other of Conpound A and

Conpourepnipinatiort kibmilpcorfapiCemwosodtA ard foyspoddl Babsgpamite pbarmtacqsicatl A

by 14 argd g, BRTT g ackiet pE Cofsiqlitiza 380 b PR Sspefierhe
ot her qfhdrerEReunchl BofipbstRMBAN BepErdt®@batkayes? to 14 10 consecutive days.

Sui tabl'y, one of Conmpound A and Conpound B is adm nistered for from3 to 7
consecut i ve la&pe, asnsict Biase ipprayidadig ki @f pagy cemparisétg eomponentgays, fol | owed
by adm nistration of the other of Conpound A and Conpound B for from3 to 7
consecutive days. Suitably, Conpound B wll be admnistered first in the
sequence, f ddémpedndp iamstboiptionmath alphgrratceudieslly otepralbled dxcipients,

adm ni strati gn of Conpaqund A. Suitably, Conmpound B is adm nistered for from
1 8 21 conﬁ'@ﬁﬂt%‘g%r} angl | owed by an optional drug holiday, followed by
adm ni strati ; : | dé?%ﬁ) itably,
Conmpound B |(2&2gé}lﬂﬁl?s§9 @;Heégo@gﬁl&? M{;%O%b% %@q_gééjéﬁggﬁﬁteég\}ietgﬁgys, fl%r;ﬁFbmed by a
drug hol i dayiloénfsramgatrieo 14 days, followed by adm nistration of Conpound A
for from3 20 to 21 consecutive days. Suitably, Conpound B is adm nistered
for from3 to 21 consecutive days, followed by a drug holiday of from3 to

14 daygp dne! éravedintdht 2 ARdinvbhadn e i ofPaReEeRpAsherthé FBwing 0 21

consecutive days. Suitably, Conpound B is adm nistered for 21 consecutive
day$, fesinmpaaantyy an optional drug holiday, followed by adm nistration of
Compound A for 14 consecutive days. Suitably,

Compound A in association with a pharmaceutically acceptable excipients,
diluents or carrier; and
Compound B in association with a pharmaceutically acceptable excipients,

30 diluents or carrier,

wherein the components are provided in a form which is suitable for sequential,

separate and/or simultaneous administration.
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25Compound B is admi nistered for 14 consecutive days, followed by a drug
holiday of from1 to 14 days, followed by adm nistration of Conpound A for
14 consecwbion/dz388. Suitably, Conpound B is adm ni st er edTfuseo1f/osmngecut i ve
days, followed by a drug holiday of from3 to 10 days, followed by

adm ni stration of Conpou A for 7 consecutive days. Suitably, Conpound B
o hdm e BROFB1ET Ha RE £ P 1o SOBYB5550. 1ol | owed by & dr uy holf day. of
from3 to 14 days, followed by adm nistration of Conpound A for 7
consecutive days. Suitably, Conpound B is admnistered for 3 consecutive
days, fol | owefirsbgonrtaihengohudrisitgyCompouomh/8in assttiatiapswith elphavweadceytically

adm nistration o rryound A.lf Qr 3 consecutjve days. WO

2011/ Q47238|9€FFPI§E% Br 98B Iuent O QIFBLANT * conpound A wi Il be _
admisni st er e §édcoid ¢dhtainer 86GBEBIRG. CHrapbaME B iRYassBciaBbh Qi a dr ug hol i day,
foll owed by adm nistration of Conpound B. Suitably, Conpound Ais

admi ni st er edPesMacedliallyascentabimexeinientdilggytor ¢aTien @@ & gontaingstmenns

drug holi da)far wtb@’@ff%@éﬁ@%&@%&&@i%@h% _rrpound B for froml to 21

consecuti ve days. oun mnistered for from3 to 21
consecutive days, followed by a drug holiday of from1l to 14 days, followed
by adm nistration of Conpound B for from3 tqg 21 consecutive days.

Sui t abl vy, CoTrﬁ%QFPbei)Slaﬁgrr‘rgHrﬁaﬁi%%%P@cﬂ)r@‘d'?‘e@ PYNSINYGiions se@hae €aade afdy s,

f olylyo Yoi I r t ol - ! ation
of CompRint F RN IRICERE Syph Riede A AT ol R BRTTOFER | <

admi ni tirat dvhtfooe pRdvideh kes doictos, hagsamiptd bywediulypraduaipabelnat theywanhue | day,

foll dminjstrati f Co d Bf 4 tive days. Suitably,
compourt e KLl LBt Bty < BRBIE s o5 s THe TS Fop paled by a arug
hol i day of frmelmt Qoakfinglayse” 4LLsQIREM wAfBE BhabrsidoP Sleale/BiAgRd B for

14 consecutive days. Suitably, Conpound A is adm nistered for 7 consecutive
days, fasisecweshoblydurationgedisienl ofdagmpodund sner3Compoonddd/Baving lal dasageldygher

dmini ' f B for. 7 [ - Sujtably, . o A
s Tamnpdve? BehighBaREHASe Aot esdy 1S PR oS dBYpr SR b BRTREE: o
3 to ldhdaysod EsmderittioRYe R B tHesdruat | Suntadiy, CosmsrtadrdBohqegiméemreset | ve
days. Suitabl ound Ais adninistered for 3 consecutive da fol | oned

i , Conp : : S
by a drhﬁjewwﬁllmfr@n:ﬂrt@ﬁﬁaiayé; saitally §ont bite a\ﬁévtﬂlsbwt&b%érﬁﬂhﬂé@ééiayéh of
Conmpoung ug i [ S t "specified
peri od'r'gqugt H{yﬁ?gﬁ}rgggﬁ%ﬁga%%%glf@ﬁwgr# iyzlsﬂ SN%&&%&%@ gaciglignlngsgrrﬁ e foll owed by
repeat amisodinedits,tha “loadingl dasst dahyinareast tieg bivioe cdoeenpativroddibel drugnd aa

drug holiday may precede the repeat dosing or alternate dosing protocol.
25 itéBPSﬁ,pePFiEg'B}J Lﬁﬁt'VSf'e@nﬁbﬁﬁ@e@’PBa‘é'g@rﬁ% tﬂ%?@ﬁg'r@f&se can increase

unsal t gL Wit ¥8H&htration of the drug to a therapeutically effective level in conjunction

with a maintenance dose of the drug. The “loading dose” can be administered once per
day, or more than once per day (e.g., up to 4 times per day). Suitably the “loading
dose” will be administered once a day. Suitably, the loading dose will be an amount

25 from 2 to 100 times the maintenance dose; suitably from 2 to 10 times; suitably from 2
to 5 times; suitably 2 times; suitably 3 times; suitably 4 times; suitably 5 times. Suitably,
the loading dose will be administered for from 1 to 7 days; suitably from 1 to 5 days;
suitably from 1 to 3 days; suitably for 1 day; suitably for 2 days; suitably for 3 days,
followed by a maintenance dosing protocol.

30 The term “maintenance dose” as used herein will be understood to mean a dose
that is serially administered (for example; at least twice), and which is intended to either
slowly raise blood concentration levels of the compound to a therapeutically effective

level, or to maintain such a therapeutically effective level. The maintenance dose is
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anount) adm ni stered as part of the conbination according to the present
invention wll be an anount selected from about 0.125ng to about 10ny;
sui t abl y,wohetizmamsat wi || be sel ected from about 0. 25ngPCo/tabanisBng;
suitably, the amount will be selected from about 0.25ng to about 8ny;

sui t abl amount, w be sel ected, from about 5ng _to 30abopt 8ng,

su  apidEnerslly SR RtelHd oS BETat S GRhATRIR OUhE e tEA G ooRRg

sui tab'l&weFﬂ%n%ﬁE%Bfal%h;{ dbse %?ih%%ﬁémbrd%'eabom I'ng to about 7ny;

suitably, the amount w1 be about 5ng.” Accordingly, the ampunt of Conpound

A adni ni st er%dtabiy {ier corabinatiens ofihimve otior et adiningsteced wihiora Specified
i nventi onm\ai be an anount selected from about 0.125ng to about 10 ng. For
exanpl e anount  of Conmpound A WD 2011/ 047238PCT/ US2010/ 052808

admisni st er eOBy’Jlmept@Fﬁh @beélﬁ@d ?)@ﬂbd naid g8rivtiesdha@of, Qasl lbﬁadoh@t%‘ﬁﬂts mééﬁtnt ion
can be 0.125ny, O. 75 5ny,

4ny, 4. tgqgwtes@ of Bm@rﬁftwgﬁg th@ agm;mgga@on of %o?gﬁmpcgmgr{g agg;{?.g)mgo@'ﬂﬁJB
10 | b
unggl te utﬁgo v%'{ ge@%rgrgh%%) a%?n&m@er e% gﬁ;ﬁ%sésr&hwlg%tedegh%%i trr?gt ion

accor digpgcifiedt ferionr eFeintliude\simiulteneoud adipmistratiom Wyheadotis tethpounds apout

10nmg to about 600ng. Suitably, the anobunt wil| be selected from about 30ny
t ) aboJP M‘Onﬁﬁﬁﬁgmw'swﬁ@ oRRs theaxne speeifisd rRIrafesHP ASHUNISTARENt o

t I t bout
26000 SRR AR CRIBRR byt ARIETeF; Aifien o G coMpubgs oo
240rrg cﬂf@lseulrt\@lmltlgon aréadanmisteredvimdrelibas ehee aatbf, tmerspdaiikd 69ngd i about

220 t \ t f bout 90ny..t b
210m5; SURG8RpaseAEE B Ret Somiialfi2h el coramaBEh o gRyes St
200ng, a'ﬂHuh%WaYon& bF 22T ol th8nRH(BARS: 4reQllIbRBALENEQAD fist ARt

190ny, suitably, the amount wll be sel ected from about Ong to abodt
180ny, specifigday, ancot popaktered Wheb@awlameﬂmefsp@mf@mmtodlsong to about

160y, sur ¢ sTp00 A8 RS orp e MuB RN GpAAaRT e b R BB

ConmpourgtrBinaiéiedl sitnlt8fessRandy afe boh &RIStdconitidia Godt DG Hovrd Beeddtesent
invention will be an anmpount” selected from about 10ng to about 300 ng. For

exanpl ethehe inffivieesethesnpeiiind Perigd it betabosd 2&§70[§'é$ tsuipblyHbey yathPatit i on

accor d}gaga&rﬂgﬁﬁgr&%@ﬁﬁlﬂta%ﬂt q‘éggatdré’ ngﬁcﬁ Bgi??bl |Y1§§E' cea%%ogwef §6’%@@erﬁcgng’
iéSm\;, V%lgwbo}gBQmOUIngﬂlyng,WI%ggﬂgbe féimlstegggmgthlriéﬁom 1 116@&@ of

5”9’ e?f%:%he ; lis erghe@ﬁg Jed pegieg ’wi&%g%o%é%U%ﬁsﬂ%b'yﬁé@gﬁv"'
265”9 etﬁ%l%@ »adhiin %%Emr& é@u%@%ur&zgpé%h Gl?lr Om@rﬂqs %%Qérgthe%lﬂetcgl%ly the

sel ect anount o npoun I's adm ni st er ed times a )
Sui t ablperiodheill ol oo d Oamaurs; swifabGoteyumid bbth be administared edthimabeutd day .

Sui t abl Co nd, B t d at . t Of

St t anifpure PEBSHN Biec B se: Tismsined R Wi eper Lotz sulatld)
30As Ustﬁé &Il Bbth, b@bbmﬂrﬂ%%éwﬁﬁmﬁd&% HUrs ©F BReN bthet -AmdnfosmeLk B are
i ndi cat ed as the amount of free or unsalted compound. METHOD OF TREATMENT

25  specified period will be about 8 hours; suitably they will both be administered within
about 7 hours of each other — in this case, the specified period will be about 7 hours;
suitably they will both be administered within about 6 hours of each other —in this case,
the specified period will be about 6 hours; suitably they will both be administered within
about 5 hours of each other — in this case, the specified period will be about 5 hours;

30 suitably they will both be administered within about 4 hours of each other —in this case,
the specified period will be about 4 hours; suitably they will both be administered within
about 3 hours of each other — in this case, the specified period will be about 3 hours;
suitably they will be administered within about 2 hours of each other — in this case, the
specified period will be about 2 hours; suitably they will both be administered within
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WO 2011/ 047238PCT/ US2010/ 052808 The conbi nations of the invention,
are believed to have utility in disorders wherein the inhibition of MEK
and/ or B-Wefwiig4bmaeficial. The present invention thus a&CIaspriowsmes a
conbi nati on of the invention, for use in therapy, particularly in the

t t t of di d i the i ibitiaon of NMEK d/ - Raf tivit
L D emettiout 1o & BRER ey llis sasen tie, bpsaied. bati Wil be reorby Baur-ofs' ' Y

Provi degsed HBERO th@bdinimat ARM o ompBLRE ISR WoRiiund B in i35 hhah @BoGE 44/EK
and/or B-Raf is beneficial, conprising admnistering a conbination of the

i nvent inoimutes apart is consideretd simakawausoidminéstiatiosent i nventi on provi des the
use of a corgi. lon of the 10inventign in the manufacture of a nedicanment
for the i r ety el tRelraRpaR LR R TR ES B S aIh, Rar
i s Bengfdriidal the compouhdRiwittlbeYoo-hli@irflsters iR d ‘Bufatioiné®imeuch t hat

i nhibition of MEK and/or B-Raf has a beneficial effect. Exanples of cancers

that are suiRwbectersrdurasionradiimen and deitivas itirreef, astsadmnesatn Srimeard ude,
but ar eth%f B th Dk ourRRtdE thE 'iﬂ(PeWioﬁ%‘?? %‘@hﬂﬁi&?e%& 61O d%t@&ﬁﬁm%%?%‘ﬁ' neck,
breast, Tung, col'on, ovary, and prostate cancérs. Sultably e cancer is
sel ect agbriseontivédodaysn (gl iomas), gliobl astonmas, astrocytomas, glioblastonma
mul tiforme, Bannayan- Zonana syndrone, Cowlen di sease, Lhermtte-Duclos

di sease, br d3@9ardingr SRRAHEE PETIBHeadMINSFRIGN: Wi m s tunor, Ewi ng's sarconm,
Rhahd , .
i ggeS@Lﬁﬁ&F% gﬁﬁ%@@ﬁﬁ%%?%@%h@@r%wm a%gleeﬁ’led Dd38FalBEKt one

ovarian, pancreatic, prostate, sarcong,
ost eosatayorm this eade, cled dutatioorofdimédailebe Bhigast dne @agesyitdojywhwingakei ¢ T

co | A B S oY R TR S M B S
| euken 4, |e48Y13 céhyeRtive Blﬁyé LGP is 'cﬁsé,%b%r@biorf@ﬁﬁrﬁe'vMﬂrBE%Qllé’éét'3Cd£sf;33| !

| eukem a, plasmacytoma, |mmunoblastic |arge cell |eukem a, Mantle cell
| eukenmisyitaRlyMiutingtiee ageiserta tigatrarat, poth aempounds kdhbe adminisigsed withit ama,

acyte ne ryocytic | euken IO | ocytic | eukem rythrol.eukem a,

i Ponane TR ©nabeehe opRRADNE s RbBSRS. B T AR a1
T cel | deyapbases dBys;duitably, QUG @ colirekltb ttéladieht) oI 68mpBELAS BlilRsé oA,

bl adder cancer, urothelial cancer, Iung cancer, vulval cancer, cervical

cancer ,adspigistened; withis greracifiadepriiod:ion @& leashd SOnRecy thieedaysoe Sulhitagrssd, the
cancer, ] - C, , ul ar C ' n .
Cancet Rl BB becATER 7 ASRESOREh Mo RSSO RS
(gast Ir cddmhp];&mddsahilmermlnistemmitrgn(b $ﬁﬁi®lb@rﬂo¢ﬁ1ﬂ@¢ﬂjeasﬁddictdnseethﬂi\ae
exanpl es of a cancer to he treated include Barret's adenocarci nong;

bi 120; ar yﬁm@ttﬁ&a@%ﬁ%mgyra@pagﬂ%w&@% atleagt @Lﬂabfﬁirﬁ%t@,%ﬁ, during the

course to treatment, both compounds will be administered within a specified period for
at least 30 consecutive days — in this case, the duration of time will be at least 30 days.
Further regarding “specified period” administration:
Suitably, during the course of treatment, Compound A and Compound B will be

25 administered within a specified period for from 1 to 4 days over a 7 day period, and
during the other days of the 7 day period Compound A will be administered alone.
Suitably, this 7 day protocol is repeated for 2 cycles or for 14 days; suitably for 4 cycles
or 28 days; suitably for continuous administration.
Suitably, during the course of treatment, Compound A and Compound B will be

30 administered within a specified period for from 1 to 4 days over a 7 day period, and
during the other days of the 7 day period Compound B will be administered alone.
Suitably, this 7 day protocol is repeated for 2 cycles or for 14 days; suitably for 4 cycles

or 28 days; suitably for continuous administration. Suitably, Compound B is
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Compound B is subsequently administered for two or more consecutive days. Also,
25  contemplated herein is a drug holiday utilized between the sequential administration of
one of Compound A and Compound B and the other of Compound A and Compound B.
As used herein, a drug holiday is a period of days after the sequential administration of
one of Compound A and Compound B and before the administration of the other of
Compound A and Compound B where neither Compound A nor Compound B is
30 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.

Regarding sequential administration:
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25  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 3 to 10 days, followed by administration of Compound A for 7
consecutive days. Suitably, Compound B is administered for 3 consecutive days,
30 followed by a drug holiday of from 3 to 14 days, followed by administration of
Compound A for 7 consecutive days. Suitably, Compound B is administered for 3
consecutive days, followed by a drug holiday of from 3 to 10 days, followed by

administration of Compound A for 3 consecutive days.
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chenot hgpgReUt i ¢ agents, such as cisplatin, in the treatment of various
solid tunors, particularly non-snmall cell Iung, 15advanced breast, and

ho2ione r ef r3dtadly; the estauné of Seserasindvy ébagachpn weighdmfiussalied/unsolvated
amount) administered as part of the combination according to the present invention will

be an amount selected from about 0.125mg to about 10mg; suitably, the amount will be
selected from about 0.25mg to about 9mg; suitably, the amount will be selected from
about 0.25mg to about 8mg; suitably, the amount will be selected from about 0.5mg to

30 about 8mg; suitably, the amount will be selected from about 0.5mg to about 7mg;
suitably, the amount will be selected from about 1mg to about 7mg; suitably, the
amount will be about 5mg. Accordingly, the amount of Compound A administered as
part of the combination according to the present invention will be an amount selected
from about 0.125mg to about 10 mg. For example, the amount of Compound A
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as LEUKEBANOuNd Baddirainistefdul as pattud tHe combimditiontaedofdimg tdtheparekent | ve
tr ez%t mairrml\t/ention is suitably selected from 10mg, 20mg, 30mg, 40mg, 50mg, 60mg, 70mg,
80mg, 85mg, 90mg, 95mg, 100mg, 105mg, 110mg, 115mg, 120mg, 125mg, 130mg,
135mg, 140mg, 145mg, 150mg, 155mg, 160mg, 165mg, 170mg, 175mg, 180mg,
185mg, 190mg, 195mg, 200mg, 205mg, 210mg, 215mg, 220mg, 225mg, 230mg,
235mg, 240mg, 245mg, 250mg, 255mg, 260mg, 265mg, 270mg, 275mg, 280mg,

25  285mg, 290mg, 295mg and 300mg. Suitably, the selected amount of Compound B is
administered from 1 to 4 times a day. Suitably, the selected amount of Compound B is
administered twice a day. Suitably, Compound B is administered at an amount of
150mg twice a day. Suitably, the selected amount of Compound B is administered once
a day.

30 As used herein, all amounts specified for Compound A and Compound B are

indicated as the amount of free or unsalted compound.
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agents derived fromthe
25  Multiple myeloma Megakaryoblastic leukemia, multiple myeloma, acute megakaryocytic

leukemia, promyelocytic leukemia, Erythroleukemia, malignant lymphoma, hodgkins

lymphoma, non-hodgkins lymphoma, 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,
30 esophageal cancer, salivary gland cancer, hepatocellular cancer, gastric cancer,

nasopharangeal cancer, buccal cancer, cancer of the mouth, GIST (gastrointestinal

stromal tumor) and testicular cancer.

Additionally, examples of a cancer to be treated include Barret’s

adenocarcinoma; billiary tract carcinomas; breast cancer; cervical cancer;
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of the cell cycle by inhibiting DNA synthesis or by inhibiting. purine or
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leads tgid BéﬁéEgﬁgr%I'ucﬂﬁgtMb@%ﬁ;%naﬁﬁy@crééhéeréﬂd i's also incorporated

into both RNA DNA. " The result typically is cell death. 5-fluorouracil
i s i ndi cat edSuitably, $he gresend érvension irelatesntol anmatloed farttreadingenr lessamindtheapy
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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.

20 The combination of the invention may be used alone or in combination with one
or more other therapeutic agents. The invention thus provides in a further aspect a
further combination comprising a combination of the invention with a further therapeutic
agent or agents, compositions and medicaments comprising the combination and use
of the further combination, compositions and medicaments in therapy, in particular in

25 the treatment of diseases susceptible to inhibition of MEK and/or kinase B.

In the embodiment, the combination of the invention may be employed with other
therapeutic methods of cancer treatment. In particular, in anti-neoplastic therapy,
combination therapy with other chemotherapeutic, hormonal, antibody agents as well
as surgical and/or radiation treatments other than those mentioned above are

30 envisaged. Combination therapies according to the present invention thus include the
administration of Compound A and Compound B as well as optional use of other
therapeutic agents including other anti-neoplastic agents. Such combination of agents
may be administered together or separately and, when administered separately this

may occur simultaneously or sequentially in any order, both close and remote in time.
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comercially available as CYTOSAR-U(r) and is comonly known as Ara-C. It
is believed that cytarabine exhibits cell phase specificity at S phase by

i nhi bi ti ngoRbiy/amssn el ongati on by term nal incorporati enTafS2aigisasabi ne
into the growing DNA chain. Cytarabine is indicated as a single agent or in
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oni bi (ool SR B By BRe b, BR RSB AR efirng Eaf R oY e
unspeciddvedtyn@iths moaditiohhitegu@torenef the fondulativedass the @utg bbad@énstration. n
conbi nation with other chenotherapy agents in the treatnent of acute

| eukem Wimetelkr theuherapesianlbyaeqive Aoy deatithe discretion of the aftendant

er yphr i nernkl . . | i1 bina.:
S Y AR T ORI B SR8 i e
(I 3- i sdomchjevieshe aesired icahbned tHidrapé HicasfeaEMZAR(r) . Genti t abi ne exhi bits
cel |l phase ecificjty at 5-phase and. by bl qcki ng .progr.ession of cells
Chr ough e 1608 B R e e Chack AP ERY S SUTB G AR, | on wi th
ci spl atriaaidtrﬁbrbE? treatnent of |ocally advanced non-snall cell |ung cancer
and alone in the treatnent of l|locally advanced pancreatic cancer.

10Met hot r exdne@nenenapdiment diharfuribercanii-eanceripenapyds lay |gastohg lagitionp! anti-

benzoyl]-L- glutam.c acid, is comrercially avail able as nethotrexate
sogi%umrlq\%)ﬁ%'tcr@ﬂ'e exhibits cell phase effects specifically at S phase by

i nhi bi ting DAy aythhBeplastic bgeat thafRaé attivigPldras bBustEptIgurmbebeingi bi tion
of dyhydrofolic acid reductase which is_required for synthesis of purine
nucl eotireried aray beyiizen iatthe cEttioAtian at wicd antineqpiagicagents uagiub 15agent
o o o SBEEHR e ok o860, NERLRRIERY sBRERI S ARLEROLERR a1
of the dikaeils; pladadm cerdinativacynpiekds; atkgtating agents such as nitrogen
20  mustards, oxazaphosphorines, alkylsulfonates, nitrosoureas, and triazenes; antibiotic
agents such as anthracyclins, actinomycins and bleomycins; topoisomerase Il inhibitors
such as epipodophyllotoxins; antimetabolites such as purine and pyrimidine analogues
and anti-folate compounds; topoisomerase | inhibitors such as camptothecins;
hormones and hormonal analogues; signal transduction pathway inhibitors; non-
25  receptor tyrosine angiogenesis inhibitors; immunotherapeutic agents; proapoptotic
agents; and cell cycle signaling inhibitors.
Anti-microtubule or anti-mitotic agents: Anti-microtubule or anti-mitotic agents
are phase specific agents active against the microtubules of tumor cells during M or the
mitosis phase of the cell cycle. Examples of anti-microtubule agents include, but are
30 notlimited to, diterpenoids and vinca alkaloids.
Diterpenoids, which are derived from natural sources, are phase specific anti -
cancer agents that operate at the G,/M phases of the cell cycle. It is believed that the

diterpenoids stabilize the B-tubulin subunit of the microtubules, by binding with this
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Topoi sonerase | inhibitors: Canptothecins, including, canptothecin and
canpt ot hecin derivatives are avail abl e or under devel opnent as
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r espongkpetentiar eanstidate for tﬁeairraﬁnttqﬁ@emlasm iedbe skinTiGhezie €hrali, Sroadiat ed

for se n r oyjargy.

cel l ﬁég;cdéa”rr]‘cg)r coﬁéﬁ@%ﬁigﬁg %ﬁ) a(}k g@h&%g{% Of?éﬁth%%eséﬁan nﬁor@ Pré(ﬂg
anal oguER5@ 990y eThié commqudcmsd QHioW$ potdntigl fbarmwtreatmemfufcﬁmlydyene kidhe

rel ati onshi p between the hornone and growt h and/or lack of growh of the

cardéer di @@ﬁﬁ)@%@oﬁ AoNabdwes S8R oﬂﬂﬁf‘\h unghedrsgi @dusalegia. iTﬁeé%@’érOf
L oo e R PaclikefSReln b K2R ROFRIS 0Bl Frep, o o
| ynphongnafiidR alc et al I@arkce&n%emomlerdzmyr Backetabuidegl 23 trbiatedl & dreddwhtien of
oo RS SBRA oo HaIc RRAEREAL S ST LGSR - oot SRR hor mone
dependetgﬁcc;}gg@ﬁsg(gyaﬁgmr@gggnt ai ning estrogen receptors; progestrins such
o 20 Docetaxel, (2R,3S)- N-carboxy-3-phenylisoserine,N-tert-butyl ester, 13-ester with
5p3-20-epoxy-1,2a.,4,7p,10B,13a-hexahydroxytax-11-en-9-one 4-acetate 2-benzoate,
trinydrate; is commercially available as an injectable solution as TAXOTERE®.
Docetaxel is indicated for the treatment of breast cancer. Docetaxel is a semisynthetic
derivative of paclitaxel q.v., prepared using a natural precursor, 10-deacetyl-baccatin lll,
25  extracted from the needle of the European Yew tree.
Vinca alkaloids are phase specific anti-neoplastic agents derived from the
periwinkle plant. Vinca alkaloids act at the M phase (mitosis) of the cell cycle by
binding specifically to tubulin. Consequently, the bound tubulin molecule is unable to
polymerize into microtubules. Mitosis is believed to be arrested in metaphase with cell
30 death following. Examples of vinca alkaloids include, but are not limited to, vinblastine,
vincristine, and vinorelbine.
Vinblastine, vincaleukoblastine sulfate, is commercially available as VELBAN®

as an injectable solution. Although, it has possible indication as a second line therapy
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15negestrol acetate useful in the treatnment of hornone dependent breast
cancer and endonetrial carcinoma; estrogens, androgens, and anti-androgens
such as fwotanvede3sni | ut am de, bi cal utam de, cypr ot er onecaastanesmngl
5a-reductases such as finasteride and dutasteride, useful in the treatnent
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involved in the regulation of cell growh and are generally termed growh
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as

by over-expression or Ion been s own to result in uncontrolled
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and epipcféatrmnaarh C%P%gtlgna&t)r%le%g?nc e, ?thr%'ren%o{ Ilrlnhz'ég)[o, oix%ﬁgllaitiﬂ, cisplatin and
carboplatin.

Cisplatin, cis-diamminedichloroplatinum, is commercially available as
PLATINOL® as an injectable solution. Cisplatin is primarily indicated in the treatment

25  of metastatic testicular and ovarian cancer and advanced bladder cancer.

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

30 Alkylating agents: Alkylating agents are non-phase anti-cancer specific agents
and strong electrophiles. Typically, alkylating agents form covalent linkages, by
alkylation, to DNA through nucleophilic moieties of the DNA molecule such as
phosphate, amino, sulfhydryl, hydroxyl, carboxyl, and imidazole groups. Such
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grow h factor -1 (I1GFl) receptor, macrophage colony stimulating factor
(cfmms), BTK, ckit, cnet, fibroblast growmh factor (FGF) receptors, Trk
recept or swQBnkiA473B8kB, and TrkC), ephrin (eph) receptor #CTASADIS2SRET
pr ot ooncogene. Several inhibitors of growh receptors are under devel opnent
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223- 226NYelogengig lewkenla. 6, 268, 391; and Martinez-lacaci, L., et al, Int. J.

L
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single vials of lyophilized material as BICNU®. Carmustine is indicated for the palliative

treatment as a single agent or in combination with other agents for brain tumors,

25  multiple myeloma, Hodgkin's disease, and non-Hodgkin's lymphomas.

Dacarbazine, 5-(3,3-dimethyl-1-triazeno)-imidazole-4-carboxamide, is
commercially available as single vials of material as DTIC-Dome®. Dacarbazine is
indicated for the treatment of metastatic malignant melanoma and in combination with
other agents for the second line treatment of Hodgkin’s Disease.

30 Antibiotic anti-neoplastics: Antibiotic anti-neoplastics are non-phase specific
agents, which bind or intercalate with DNA. Typically, such action results in stable DNA
complexes or strand breakage, which disrupts ordinary function of the nucleic acids
leading to cell death. Examples of antibiotic anti-neoplastic agents include, but are not
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20P13- ki nase, ATM DNA-PK, and Ku are al so useful in the present invention.
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t he conpounds of forrmula (1). | munot her%p Epr oaches, including for
exanpl e ex- viGRoIsgRe asE | WB'batﬁfﬁ OISOy asRd '@Q@Ofen@cl%%b@'f?e'&@tty of

pati entjt; rePﬁJtolgrgpezEﬁgX Qg transfection wth cytokines such as

interl eukl or granul ocyt e-macrophage col ony stinulating
fact or, 25 dippodaptedlotaxirteamnaasselspasific anengtyplaalpmag)emib@harlued igpm the

ek BT CHEI TN M LAl T NIRRT A
US' Ng aidlicyc’ll 9§ IRhindBUERREA BSmplex with topoisomerase Il and DNA causing DNA
strand breaks. The strand breaks accumulate and cell death follows. Examples of
epipodophyllotoxins include, but are not limited to, etoposide and teniposide.
Etoposide, 4’-demethyl-epipodophyllotoxin 9[4,6-0-(R )-ethylidene-3-D-
30 glucopyranoside], is commercially available as an injectable solution or capsules as
VePESID® and is commonly known as VP-16. Etoposide is indicated as a single agent
or in combination with other chemotherapy agents in the treatment of testicular and

non-small cell lung cancers.
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Pr oapopt ot oc agents: Agents used in proapoptotic reginens (e.g., bcl-2
anti sense oligonucl eotides) nmay al so be used in the conbination of the
present 380MUHENUTIIN. Cell cycle signalling inhibitorais2@elos2seycl e
signalling inhibitors inhibit nolecules involved in the control of the cell

cycle. A fam rotein kinases called ¢yclin dependent kinases (CDKs)
and their mTQ!%'/FA‘?ﬁ"ijgrﬁ wemetayrepippgornyligiaxin Piso-Oathmsthesydfdena-Pigy

201 GBI SRR SO TR AP A N 9

cycl i n/iS8needmy RKeFNi & Wp%saempberdengrrﬁmbateacw@smg@agémrgh the cell
cycle. Several inhibitors of cell cycle SI nal |l ing are under devel opnent.

For | n<oamMRigat '@Wﬁﬁloé@er(ﬁheé%thpﬁﬂi’e@ﬂﬁm tﬁ%@@!ﬁnt pﬁ@pw@.lﬁgkmm CDK4,
and ?F’&F inhibitors for the same are described in, for instance,
Rosanl ae ", Exp. Opin. Ther. Patents (2000) 10(2):215- 230. In one
enbodi ment , Arttenetabblmeate'cxpaﬂesmt ageettspr/estemtabotvteme'omlastloragein@areaptmqoound
of formula.] or, a t or soﬁgﬁatethref an | east g@? anti - astic

agent SHEBHCA RoRARRIS Q9N Srist & 2 s, (QVASYRGRS 506 tienaa| Of
conpl ehﬁab.tﬂagﬂ?hﬁﬁt%@%@e@st %hl%ﬁi}% Uﬂhe%r??ﬁﬁﬁﬁhetb%ee'ﬁﬁﬂﬁsﬁsﬁnd !

i nhibitors, tes rase I nhi bitors, "hornbnes and
hor nmonadheraiyl logjtieg DNA gmaﬂheStSar@thqu@ntlp,a‘B Iwha;ze idok#s miot praceedand eslept or

b L t t t ot
gl s, ela UM, o Bk G PN PRl L b7 SoPlamc A0eglo Al enph st o ©
conb| N3y 19 fIbB@uPé@SﬂﬁEthbtﬁéﬁé’te' Sfta RS, iri8SaopaereTNRvEdafihef argul @ | or
a salt or solvate thereof and at | east one anti-neopl asti ¢ agent which is

an ant igemeteiingul e agent selected fromditer penoi ds and vinca al kal oi ds.

In a further p s a
di t er penoi d. S ﬁ%@mé@ tPst éj?gezan%o(a?ﬁéH B%Ma dl{}@%slsa%érﬁeﬁgﬂfq?l%eopﬁgs
agent iz fuorboerilalAomhinistration of 5-flubron®ce ndxus toEnkibitioneofahyiidysdteon of the
present invention conprises a compound of fornmula |I_or a salt or solvate

t hdPeofSYAHIPSt ah@aealseﬁtéccaﬁhrai%aﬁo boih RNAyane DNihi E1e resull typiseiinisraell
coor di rt?éz# RN sGRIPO G il ?s5||nﬂl 5% %eéln@%nrsfh cdhBindtioh r@\ﬁtﬁﬁ otR8F

anti-neoplastic agent is pa axel of vi norel bine.
chemotherapy agents in the treatment of carcinomas of the breast, colon, rectum,
stomach and pancreas. Other fluoropyrimidine analogs include 5-fluoro deoxyuridine
(floxuridine) and 5-fluorodeoxyuridine monophosphate.

20 Cytarabine, 4-amino-1-p-D-arabinofuranosyl-2 (1H)-pyrimidinone, is
commercially available as CYTOSAR-U® and is commonly known as Ara-C. Itis
believed that cytarabine exhibits cell phase specificity at S-phase by inhibiting DNA
chain elongation by terminal incorporation of cytarabine into the growing DNA chain.
Cytarabine is indicated as a single agent or in combination with other chemotherapy

25 agents in the treatment of acute leukemia. Other cytidine analogs include 5-azacytidine
and 2’,2'-difluorodeoxycytidine (gemcitabine).

Mercaptopurine, 1,7-dihydro-6H-purine-6-thione monohydrate, is commercially
available as PURINETHOL®. Mercaptopurine exhibits cell phase specificity at S-phase
by inhibiting DNA synthesis by an as of yet unspecified mechanism. Mercaptopurine is

30 indicated as a single agent or in combination with other chemotherapy agents in the
treatment of acute leukemia. A useful mercaptopurine analog is azathioprine.

Thioguanine, 2-amino-1,7-dihydro-6H-purine-6-thione, is commercially available

as TABLOID®. Thioguanine exhibits cell phase specificity at S-phase by inhibiting

43



In a further enbodi nent, the at | east one anti-neoplastic agent is
carboplatin. In a further enbodinent, the at |east one anti-neoplastic

agent

of the
sol vat

I s wonorglsbizge. In a further enbodi nent, the at | @aTtUuSere/052808
anti-neopl astic agent is paclitaxel. 30ln one enbodi nent, the conbi nation
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anti - n@mtws of p@é nu@éotl*démrad trinhidphacd. el\/l%ltrg:nmxalt@us inbicatddoas a single I'n
further enbodinent, cell cle signaling inhibitor is an inhibitor of CDK2,

CDK2 oragehker in combination V\(I

uses of BRI, mahMyBal leBRekta, hdiHiiBlgkin's lymphoma, and carcinomas of

20

25

30

the breast, head, neck, ovary and bladder.

Topoisomerase | inhibitors: Camptothecins, including, camptothecin and
camptothecin derivatives are available or under development as Topoisomerase |
inhibitors. Camptothecins cytotoxic activity is believed to be related to its
Topoisomerase | inhibitory activity. Examples of camptothecins include, but are not
limited to irinotecan, topotecan, and the various optical forms of 7-(4-methylpiperazino-
methylene)-10,11-ethylenedioxy-20-camptothecin described below.

Irinotecan HCI, (4S)-4,11-diethyl-4-hydroxy-9-[(4-piperidinopiperidino)
carbonyloxy]-1H-pyrano[3’,4’,6,7]indolizino[1,2-b]quinoline-3,14(4H,12H)-dione
hydrochloride, is commercially available as the injectable solution CAMPTOSAR®.
Irinotecan is a derivative of camptothecin which binds, along with its active metabolite
SN-38, to the topoisomerase | — DNA complex. It is believed that cytotoxicity occurs as
a result of irreparable double strand breaks caused by interaction of the topoisomerase
| : DNA : irintecan or SN-38 ternary complex with replication enzymes. Irinotecan is
indicated for treatment of metastatic cancer of the colon or rectum.

Topotecan HCI, (S)-10-[(dimethylamino)methyl]-4-ethyl-4,9-dihydroxy-1H-
pyrano[3’,4’,6,7]indolizino[1,2-b]lquinoline-3,14-(4H,12H)-dione monohydrochloride, is
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Suitably, the present invention relates to a nethod of treating or

| essening the severity of a cancer that is either wwld type or nutant for
each of RaD,20Ram723%EK, and Pl 3K/ Pten. This includes but Pc3/use410l05280% ed t o
patients having cancers that are nutant WD 2011/ 047238PCT/ US2010/ 052808
for RAF, wiId_t?/pe for RAS, wld tglge for MEK. and w |I_.d t){ e for Pl 3K/ PTEN,
mut ant GasRMesgialiyraaiiaple ay theag|eciattla spitientdY CAtK INGh d agateranise f or

Pl 3K/ P : r i type
For P 310 e B8 ko Blouiavin iERlodsto, FE TopdRyelaghd - iR odfplel 48 V2T
w | d t ypevéthtSKelRJEENN & Birglee strahavbrebksyqrrisedy Fopoisemetased inmespensar to
refers to.a polypeptid r pol ynucleotide sequence that occurs [n a native
bopul at PGS SHIM SLbRENE HRaEHE saRSIECats S B es naeratbine ofpdiar s
a " But fftmeta8Etid@FciAoR@l oBRTOVER Sid BRIMIYAIGR] Eslfcerequence having at

| east one nodification to an amno acid or nucleic acid conpared to the

cor r espondi ridorandnes and bdomwnomal @naiagussi Hofroanes iand dnoninbdat gnaopaes/ prept i de
or 10pal cleotide, respectively. Lncluded in.the termmutant is, Single
Nuci eoniSi oS BRSNS S M Weitinet st iR bRes thtent o1 s

i N the RRAPRES Hid Grodks laddforagtidosgronte of tHEdGdrRért ExahtlEPst hdrradsent |y
found (W ld type) nucleic acid strand. Cancers that are either wild type or

mut ant anskhaaionarasalogers usefuhin sancerdreatmenidchidsn bat arq peidimited. by known

met,hods WM. | - t - be._ | jfied by
o OamrrpeedEAR e boch. i Blestliodil A0 ket PiioS o Whid Rl e ot he

t echni gregmennof odiligaantiynphotnd amd dedtetloukémiahiarohilareh Soainoglutethiride
respectivel and/ or varl ous biochip and arraiqtt echnol ogies. WIld type and

mut ant 5}519 @b?f%@taéﬁﬁ”m@t‘éfétsé@héf WS&rO;glq, @z&ﬂe,tv(g&mlgt@gd i ncl udi ng,
but not.)J-d Rt | ' ] West ern

bl ot ore)élelmnﬁ:r%st'rﬁﬂeypge%mam s'? %Htﬁ%ﬂlf’? 1t=a ﬁrfbgggﬁlggﬁg‘%gmﬁﬁ g@? Eb g@ﬁ%at ed

pol ynerdepsindent HfeaB) camiioona EORamen edsogary rdeepicrsdprdgestrin® fichads Human
Mut ati on 23: 4% es are intended

Forl 3 | TledsSiidlanekate yo8hi rhine eatment ohlBAPRS SaPPATR  RBBYCIpEeE AT he
overt Rt shona QARG TRIREEH, NI RIS E g 1
conbi natiiutamialie, bloalyta st tcyproterminecaceitate and Sa-reductases such as finasteride
and dutasteride, useful in the treatment of prostatic carcinoma and benign prostatic
hypertrophy; anti-estrogens such as tamoxifen, toremifene, raloxifene, droloxifene,

20 iodoxyfene, as well as selective estrogen receptor modulators (SERMS) such those
described in U.S. Patent Nos. 5,681,835, 5,877,219, and 6,207,716, useful in the
treatment of hormone dependent breast carcinoma and other susceptible cancers; and
gonadotropin-releasing hormone (GnRH) and analogues thereof which stimulate the
release of leutinizing hormone (LH) and/or follicle stimulating hormone (FSH) for the

25  treatment prostatic carcinoma, for instance, LHRH agonists and antagagonists such as
goserelin acetate and luprolide.

Signal transduction pathway inhibitors: Signal transduction pathway inhibitors
are those inhibitors, which block or inhibit a chemical process which evokes an
intracellular change. As used herein this change is cell proliferation or differentiation.

30  Signal tranduction inhibitors useful in the present invention include inhibitors of receptor
tyrosine kinases, non-receptor tyrosine kinases, SH2/SH3domain blockers,
serine/threonine kinases, phosphotidyl inositol-3 kinases, myo-inositol signaling, and

Ras oncogenes.
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5produced by filing a standard two piece hard gelatin capsule with the
i ngredients in the proportions shown in Table A, below Table A

| NGREDI ENVEAMAMNTSSN- { 3- [ 3- cycl opr opyl- 5- ( 2-fl uor o- 4- i o®#QTAI®Y010/052808
phenyl am no) 6, 8-di net hyl-2,4, 7-tri oxo-3,4,6, 7-

t et rahydr o- i do[ 4, 3-d] pyrimdin-1- yl]phenyl| t am de hydrochlorid
(Compound A)SRUFaLi18tts NaRb R ilassrcatelyds 1je BhYserEreiet fy FREEYF 480G
1, 3-t higgplied iy ¥hridad b#&éiﬂ@W\?@d it the rgglﬁleQrﬁ QPEQIY-QWH! f%%rﬁt%in

met hanesul fonate (the net hanesul fonate salt of Conpound B) Mannitol 250 ng

Tal c123yragindkinesesnarsbedraadlg dapsifed as wgeptortareoprrecepios kinasesdi nent s of
illustrated b to ,be.understo t hat the

nvent i on 1 SRGPRY ASE RbeeRs vt dandaRiTicenc el ishS Mo A axrarabe” 15and
t hats t higgaht ®Widihg deaifPdltrbh&mehfitané€ ebhitn Varid fyrbbiReSGeRse @bmble
followng clains is reserved. WO 2011/047238PCT/US2010/ 052808
Receptor tyrosine kinases are involved in the regulation of cell growth and are generally
termed growth factor receptors. Inappropriate or uncontrolled activation of many of
these kinases, i.e. aberrant kinase growth factor receptor activity, for example by over-
expression or mutation, has been shown to result in uncontrolled cell growth.

10 Accordingly, the aberrant activity of such kinases has been linked to malignant tissue
growth. Consequently, inhibitors of such kinases could provide cancer treatment
methods. Growth factor receptors include, for example, epidermal growth factor
receptor (EGFr), platelet derived growth factor receptor (PDGFr), erbB2, erbB4, ret,
vascular endothelial growth factor receptor (VEGFr), tyrosine kinase with

15  immunoglobulin-like and epidermal growth factor homology domains (TIE-2), insulin
growth factor —I (IGFI) receptor, macrophage colony stimulating factor (cfms), BTK, ckit,
cmet, fibroblast growth factor (FGF) receptors, Trk receptors (TrkA, TrkB, and TrkC),
ephrin (eph) receptors, and the RET protooncogene. Several inhibitors of growth
receptors are under development and include ligand antagonists, antibodies, tyrosine

20  kinase inhibitors and anti-sense oligonucleotides. Growth factor receptors and agents
that inhibit growth factor receptor function are described, for instance, in Kath, John C.,
Exp. Opin. Ther. Patents (2000) 10(6):803-818; Shawver et al DDT Vol 2, No. 2
February 1997; and Lofts, F. J. et al, “Growth factor receptors as targets”, New
Molecular Targets for Cancer Chemotherapy, ed. Workman, Paul and Kerr, David, CRC

25  press 1994, London.

Tyrosine kinases, which are not growth factor receptor kinases are termed
non-receptor tyrosine kinases. Non-receptor tyrosine kinases useful in the present
invention, which are targets or potential targets of anti-cancer drugs, include cSrc, Lck,
Fyn, Yes, Jak, cAbl, FAK (Focal adhesion kinase), Brutons tyrosine kinase, and Bcr-

30 Abl. Such non-receptor kinases and agents which inhibit non-receptor tyrosine kinase
function are described in Sinh, S. and Corey, S.J., (1999) Journal of Hematotherapy
and Stem Cell Research 8 (5): 465 — 80; and Bolen, J.B., Brugge, J.S., (1997) Annual

review of Immunology. 15: 371-404.
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ASSAYS I n vitro conbination studies of BRAF and MEK i nhibitors on cancer
cells lines from nultiple origins encoding different nutations 5 A
Concent r avoaniwemnyes A Drug conbi nati ons experi nents wePETa@BromA280%t i N
384-well plates. Cell were plated in 384-well plates at 500 cells/well in

| t di | at h cell 10t | ted with 10% FBS
and 10 peni ¢\ PPS8 RIS S8 9RU L Vel AFgI SHtS SpEais oinalEs
Si Xt eein G 6§éhgnﬁe§5r BdEObF Brotbindlih0dPb, PRER SB3ISUNRTIE Sre trRfl

in
matrix for c rowth inhibition. Concentrations tested for conpound A
(free fkinages, adaptor prolecesd $Shey Gikd Nickr GeladjpmnehBas-GARBS HBYidt dgmaisses10pM

- 0.3 NnM |s were treated w t.h conpau onmhi [ d i ncuybated at 37C
for 52 WigelE farartEianer Blds ol e SRROH Yoo e 11 BaBl Qo Bt 8t o

accar di Prgarhfacoltyice Rmbarddidsogisalnviet el 3a(3) 1950@l s were read on a Perkin
El ner EnVi si on.@M reader set for |um nescg(nyge nmode with a 0.5-second read.

Resul ts ar e IBhiitesseidSerne{Thwaping Kijaseanaiding MaBrgnasedcassagriboakesat ed
cel 1S MR HIMOHRYER Sl R8s IR RSSO ERELL AR MRS hag
wel I's containi ng no cells. he Tesporise %ercen I nhibiti conpared’to

unt r eat(MEKksirphe £ xtéadeganRegalated Kinmgds dERKS N eAndPrateimidinase CAanmay " a"
concentration (Ra) and that of conmpound "B" at "b" concentration (Rb) is
conpar d0eMeef E’Mﬁ%se'nﬁlpdi%uﬁp&@rér@ FItCe Gtpbariaiar gamgiy epgilonymu,

congent HANS A &, > b ' | ; V., Excess
vap i SR B el AN RinabETRRNY (ke IKKBP PR A KREREs R Kot on of
each offatriilg n2&mbstse dndel GF Ibietee seceRidr>kirdd9ésof SudreSaringyd hreadine kenasag aRd and

Rb = Lt h ddi ti Rah<- 10%,0f th ' | ue. . =
ant agorN SIS &g e SeRrb eI iAmaTRo Rl TP (e AR 0t b an
the hi glanbcehistyDesevsyydtagencaRar besslnei, AOMHAARLEB, RS(20R0S! der ed more

than additive. If"Rab is 30 smaller by 10% or nore than the highest val ue
bet weerBieahemitaRBhataacklagy cshili1fat 114l ; Massagagodi ¥Yeis-Garcia, F. F#96ach of

wt - SRS 2t PR BHTBEP 1 At PR S A R dby Clndit Tepaim R oo
hi gher Ré‘ﬁhréﬂﬂ.@&iCQBE,rLa/cikbyeKaéDél%iBQr &hd M@ﬂ@n@l@fﬁ@rﬁ@t@d_-etf@ﬁ@, (FIQ)T,’D?F
of 35npbre than additive conmbinati ons (out of the 264 tested% are summari zed

i n Tabl2000, 223-2%6; £b%1Petent Ber€1263:39 1,carsEbleomez-lacaci, L., et al, Int. J. Cancer
(2000), 88(1), 44-52.

Inhibitors of Phosphotidyl inositol-3 Kinase family members including blockers of

20  PI3-kinase, ATM, DNA-PK, and Ku are also useful in the present invention. Such
kinases are discussed in Abraham, R.T. (1996), Current Opinion in Immunology. 8 (3)
412-8; Canman, C.E., Lim, D.S. (1998), Oncogene 17 (25) 3301-3308; Jackson, S.P.
(1997), International Journal of Biochemistry and Cell Biology. 29 (7):935-8; and Zhong,
H. et al, Cancer res, (2000) 60(6), 1541-1545.

25 Also useful in the present invention are Myo-inositol signaling inhibitors such as
phospholipase C blockers and Myoinositol analogues. Such signal inhibitors are
described in Powis, G., and Kozikowski A., (1994) New Molecular Targets for Cancer
Chemotherapy ed., Paul Workman and David Kerr, CRC press 1994, London.

Another group of signal transduction pathway inhibitors are inhibitors of Ras

30 Oncogene. Such inhibitors include inhibitors of farnesyltransferase, geranyl-geranyl
transferase, and CAAX proteases as well as anti-sense oligonucleotides, ribozymes
and immunotherapy. Such inhibitors have been shown to block ras activation in cells
containing wild type mutant ras , thereby acting as antiproliferation agents. Ras
oncogene inhibition is discussed in Scharovsky, O.G., Rozados, V.R., Gervasoni, S.I.
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this table, concentration conbinations on a given cell line were found to
be particularly beneficial (gray square) if nore than 20% (51 conbi nation
out of 258otes@@d3sof conbi nati ons tested showed >10% E@HBAIS2&0Da3he 1:
Conmbi nation effect of MEK and BRAF inhibitors on nultiple cancer cell

CorpourMIe; 2 LD RuY 5% Enerisebocsncer /CaPPo Assr Bl nlices <
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MAPK or the AKT/ Pl 3K/ PTEN pat hways. 10 Concentration”ranges
Eval uati423(3):m9B88r to Section A above of conbination of Conpound A and

Co d B f d usj h . in Sect.i b |
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efficacious but non-toxic in pre-clinical mce xenograft nodels. Using
t hese danibéatsrineiugas theyusephhugrnzedanibogdinsionhe iexiHacolier ligandiindiagds or

each c 1.ne, - u ' AT nunber of
conbi n:q#rgén@ﬁé@%orﬁ@lﬁ%%ﬁ%asegh%%ﬁ@eda Ctljd’é}%agr%%% EI%F%r?QEE@Cof the 25
cl i ni cadrtypotgl(ssaGreeMidiaitiadMohesbesl Awtitvoyalrerhpy ést Sold Fxpoessed 20 as

a percentage _in Table 2. WO 2011/ 047238PCT/ US2010/ 052808 Table 2: in vitro
combi ndeansger dirediRexnd 280k 26, BFPEIES)uderegprinidpeeB? gniikadnisee Toragne

ty.atl T at o f ' | f A d
oo untitass Stasel sl P e S RAtRs B ey REGREP LRSI ¥ Pas SR BRHR, Car
drug caeest Resi, @090a2@)hi péW13 35, a2 @BI\EGRR2l dpeBRéFaibody dssk BRAKemt ant
cell lines tested, independent of the PlI3K/ PTEN pat hway nutational status.
In vit A&t Bl pedegtive; 'Hﬁibﬁlocni Ik GFRenetivity by @ meswclopghAnHodsGk antibodyyg |

75, ML GO R, G TR P 7B9R 20 200 DS
Anti-angiogenic agents: Anti-angiogenic agents including non-

15 receptorMEKngiogenesis inhibitors may alo be useful. Anti-angiogenic agents such as
those which inhibit the effects of vascular edothelial growth factor, (for example the anti-
vascular endothelial cell growth factor antibody bevacizumab [Avastin™], and
compounds that work by other mechanisms (for example linomide, inhibitors of integrin
avp3 function, endostatin and angiostatin);

20 Immunotherapeutic agents: Agents used in immunotherapeutic regimens may
also be useful in combination with the compounds of formula (I). Immunotherapy
approaches, including for example ex-vivo and in-vivo approaches to increase the
immunogenecity of patient tumour cells, such as transfection with cytokines such as
interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,

25 approaches to decrease T-cell anergy, approaches using transfected immune cells
such as cytokine-transfected dendritic cells, approaches using cytokine-transfected
tumour cell lines and approaches using anti-idiotypic antibodies

Proapoptotoc agents: Agents used in proapoptotic regimens (e.g., bcl-2
antisense oligonucleotides) may also be used in the combination of the present

30 invention.

Cell cycle signalling inhibitors: Cell cycle signalling inhibitors inhibit molecules
involved in the control of the cell cycle. A family of protein kinases called cyclin
dependent kinases (CDKs) and their interaction with a family of proteins termed cyclins
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human nel anoma |ine A375 were from ATCC. A375PF11 was derived from A375.
12R5-1, 12R5-3, 12R8-1, 12R8-3, 16R5-2, 16R6-3 and 16R6-4 are single cell

cl ones 15aennuad7i38om m xed popul ati ons of A375PF11 cel IPsTiusad10x62308
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by Ex Ov h Age A th t of
ol | nEA A TG oG PO S0V At P ot S o A RBRIOR 2007) and
Pet er soiydn QARiEh i &:pRatidUie tebaimattdcdMpliekk, 2007; Peterson, 2010]. EGCHSA

val ues are defined as increases In
25 In a further embodiment, the at least one anti-neoplastic agent is paclitaxel,

carboplatin, or vinorelbine.
In a further embodiment, the at least one anti-neoplastic agent is carboplatin.
In a further embodiment, the at least one anti-neoplastic agent is vinorelbine.
In a further embodiment, the at least one anti-neoplastic agent is paclitaxel.
30 In one embodiment, the combination of the present invention comprises a
compound of formula | and salts or solvates thereof and at least one anti-neoplastic
agent which is a signal transduction pathway inhibitor.
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ranging from0.018 to 0.039 pMfor Conpound A and 0.177- 0.386 pM for
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In further embodiment, cell cycle signaling inhibitor is an inhibitor of CDK2,
CDK4 or CDK6.

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

25 invention is a human.
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 each of Raf, Ras, MEK, and

PI3K/Pten. This includes but is not limited to patients having cancers that are mutant
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O interest, the conmbined adm nistration of Conpound A and Conpound B in
t he BRAF- V600E nut ant col on and nel anona cell |ines showed synergistic

ef fect dewonstwetrsd by the Cl values <0.9, or resulted iPoTaS2@dOSEAS | C50
val ue conparing to that of Conpound A or Conpound B, administered al one,

e b R oS s A T ot e B T

ConpoungdaB @iehrithsi RASOImqu;Bé 3 MEKthH&RMIHUtVBé fé‘fqﬂnbrd/PT'EN mdf\é?n for RAF,
2011/ 047238PCT/ US2010/ 052808 Tunor LineS Mutation Stafue [C50 val ues

in m crmutalnafor(%anmusard)forwlﬁﬁ @i wslid Enioee‘or BI3¢/PITEN andInntsng foxgRAFE,
Com:)Oundlldblype for RA mutan% &M Iflk' é:wqglt%iet b%k/PTEﬁA‘S/ BRAF
5 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
the corresponding amino acid or nucleic acid found in a wild type polypeptide or
10  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.
Cancers that are either wild type or mutant for Raf, Ras, MEK, or mutant for
15  PI3K/Pten are identified by known methods. For example, wild type or mutant tumor
cells can be identified by DNA amplification and sequencing techniques, DNA and RNA
detection techniques, including, but not limited to Northern and Southern blot,
respectively, and/or various biochip and array technologies. Wild type and mutant
polypeptides can be detected by a variety of techniques including, but not limited to
20  immunodiagnostic techniques such as ELISA, Western blot or immunocyto chemistry.
Suitably, Pyrophosphorolysis-activated polymerization (PAP) and/or PCR methods may
be used. Liu, Q et al; Human Mutation 23:426-436 (2004).

The following examples are intended for illustration only and are not intended to
25  limit the scope of the invention in any way.
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Compound A Conpound B Conmpound A Conpound B Cl
BRAF_V600E 0. 001 0.000 0.018 0.013 0.0005 0.0002 0.0050.002 0.69 0.10
2610. 6 HVo2011BRABSV600E 0. 001 0.001 0.022 0.022 0.0002CTAISPQ0852808

10

15

EXAMPLES

ECHSA (ppt U0100 Col o- 205

Example 1 - Capsule Composition

An oral dosage form for administering a combination of the present invention is

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

proportions shown in Table A, below.

Table A

INGREDIENTS
N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-
phenylamino)6,8-dimethyl-2,4,7-trioxo-3,4,6,7-
tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-
yllphenyllacetamide hydrochloride (Compound A)

N-{3-[5-(2-Amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-
1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide methanesulfonate (the
methanesulfonate salt of Compound B)

Mannitol
Talc
Magnesium Stearate

AMOUNTS
5mg

100mg

250 mg
125 mg
8 mg

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

reserved.
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0.0040.003 0.73 0.11 154.3 SW417 BRAF_V600E 0.003 0.002 0.203 0.015
0. 001 0.0003 0.0140.003 0.69 0.44 78.1 RKO BRAF_V600E 0.025 0.007 5.654
3.900 0. O86Q00OM71380570. 015 0.25 0.01 182.7 PCT/US2010/052808

ASSAYS

In vitro combination studies of BRAF and MEK inhibitors on cancer cells lines from
multiple origins encoding different mutations

A. Concentration ranges A

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
10  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 compound A
(free form) .were 1uM - 0.03 nM and for compound B (DMSO solvate) were 10uM - 0.3
nM. Cells were treated with compound combination and incubated at 37°C for 72
15  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 treated cells and background correction was
made by subtraction of values from wells containing no cells.
20 The response (percent inhibition compared to untreated samples and normalized
to media alone) of compound “A” at “a@” concentration (Ra) and that of compound “B” at
“b” concentration (Rb) is compared to response of the mixture of compounds “A” and
“B” at concentrations “a” and “b” respectively (Rab). Using these values, Excess Over
Highest Single Agent (EOHSA) was calculated for each concentration of each of the
25 tested cell lines:
Rab> 10% of the higher value among Ra and Rb = more than additive
Rab<-10% of the higher value among Ra and Rb = antagonism
Using this formula, if Rab is greater by 10% or more than the highest value
between Ra and Rb the drug combination is considered more than additive. If Rab is
30 smaller by 10% or more than the highest value between Ra and Rb the drug
combination is antagonistic.
For each of the cell lines tested, the number of combinations in the 16 X 16
matrix with more than additive response (those where the Rab is greater than 10%
higher than the higher value among Ra and Rb) were enumerated. The number of

35 more than additive combinations (out of the 264 tested) are summarized in Table 1. On
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DLD1 KRAS_G13D 0.557 0.393 >10 0.0440. 003 0.4430.030 NV A 222.3 HCT-8
KRAS_GL13D 0.050 0.011 >10 0. 0350.013 0.3480.132 NA 72.9 5W80 KRAS_Gl12C
WO 2011/047238 PCT/US2010/052808

this table, concentration combinations on a given cell line were found to be particularly
beneficial (gray square) if more than 20% (51 combination out of 256 tested) of
combinations tested showed >10% EOHSA.

5  Table 1: Combination effect of MEK and BRAF inhibitors on multiple cancer cell lines.

# of drug
combinations w
Origin cell lines MAPK PI3K/PTEN EOHSA (264 %
combinations
evaluated)
Skin A375P BRAF 6% WT/WT 34
Colon RKO BRAF 6% mut/WT
Skin A101D BRAF 6% WT/mut
Skin SK-MEL-5 | BRAF/%°¢ NRAS®?Y WT/inc
Lung A-549 KRAS®? WT/WT
Colon LoVo KRASS®P WT/WT
Colon HCT116 KRASS®P mut/WT
Skin SK-MEL-2 NRAS®IR WT/WT
Lung H1299 NRAS!? WT/WT
Sarcoma | HT-1080 NRAS®H WT/WT
Breast MDg'IV'B' NRASK WT/WT

These data demonstrate that the combination of Compound A and Compound B is favourable on
multiple cancer cell lines from multiple origins independent of the mutational status of key
oncogenes within the MAPK or the AKT/PI3K/PTEN pathways.

10

B. Concentration ranges B

Evaluation similar to Section A above of combination of Compound A and
Compound B were performed using the data generated in Section A, but only for drug
concentrations which were deemed to be clinically relevant (100nM-3nM). These
15  concentrations were chosen as those which tended to be efficacious but non-toxic in
pre-clinical mice xenograft models. Using these concentrations, a total of 25 drug
combinations were evaluated for each cell line, and results are summarized in Table 2.
The number of combinations having Rab> 10% of the higher value among Ra
and Rb of the 25 clinically relevant combinations tested were calculated and expressed
20 as apercentage in Table 2.
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0.042 0.003 >10 0.0240.003 0.2350.034 NN A 50.7 NCl-HSC8 BRAF_G596R 0. 010
0. 005 >10 0.0080.005 0.0810.054 N A 44.1 5W37 KRAS G12C 0.093 0.063 >10
0. 0870. 03WO0 2011/047238 PCT/US2010/052808

Table 2: in vitro combination of MEK and BRAF inhibitors using clinically relevant drug

concentrations
# of drug
combinations w
EOHSA at est.
Origin cell lines MAPK PI3K/PTEN clinical %
concentration (25
combinations
evaluated)
Skin A375P BRAF 600
Colon RKO BRAF 600 mut/WT
skin A101D BRAF 600 WT/mut
BRAFVGOOE
Skin SK'MEL'S NRASGle WT/|nC
Lung A-549 KRAS®!# WT/WT
Colon LoVo KRASC3P WT/WT
Colon HCT116 KRASC3P mut/WT
skin SK-MEL-2 NRAS®61R WT/WT
Lung H1299 NRAS™ WT/WT
Sarcoma HT-1080 NRAS®K WT/WT
Breast | MDA-MB-231 NRAS® WT/WT

The data demonstrate that the combination of Compound A and Compound B is

5 favourable in most cell lines tested at relevant clinical drug concentrations and highly
favourable on all BRAF®®F and KRAS mutant cell lines tested, independent of the
PISK/PTEN pathway mutational status.

In vitro cell growth inhibition in tumor cell lines
10  Methods:
Cell lines and growth conditions - Human colon tumor lines, Colo-205, DLD-1,
HCT-8, HT-29, LS-1034, NCI-H508, RKO, SW1417, SW1463, SW480 and SW837, and
human melanoma line A375 were from ATCC. A375PF11 was derived from A375.
12R5-1, 12R5-3, 12R8-1, 12R8-3, 16R5-2, 16R6-3 and 16R6-4 are single cell clones

15 derived from mixed populations of A375PF11 cells that were selected to grow in

Compound A to concentrations of 1200 and 1600 nM, thereby exhibiting acquired
resistance to Compound B. All lines were cultured in RPMI 1640 medium containing 10
% fetal bovine serum (FBS).
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Cell growth inhibition assay and combination data analysis - All cells were
cultured for a minimum of 72 hours prior to cell plating. Cells were assayed in a 96-well
tissue culture plate (NUNC 136102) of RPMI medium containing 10% FBS for all cells
at 1,000 cells per well. Approximately 24 hours after plating, cells were exposed to ten,
three-fold serial dilutions of compound or the combination of the two agents at a
constant molar to molar ratio of 1:10 Compound A (DMSO solvate) to Compound B
(free form) in RPMI media containing 10% FBS. Concentrations tested for Compound
A were 1 uM - 0.05 nM and for Compound B were 10 uM - 0.5 nM. Cells were
incubated in the presence of compounds for 3 days. ATP levels were determined by
adding Cell Titer Glo® (Promega) according to the manufacturer’s protocol. Briefly,
Cell Titer Glo® was added each plate, incubated for 30 minutes then luminescent signal
was read on the SpectraMax L plate reader with a 0.5 sec integration time.

Inhibition of cell growth was estimated after treatment with compound or
combination of compounds for three days and comparing the signal to cells treated with
vehicle (DMSO). Cell growth was calculated relative to vehicle (DMSO) treated control
wells. Concentration of compound that inhibits 50% of control cell growth (ICso) was
interpolated when y=50% of the vehicle control using nonlinear regression with the
equation, y=(A+(B-A)/(1+(C/x)"D))), where A is the minimum response (Ymin), B is the
maximum response (Ymax), C is the inflection point of the curve (ECsg) and D is the Hill
coefficient.

Combination effects on potency were evaluated using Combination Index (Cl)
which was calculated with the back-interpolated ICso values and the mutually non-
exclusive equation derived by Chou and Talalay (1):

Cl = Da/lCsp(a) + Db/ICs0(b) + (Da x Db)/(ICs0(a) x ICso(b))
where ICsp(a) is the 1Cs5o of Compound A; 1Csp(b) is the 1Cso for Compound B; Da is the
concentration of Compound A in combination with Compound B that inhibited 50% of
cell growth; and Db is the concentration of Compound B in combination with Compound
A that inhibited 50% of cell growth. In general, a Cl value <0.9, between 0.9 and 1.1, or
>1.1 indicates synergy, additivity and antagonism, respectively. In general, the smaller
the Cl number, the greater is the strength of synergy.

The combination effects on the response scale were quantified by Excess Over
Highest Single Agent (EOHSA) based on the concept of nonlinear blending as
described in detail by Peterson and Novick (2007) and Peterson (2010) [(2;3) [Peterson
and Novick, 2007; Peterson, 2010]. EOHSA values are defined as increases in
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Mel anoma A375PF11 BRAF_VG600E 0. 001 0.001 0.012 0.012 0.0002 noo 0.0020.003

030 0.32 183.0 12R8-1 BRAF_V600E 0.058 0.030 >10 0.0190.017 0. 1860.173
N A 220. 2v02BRAZ23BRAF_V600E PCT/US2010/052808

improvement (here, in ‘percentage points’ (ppts) difference) produced by the
combination over the best single agent at its component dose level for the combination.
For single agent and combination treatments, cells were exposed to compounds at a
fixed-dose-ratio, and dose response curves were fit to the experimental data and

5 analyzed using regression models. At specified total dose levels of ICsy along the dose
response curve, the dose combination (corresponding to ICso) was determined for
making EOHSA statistical inferences. More specifically, for a combination drug
experiment involving drug 1 at dose d1 and drug 2 at dose d2, (i.e., total dose equals
d1+d2) is said to have a positive EOHSA if the mean response at the combination is

10  better than the mean response to drug 1 at dose d1 or drug 2 at dose d2.

Results:

The effect of cell growth inhibition by a MEK inhibitor Compound A, a BRAF
inhibitor Compound B and their combination was determined in a panel of human tumor
cell lines. The mean ICsos (from at least two independent experiments) and the

15 combination effects at ICsos are summarized in Table 3 with BRAF and KRAS mutation
status.

Referring to Table 3, the four colon cell lines with BRAF V600E mutation
displayed sensitivity to Compound A with ICso values between 0.001 uM and 0.025 uM,
and to Compound B with ICsq values between 0.018 uM and 5.654 uM. The

20  combination of Compound A and Compound B was synergistic with Cl values between
0.25 and 0.73 and/or enhanced cell growth inhibition with EOHSA values between 7
and 26 ppts in these four lines with BRAF V600OE mutation. The seven colon lines
without BRAF V600E mutation (either with BRAF G596R or KRAS mutations) were
insensitive to Compound B (ICso > 10 uM), however highly sensitive to cell growth

25  inhibition by Compound A with ICses ranging from 0.001 to 0.093 pM in six out of the
seven lines. The combination of Compound A and Compound B showed enhanced cell
growth inhibition in DLD1 colon tumor line, and minimal to no added benefit over
Compound A single compound treatment in the other six colon cell lines.

For the melanoma lines listed in Table 3, A375PF11 cells with BRAF VG60O0OE

30 mutation were highly sensitive to either Compound A (ICso = 0.001 uM) or Compound B
(ICs0 = 0.012 uM) single agent. The combination of Compound A and Compound B
were synergistic with Cl value of 0.3 in A375PF11 cells. The melanoma lines 12R8-3,
12R8-1, 12R5-3, and 16R6-3 were resistant to Compound B (ICso >10uM), moderately
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15

sensitive to Compound A with ICsps ranging from 0.058 uM to 0.109, and responded to
the combination of Compound A and Compound B with ICsgs ranging from 0.018 to
0.023 uM for Compound A and 0.178-0.234 uM for Compound B. The melanoma lines
16R5-2, 16R6-4 and 12R5-1 were resistant or insensitive to either Compound A or
Compound B alone, however became sensitive to the combination of Compound A and
Compound B with ICsgs ranging from 0.018 to 0.039 uM for Compound A and 0.177-
0.386 uM for Compound B. The combination of Compound A and Compound B also
showed enhancement of cell growth inhibition in all these melanoma lines. Note, ClI
values could not be calculated therefore not applicable where the single agent values
were outside of the range tested.

Of interest, the combined administration of Compound A and Compound B in the
BRAF-V600E mutant colon and melanoma cell lines showed synergistic effect
demonstrated by the Cl values <0.9, or resulted in a reduced IC50 value comparing to
that of Compound A or Compound B, administered alone, where at least one of the
single agents did not result in 50% inhibition within the tested range.

Table 3. Cell growth inhibition by Compound A, Compound B and their combination in human
tumor cell lines.
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0.2340. 210 NV A 296.8 16R5-2 BRAF_V600E >1 >10 0.0180.013 0.1770.128 N A
352.1 16R6-4 BRAF_V600E >1 >10 0. 0210.013 0.2150.135 N A 4412. 4

WO 2011/047238 PCT/US2010/052808
IC50 values in micromolar (mean + std) Combination Effects at
Tumor Cell Mutation Statug Single Agent Compoung Aor B.= 1.:10 molar ICeo
Lines ratio combination
KRAS/BRAF | Compound A|Compound B| Compound A | Compound B Cl EOHSA (ppt
Colo-205 [BRAF_V600E|0.001 £ 0.000|0.018 + 0.013|0.0005 + 0.0002( 0.005 * 0.002 (0.69 +0.10| 26 = 10.6
HT-29 [BRAF_VG0OE|0.001 £ 0.001(0.022 + 0.022|0.0004 + 0.0003( 0.004 + 0003 |0.73 £0.11| 15 = 43
SW1417 |BRAF_VE00E|0.003 + 0.002|0.203 + 0.015 0.001 # 0.0003| 0.014 £ 0003 |0.69 £044| 7 + 841
RKO BRAF_VB00E| 0.025 + 0.007 |5.654 + 3.900| 0.006 + 0001]| 0.057 + 0015|0.25 £0.01| 18 =+ 27
DLD1 KRAS_G13D | 0.557 + 0393 >10 0.044 =+ 0003 ( 0.443 + 0030 N/A 22 £ 23
L—g; HCT-8 | KRAS_G13D |0.050 + 0.011 >10 0.035 =+ 0013( 0.348 + 0.132 N/A 7 £ 29
SW480 | KRAS_G12C|0.042 + 0.003 >10 0.024 =+ 0003 ( 0.235 + 0034 N/A x 07
NCI-H508 [BRAF_G596R|0.010 + 0.005 >10 0.008 =+ 0005( 0.081 + 0054 N/A 4 = 41
SW837 | KRAS_G12C|0.093 + 0.063 >10 0.087 =+ 0037 ( 0.874 + 0368 N/A t 28
LS-1034 |KRAS_A146T|0.011 + 0.007 >10 0.029 =+ 0022| 0.295 + 0221 N/A -21 & 27
SW1463 | KRAS_G12C | 0.005 + 0.004 >10 0.021 =+ 0013( 0.210 = 0.133 N/A -26 = 42
A375PF11 |BRAF_VE00E|0.001 # 0.001]0.012 + 0.012|0.0002 + 0.000| 0.002 * 0.003|0.30 +032| 18 + 3.0
12R8-1 |BRAF_VG00E|0.058 + 0.030 >10 0.019 =+ 0017 ( 0.186 = 0173 N/A 22 £ 02
| 12R8-3 |BRAF_V600E|0.059 + 0037 >10 0.018 =+ 0018( 0.178 + 0.182 N/A 27 = 07
E 12R5-3 |BRAF_VE00E| 0.092 + 0.052 >10 0.021 =+ 0015( 0.210 + 0153 N/A 30 = 58
©
g 16R6-3 |BRAF_VE00E|0.109 + 0.022 >10 0.023 =+ 0021 0.234 + 0210 N/A 29 = 68
16R5-2 |BRAF_V600E >1 >10 0.018 =+ 0013( 0.177 + 0128 N/A 35 = 21
16R6-4 |BRAF_V600E >1 >10 0.021 =+ 0013( 0.215 + 0135 N/A 44 + 124
12R5-1 |BRAF_V600E >1 >10 0.039 =+ 0021| 0.386 + 02m N/A 61 = 149
Table 3 Key:

ICs0: the concentration of Compound as single agent, or the concentration of Compound A or B in combination
when Compound A and Compound B = 1:10 molar ratio that reduces cell growth by 50%;

5 Cl; Combination Index; N/A = not applicable
EOHSA: Excess over Highest Single Agent, measured as a percentage.
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15

Mouse xenograft model A

A xenograft models using A375P F11 (human melanoma cell line encoding
BRaf'**F mutation) cells were established from cells grown in tissue culture and
harvested aseptically using a trypsin digest. The tumor cells were injected

20  subcutaneously into female athymic mice (strain nu/nu) with between 5x10° and 10’
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12R5-1 BRAF_V600E >1 >10 0.0390.021 0.3860.211 N A 6114.9 Table 3 Key:
C50: the concentration of Conpound as single agent, or the concentration of
Conpound wWoan11B4i7238conbi nati on when Conpound A and ConpeamasB1e/032809 nol ar
ratio that reduces cell growh by 50% 5ClI; Conbi nation Index; N A = not

R I A A R SN o D
anal ysiigointd@se c%frrfe%ﬁbnﬂlﬁbétb'a%éﬁh@@m&USIuﬁ%@f% Réffects of multiple

drugs or enzyme inhibitors” Adv Enzyme Regul 1984;22:27-55. (2) Peterson
JJ, Novi ck Shis Rgmannxenodsalé idhegmodeligidized Aggwwrpalofmnee\ptthﬁmcemr

assessnent conbi atlon yne . J. Recept Si gnal Tran ct Res 2007,
27 o 3)roum: s SPRABIER adirtiiet el R ngisr ee Rl MRl BE ¥toRon | near
Bl endi ng andh e &ﬁﬁéﬁuht@@at@ﬁ@r'dl&%bcﬁ"réﬁtbdQumoﬂbeﬁhﬁg@bﬁ!ﬂ@learﬁl%als@@ceéw
2010. 15 Mouse xenograft nodel A xenograft nodels using A375P F11

(human Sfepanicie: AACONT506P WS JRFERIPEITE ArabaMtby-(EEHE AR 4

LS ORI SR S P lvanted asemtically
difluorobenzenesulfonamide (crystaline free base form) (Compound B). A third group
was dosed once daily orally with N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-

10  phenylamino)6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-
yllphenyllacetamide dimethyl sulfoxide solvate (Compound A). A fourth group was
dosed once daily orally with a combination of N-{3-[5-(2-Amino-4-pyrimidinyl)-2-(1,1-
dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide
(crystaline free base form) and N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-phenylamino)6,8-

15  dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-
yllphenyl}acetamide dimethyl sulfoxide solvate. Each drug was provided in a
suspension of 0.5% HPMC/0.2% TWEEN 80.

The tumor sizes were measured twice weekly using Vernier callipers. Tumor
volume was calculated from two-dimensional measurements using an equation

20  approximating the volume of a prolate ellipsoid:

Tumor volume in cubic mm = (length x width?) x 0.5
The measurements are reported in Figure 1 following 36 day treatment. The data
showed that combination of the MEK and B-Raf inhibitors is advantageous compared to
each agent administrated individually.

25
Mouse xenograft model B
A375P cells were harvested from culture flasks by exposure to 0.25%

trypsin/EDTA for 5 min at 37°C. Detached cells were collected, centrifuged (1500 rpm,
5 min, 4°C) and rinsed to remove the trypsin solution. Cells were resuspended in PBS

30  without magnesium or calcium and counted. Cells were spun as previously to remove
PBS and a single cell suspension was created either in 50% Matrigel: 50% PBS (v:v) or
100% PBS so that a 100 pL subcutaneous injection would deliver the required number
of cells per mouse. The A375P melanoma line was injected with Matrigel at 1.75

million cells per mouse subcutaneously into 8-10 week old, female CD-1 nu/nu mice.
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20 subcutaneously into female athymc mice (strain nu/nu) with between
5x106 and 107 WO 2011/ 047238PCT/ US2010/ 052808 cells in 50% martigel. Tunors
wer e al | omedoticnsessabl i sh. Dosi ng began on day 24 aft er pcrpiSaniasisos,
correspondi ng to a mean turmr vol une of -200mM@B. Thi's human xenogr af t

t unor del utili w th m ce oup. The, ani mal s
were i dBieR ere s BT O Aol g et 204 Bisks 8%k 1 o1
group qﬁ cefidmeated or placebo-treated tunor-bearing control aninmals acted

as control S. A second group was dosed once daily orally with
N-{ 3-[ 5- (2- Avompound A (DMSO solvate) and Compound B (free form) were administered

d 1)-2-(1, 1 | 2-11 1-2, 6-
0 1 oA LU A TR e e I P PO B ooy e eb At S
thi 5d ghodidX @Qﬁ@@h %ﬂ@lo@él s§nﬂi 84t # HM5DB) and 0.2% Tween 80 (Sigma cat #
N {343- cgzﬁlopro -5-(2-fluoro i odo- _
10pheny? bfiid) oisslied watery P! 8:&0t ri oxo- 3, 4, 6, 7- t et r ahydr o- 2H- pyri do[ 4, 3- d]
di n- 1-p vl h A
Pourth or ou MeeaPRE =P R EERLARE 1) P og i BsEE SRR ThE RS -

N- { 345-WidthPot tiencks pydre mehsuréd o3- k(ahdheld calipers and body weights of mice were
dimethyl et hyl)-1,3-thi azol -4-y1]-2-fl uorophenyll-2, 6-dif| uorobenzenesul f ona
m de (({p?§$lgpgh@|rfg adepsk éon w,e,lghl%gcale Mice were placed in groups of eight or

isd et 2 R0gRy 2ridegdrnd Wil R SO LRIV RGO T compound of i .
yI ] pherqdrmpmmdamrdblndtlmt Mite sudré welgimdsamd'almorsﬁaebsuhedgwmwpekiylfdreﬂha n a
suspensj on, . of 5% HPMC(0.2 )/0 T 80. t uo e
reabur Aol gl tn@ewg}y i pAseRlRd TokiBHTe:2 demonsiiares, Pk A8 B ER S ul at ed
from t weobBBRS i O@a Mgy dhe Tt olsd Bg(séﬁng«?@addngrfo?%aawwawzcﬂa) she
vol unme of a prolate I'psoi d: Tunor volunme in cubic mm =" (l'erigth x w dt h2)
x 0.5 Tfterimatantatiantis more effigesiausdhan eaichageni afosel owi ng 36 day treat nent.
Th\e,-l data showed that conbi nation of the MEK and B-Raf inhibitors is

gnt ageous conpared to each agent adm nistrated individually. 25 Muse
xenograft nodel B A375P cells were harvested fromculture flasks by
exposure to 0.25%trypsin/EDTA for 5 min at 37C. Detached cells were
coll ected, centrifuged (1500 rpm 5 min, 4C) and rinsed to renove the
trypsin solution. Cells were resuspended in PBS 30 wi thout nagnesium or
cal cium and counted. Cells were spun as previously to renove PBS and a
single cell suspension was created either in 50% Matrigel: 50% PBS (v:v) or
100% PBS so that a 100 pL subcutaneous injection would deliver the required
nunber of cells per nouse. The A375P nel anoma line was injected with

Matrigel at 1.75 mllion cells per nouse subcutaneously into 8-10 week ol d,
female CD-1 nu/nu mce. WD 2011/ 047238PCT/ US2010/ 052808 Tunors were
established (-150-300 mB) for all cell lines within 2-4 weeks

post-injection. Conpound A (DVSO sol vate) and Conmpound B (free form were
adm ni stered
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orally to mce at the indicated doses in 0.2 nl120 gram body weight in 0.5%
HPMC 5 (hydroxypropyl net hyl cel | ul ose, Sigma cat # H7509) and 0.2% Tween 80
(Sigma cawvo#0R10A5288 in distilled water, pH 7.0-8.0. PCTMSc@oxws1shs si m | ar
sized tunors (150 - 200 mMmB) were identified. The length and wi dth of
tunors were neasured by handhel d calipers and body weights of mce were
nmeasured using a bench top weighing scale. Mce were placed in groups of

ei ght drLABERven accordi ngly and dosed orally with either vehicle,

i ndi vi dyglq&pmpound or conpound conbi nation. Mce were wei ghed and tunors
nmeasured tw ce weekly for the duration of the study. Data presented in

Fi gure 2 dendoembatat®ntdomprisimdri nat i on of Conpound A (0. 1ng/ kg) and
Compound B (30ng/ kg) daily for 33 days (days 24 to 56 after inplantation)
is nore efficacious than each agent alone. 15 WO

2011/ 04@)2?98@&%&@2@59{0@,5%@93 CLAIMS W claim 1.A conbination conprising:

(i) a conpound of fornula ( (I') or a pharnaceutically acceptable salt or

sol vate thereof ; ahd & la conpound of formula (Il1) (Il) or a
pharmaceutical ly accel e salt thereof. 2. A conbination according to
claim 1l wherei nocompoure (i) is in the formof the dinethyl sul foxide

sol vat e andAt hejlconpound, (ii) is in the formof the nethanesul fonate salt.
3. A conbi natingn ¥t wonpri sing a conbination according claims 1 to 2

t oget her w toh)qN r coeuti cally acceptable carrier or carriers.

CooA (N
or a pharmaceutically acceptable salt or solvate thereof ;
and

(i) a compound of formula (I1)

F H,C CH,
o) fcm
/y

Sso F  N= \

F HN N
I
NEN

or a pharmaceutically acceptable salt thereof.

2. A combination according to claim 1 wherein compound (i) is in the form of the
dimethylsulfoxide solvate and the compound (ii) is in the form of the methanesulfonate

salt.

3. A combination kit comprising a combination according claims 1 to 2 together with

a pharmaceutically acceptable carrier or carriers.
4. Use of a combination according to any of claims 1 to 2 in the manufacture of a
medicament for the treatment of cancer.

5. A combination according to claims 1 to 2 for use in therapy.
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4. Use of a conbination according to any of clains 1 to 2 in the

manuf acture of a nmedi canent for the treatnment of cancer. 5. A conbination
accordi ngvoaocllaizss 1 to 2 for use in therapy. WO PCT/US2010/052808

2011/ 047238PCT/ US2010/ 052808 6. A conbination according to clains 1 to 2
for use in treating cancer. 7. A pharmaceutical conposition conprising a
conbi nation according to clains 1 to 2 together with a pharnaceutically

accept gl e di LyRiBinfRlonCRicor@hg to Blairfls TBbOfbr Uselih &@blAG capB&er in a human

in need thereof which conprises the admnistration of a therapeutically
effective amount of (i) a conpound of formula (I) F o HNN (I) or a

phar macgut i cal accept able salt. or solvate thereof. and (i.1).a £O nd of
Do (11 YR phirfeeqRiaaP semOytioR aifirisioba PR on Htastdibg 18 sGE 413

t her eof2 teliid Vit BPHhafrhacb@iddl acobstapiddifiltat epearleri s sel ected from head
and neck cancer, breast cancer, |ung cancer, colon cancer, ovarian cancer,

prostate cancer, gliomas, glioblastoma, astrocytonas, glioblastona

mul tif@g.me, Barethyaof FeatmpcaycetiozEhurtamitenedd sesaeef whishrovntpriseSithe os
di sease, inflammataory breast cancer, WIlns tunor, Ewi ng's sarcong,

RhabdorABBIRISEEHAN Of sRBTARSHECaINERIR GBI 3180 WD
(i) a compound of formula (1)
F |

o)\N N o
@ &,
o
H3CJJ\N
: (1)

or a pharmaceutically acceptable salt or solvate thereof;
and

(i) a compound of formula (I1)

F H,C_ CH,
Cle,

/7

§:O F N=

FHN S

~ °N

NN
N™ 'NH, (1)

or a pharmaceutically acceptable salt thereof.

9. The method of claim 8, wherein the cancer is selected from head and neck
cancer, breast cancer, lung cancer, colon cancer, ovarian cancer, prostate cancer,
gliomas, glioblastoma, astrocytomas, glioblastoma multiforme, Bannayan-Zonana
syndrome, Cowden disease, Lhermitte-Duclos disease, inflammatory breast cancer,

Wilm's tumor, Ewing's sarcoma, Rhabdomyosarcoma, ependymoma, medulloblastoma,
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WO 2011/ 047238PCT/ US2010/ 052808 ki dney cancer, |iver cancer, nelanong,
pancreatic cancer, sarcomm, osteosarcom, giant cell tunor of bone, thyroid
cancer, |wopbhobi4zzsg8ic T cell | eukem a, Chronic nyel ogen®a3/useukmnisas
Chroni c | ynphocytic | eukem a, Hairy-cell |eukem a, acute |ynphoblastic
| eukem a, acute nyel 0genous rTé%ukem AML, .Chronic neutrophilic |eukem a,

I

Acute | CBANESH T Ve CRAFET, MRIRAOMNE; PRNCISRIC FRRTRI: SRICRIILIOSRISPECI R ge cel |
! eUkem@ant'\éﬁ‘ltthﬁ]o?‘%Jfbohéut‘ﬁ?FBlécaNHért !Wﬁ&udﬁf@ét%‘?c%%ﬁ@?ﬂ@%ﬁﬁiﬁu@ | eukemi a,

mul tiple nyel onm, acute negakaryocytic | eukem a, promyel ocytic |eukemn a,
Eryt hr ghpelkgenays iwkegnmr@hmmdhnimomtttd@mkamla ;H@rwa@ll lenisamia dipiiters

| ynpho tic homa rkitt homa fallicular

| ymonoruneRERRSES LRsie. i TacyelCEELR ekt ire AN CREB YRS cancer
cervi Caéu@ﬁi%e!?\cuﬁéw Ia?ﬂtm%@@ﬁl@uké@@'pI@ﬁﬁé@ftorrﬁeﬁﬁhhlmbbe’QEC I@@@Wéﬁgem
cancer, salivar | and cancer, hepatocellular cancer, gastric cancer,

nasophdpuieyaial Magilecse!l Ipukeraia, difdrle mysiomerMegakansoblgstin eusesia, multiple

(gastr Str te I hod of
ci'a; mo HVRIGReb 383 BRIl B BBl Flic GRERH, EngRiRe MR 200
8- 10, vVnalr@athmmmd Iﬁmdgkurss lymngHend afon-nbdglies HinmsHdnid syipbwbretisdl vat e
and the caonpound (ii) is in the formof the nethanesul fonate salt.

cell lymphoma, Burklttslymphoma follicular lymphoma, neuroblastoma, bladder

cancer, urothelial 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 cancer.
10.  The method of claims 8 and 9, wherein the cancer is melanoma.
11.  The method of claims 8-10, wherein compound (i) is in the form of the

dimethylsulfoxide solvate and the compound (ii) is in the form of the methanesulfonate
salt.
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