HETEROCYCLI C SULFONAM DE DERI VATI VES FI ELD OF THE | NVENTI ON The
invention relates to heterocyclic sul fonam de conpounds and phar naceuti cal
conposi t iwootigowof , i n particul ar heterocyclic sul f onaorde2conpmands t hat
are specific inhibitors of kinase activity of MEK The invention also
relates to the use of the conmpounds and conpositions thereof in the
managenent of hyperproliferative diseases |ike cancer and inflammti on.
BACKGROUND Hyperproliferative di seases |ike cancer and inflamration
are receiving a lot of attention fromthe scientific conmunity and there is
a strong desire to discover conpounds that provide therapeutic benefits

with regard to treati HGTRRPENSIIC FEERNAMI BATIMES hi s regard efforts

have been made to identify and target specific nmechanisns which play a role
in proliferating the di seasedIELD OF THEINVENBIONf interest is the
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hyperproliferative diseases. MEK is an attractive therapeutic target
because t Hike gaflogr dgnammpiden: at es for MEK phosphoryl ation are the MAP

ki nases, ERK1 and ERK2. Consti tuthx@@éﬁﬁﬁ on of MEK/ERK was been found
in pancreatic, colon, lung, kidney and ovarian primry tunor sanples.
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activity t rd ERK as well as is.affinity for ATP. .This. i nvention
oscr | bas RSO TA e NG T i PO and e SR8 fRSIE RAGED! AT bi ndi ng.
associ at i @Bmpburldsithatpiovideiiferieutle BERALsSW®h &@ﬁﬂ;@&@mg@@ﬁ&kﬁdﬁfmﬁ@nd/ or

al l osteric_and/ or unconpetitive. Activation o has been

denonst r atdésgasen Ipag regpledfons havedresn made tosidery s endhigrachspecifisingshenisins of MEK
coul d hav J ' .t in various diseases such as Pain
(see, e. g?m@v@%%gdée ‘(#Eé ﬁ?&%&eﬁﬁ&gﬁsh nodel s described in J. Neurosci.
22: 478, 2002; Amedargtiaf mderest iSiha over2gtiv8®n2d dbiogencpaivate@piateinlietAPJar get s.
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304: 172, 2003; and Brain Res. 996:55, 2004); Diabetes (see, e.g., Evidence
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descri bed tflerll'aﬁ]eutigziirngEt bel:crAYJEestLé on]%'(gé\%g §ﬂbsg‘9t9§ }o'r MEK phesphorylation are the
MAP kinases, ERK1 and ERK2. Constitutive activation of MEK/ERK was been found
in pancreatic, colon, lung, kidney and ovarian primary tumor samples.
Phosphorylation of MEK appears to increase its affinity and its catalytic activity
toward ERK as wel] as is affinity for ATP. This invention describes compounds that
inhibit MEK activity by modulation of ATP binding, association of MEK with ERK by
mechanisms that are competitive, and/or allosteric and/or uncompetitive.
Activation of MEK has been demonstrated in many disease models thus
suggesting that inhibition of MEK could have potential therapeutic benefit in various
diseases such as Pain (see, e.g., Evidence of efficacy in pain models described in J.
Neurosci. 22:478, 2002; Acta Pharmacol Sin. 26:789 2005; Expert Opin Ther Targets.
9:699, 2005; and Mol. Pain. 2:2, 2006): Stroke (see, e.g., Evidence of efficacy in stroke




Al t hough inhibition of MEK has been shown to have potential therapeutic

benefit in several studies, there still remains a need to find conpounds
havi ng cowoenti/abo3appl i cati on. SUMVARY The invention precrd®o@ocmppound of
formula (1) R4 (1) wherein Xis Nor C(H; Rl is aryl or

heteroaryl, optionally substituted by one or nore substituents each
I ndependently selected from List 1;

models significant neuroprotection against ischemic brain injury by inhibition of the
MEK described in J. Pharmacol. Exp. Ther. 304:172, 2003; and Brain Res. 996:55,

2004); Diabetes (see, e.g., Evidence in diabetic complications described in Am. J.

Physiol. Renal.286, F120 2004); Inflammation (see e.g., Evidence of efficacy in
inflammation models described in Biochem Biophy. Res. Com. 268:647, 2000); and

Arthritis (see, e.g, Evidence of efficacy in experimental osteoarthritis and arthritis as
described in ). Clin. Invest. 116:163. 2006).
Although inhibition of MEK has been shown to have potential therapeutic benefit

in several studies, there still remains a need to find compounds having commercial

application.
SUMMARY
The invention provides a compound of formula (1)
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wherein
X is N or C(H);

R' is aryl or heteroaryl, optionally substituted by one or more substituents each
independently selected from List 1;

R? is H or (C,.Ce)alkyl ;

R? is H, (C.Cy)alkyl, halo-substituted (C,.C)alkyl or hydroxy-substituted (C;.
Ce)alkyl,

R'isH, halogen, (C,.Cg)alkyl or halo-substituted (C, C¢)alkyl;

R’is H, halogen, (C,.C¢)alkyl or halo-substituted (C;.Ce)alkyl;

R® is H or (C,.Ce)alkyl;

R’ is a chemical moiety selected from the group consisting of (C,.Cy)alkyl, (C,.
Cslalkenyl, (C2.Celalkynyl, (C.Cs)alkylamino, di~((C;.Ce)alkyi)amino, cycloalkyl, aryl,



R2 is Hor (Cl_C6)al kyl ; R3is El, (C1_C6)alkyl, hal o-substituted

(C _Co6)al kyl or hydroxy-substituted (C1_ C6)alkyl, R4 is I-1, halogen,

(C1_Co6) alwpl20two7hab o- substituted (CL_C6)al kyl; R5 is 1-PCThab@ge9099

(C1_cCo6)al kyl or halo-substituted (ClL.C6)alkyl; R6 is Hor (Cl_C6)alkyl;

R7 is a chem cal noiety selected fromthe group consisting of (C _C6)al kyl,

(C2- ©6)al kenyl, (C2_Co6)al kynyl, (Cl1_C6)al kylam no, di-((Cl_C6)al kyl)am no,

cycl oal kyl, aryl, heterocycloal kyl, and heteroaryl, wherein said chemn cal

noiety is optionally substituted by one to three substituents each

i ndependently sel ected from hal ogen, cyan, (C2- C6)al kenyl, hydroxyl,

( C1- C6) al Keseyocygloatkyls pad heserpargl ywheyeapsagghghenyisah oty is ommgalwgsWPt%/ hi o,
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Cl _C6 e LN0: S i hyd |,
e MDA e @ity il g PRI o 00,
( C2- 06) al kmlogkmxyana, BRdrogyl alCkya)alkenyl, (Gl dkaxy, ((GLe)al@hdbiyy (Gar bonyl |

o)) al ky1 oGy SEE PR RS iR L aF oo e B GAillocar bony1

(C1- C6) aigihs,ICRORIk AR, di-CL..CORRKlRthinal @Y )ac{ i nddry @l €ygya@,no, (C _
C6) al kyl sul fonyl am no, (Cl-C6)al kyl sul fonyl ((Cl-C6)al kyl)am no, (C
1- 06) al kylCaplkylaminespad ky| S(0)-, (c |.06)al kyl - S02-, NH2- S02-
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CICRETTNE b nenem s s SR
Ce))alkylamino, (C,.Ce)alkylaminocarbonyl, di-((C,.Cg)alkyl)aminocarbonyl, (C;.
Ce)alkylcarbonylamino, (C,.Ce)alkylcarbonyl((C;.Cs)alkyl)amino, (C;.
Ce)alkylsulfonylamino, (Cy.Ce)alkylsulfonyl((C,.Ce)alkyl)amino, (C,.Cg)alkyl-S-, (C;.
Ce)alkylS(0)-, (C).Ce)alkyl-SO;-, NH,-80,-, (C1.Ce)alkyIN(H)-SO2- and di-{(C:.
Ce)alkyN-SO;-, where each of the afore-mentioned hydrocarbon bonds is optionally
substituted by one or more substituents each independently selected from halogen,
hydroxyl, (C;-Cs)alkoxy, amino, (C;.C¢)alkylamino, di-((C,.Ce)alkyl)amino or cyano;

or a pharmaceutically acceptable salt thereof.

The following specific alternative representative groups for Formula (I) may be
incorporated into the definition of Formula (T) and combined in any number of suitable
ways to provide further embodiments of the invention.

In one aspect of the invention, X is N.

In another aspect of the invention, X is C(H).

In a particular embodiment, R' is an optionally substituted phenyl, more
particularly, R' is phenyl, optionally substituted by one to three substituents, each
independently selected from halogen (e.g. fluoro, bromo or iodo), (C1.Cgalkyl, (Ca.

Cs)alkynyl, halo-substituted(C,.Cs)alkyl, and (C;.Cs)alkylthio.



The follow ng specific alternative representative groups for Forrmula (I)
may be incorporated into the definition of Formula (1) and conbi ned in any
nunber ofweuntidlidBoways to provide further enbodi ments ®CTHEPROIAGWA? I on. | n
one aspect of the invention, Xis N In another aspect of the invention, X
is C(H). In a particular enbodinment, R is an optionally substituted
phenyl, nore particularly, R is phenyl, optionally substituted by one to
three substituents, each independently selected from hal ogen (e.g. Nom
bromo or iodo), (G .C6)alkyl, (C2- C6)al kynyl,
hal o- substi t ut ﬁ%ﬁthg%éﬁ&hé(ﬂemb’bﬂdne(n@k@ﬁbl@énkvénﬂ)mtated m the2 4 laﬂld anot her
particul ar enbodi ment henyl substituted in th
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2-fl uoro- heny era is H Preferably, R3is Hor
(C1_cCs6) al kyl (Bre@erabtg,tfkfws){ Preferably R4 is Hor halogen (e.g. fluoro),

nor e preferabl ferably, R5 is H or hal ogen
(e.g. fluoro), WE qg'relgf gﬁa%l(g {;Qu%ép(ﬁg( Fﬁyﬁ fluoro). Preferably, R6 is H
Preferably, R7pjefergbly,(K‘GLHGE haldgy oeagmmemo emge peliferablf hhpEEme)g., fluoro).
CycTopt opyl _suBiertlliat iad £or TEISEEN (5 AREITOBI et elspe G- stPona | 5
substituted byp%agg, poye hydr oxyl gr oups (e.g. 2,3-dihydroxypropyl) e.g.,

1- (2, 3-di hydr oxy- propyl)-cycl opropyl ). Mre pref erabl , R7 is cyclopropyl,
1- (2, 3-di hydro?se—fqmbip,y&%ls d%&Coﬁs)@Eyl)ammp (Ngl‘dﬁmﬁﬂmtahyﬂl(én{ﬁncv)%ﬁk@ﬂ@]

embodi ment(é g Cy&%%%ylr)] SuBJtltth(lj m‘lgl (%)c(yk%ltlksfﬁ((g £< \ff'cﬂsg)pyl substituted with (Cs.

Celalkenyl or a (C).Cg)alky] optionally substituted by one or two hydroxyl groups (e.g.
2,3-dihydroxypropyl) €.g., 1-(2,3-dihydroxy-propyl)-cyclopropyl). More preferably, R’ is
cyclopropyl, 1-(2,3-dihydroxy-propyl)-cyclopropyl, or N,N-dimethylamino.

In one embodiment, a compound of Formula (Ia) is provided
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wherein
X is Nor C(H);

R'is halogen;

R'®is halogen;

R? is H or (C,.Co)alkyl,
R*is halogen;

R’ is halogen; and

R is



R7 /9 NHHR a R (la) wherein Xis Nor C(H; Rais halogen; Rbis
hal ogen;
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(i) 3-to 6-membered cycloalkyl, where said cycloalkyl is optionally
substituted with hydroxyl, (C,-Cg)alkyl, (C,.Ce)alkenyl, or (C2.Cg)alkynyl,
wherein said (C,-Cg)alkyl, said (C,.Cs)alkenyl, and said (C,.Cg)alkynyl are
optionally substituted with a benzyloxy or 1 to 3 hydroxyl,

(ii) (C,.Ce)alkyl substituted by a monocyclic 3- to 6-membered cycloalkyl
or a monocyclic 3- to 6-membered heterocycloalkyl containing | to 3 heteroatoms
selected from O, S or N, where said substituted aikyl is optionally substituted with
one to three substituents each independently selected from the group consisting of
halogen, cyano, hydroxyl, (C,.Ce)alkoxy, (C,.Ce)alkyl-S-, halo-substituted(C,.
Ce)alkyl, amino, (C,.Cs)alkyl-NH-, di-((C,.Cs)alkyl)-N-, and (C,.Ce)alkylC(O)-
NH-,

(iii) (C».Cg)alkenyl substituted by a monocyclic 3- to 6-membered
cycloalkyl or a monocyclic 3- to 6-membered heterocycloatkyl containing 1 to 3
heteroatoms selected from O, S or N, where said substituted alkenyl is optionally
substituted with one to three substituents each independently selected from the
group consisting of halogen, cyano, hydroxyl, (C,.Ce)alkoxy, (Ci.Cs)alkyl-S-,
halo-substituted(C,_Cs)alkyl, amino, (C,.C¢)alkyl-NH-, di-((C,.Ce)alkyl)-N-, and
(C1.Cs)alkylC(O)-NH-,

(iv) (C>.Ce)alkyny! substituted by a monocyclic 3- to 6-membered
cycloalkyl or a monocyclic 3- to 6-membered heterocycioalkyl containing 1 to 3
heteroatoms selected from O, S or N, where said substituted alkynyl is optionally
substituted with one to three subétituents each independently selected from the
group consisting of halogen, cyano, hydroxyl, (C,.Ce)alkoxy, (C;.Ce)alkyl-S-,
halo-substituted(C,.Cg Jalkyl, amino, (C,.Cg)alkyl-NH-, di~((C,.C¢)alkyl)-N-, and
(C,.Cg)alkylC(O)-NH-, or

(v) di((C,-Cg)alkyl)amine;

or a pharmaceutically acceptable salt thereof,.

Preferably, R'? is fluoro, R'® is bromo or iodo, R* is fluoro, R* is fluoro and R is
di-((C,.C¢)alkyl)amino or (C;.C7)cycloalkyl, where the (C;.C7)cycloalkyl is optionally
substituted by (C,.C¢)alkenyl or (C,.Cg)alky! optionally substituted with one or more



R3is Hor (ClL_C6)alkyl, R4 is halogen; R5 is halogen; and R7 is

(i) 3- to 6-nmenbered cycl oal kyl, where said eyeloal kyl is optionally

substi t ut\Ee 2 ¥470039dr oxyl , (G - C6) al kyl, (C2_C6) al kenyl| PCHEPL@R/0CHYAI kynyl ,
wherein said (G -C6)al kyl, said (C2_C6)al kenyl, and said (C2_C6)al kynyl are
optionally substituted with a benzyloxy or 1 to 3 hydroxyl, (i)
(C1-Co6) al kyl substituted by a nonocyclie 3- to 6-nenbered cycl oal kyl or a
nonocyclie 3- to 6-nmenbered heterocycl oal kyl containing 1 to 3 heteroatons
selected fromO, S or N, where said substituted alkyl is optionally

substi t ut @gbstients@ach inBefehi@fly StIBatd Fro@Hab g@@@.hh)idﬂd@pgjamﬁblywnseﬂrm ed from
t he group consisting of hal ogen, eyano, roxyl, (Cl _C6)al koxy,

(C1_C6) al thyflwsyl groadisy- subst i t ut ed( G C6) aI kyI am no, (Cl_Cs)al kyl-N1-1-,
di - ((C1_0%) al ky, rk%ne'*rsfeﬁ@ﬁje‘iﬁmﬁ@ﬁ@klﬂyhc;ﬁ@%resmﬂitwe com ngo nd$ lof Fdrmula (Ia)

(C2_C6) al kenyl substituted a nonocycl | ered cycl oal’kyl or a
monocycl i ovire Xas H-lmmﬂgdohepmeadﬁmimlddﬂﬁ difinorai{2nfudrotidodo-het er oat ons

sel ected f . r N sai. ituted a I thonal |y

substi t ut & ewlq'ﬁmg)ﬁgengdxt ge'l% qj u'gﬁq" ls@&@ﬂcamg JITlpénd#1 t“?e (gel ected from
the group m@ﬂﬁll«‘iddo%eﬁj‘rlarhﬂlloglgﬂﬂethydyﬂﬂmoxﬁmﬂiﬂqudtmldéQDln@)}&id{ﬁmyc acid

hal o- subst i t ut ed( Cl fl;\-ﬁ am no, (Cl,C6)al kyl-N

di-((CL_ céiérdt@lmmﬂﬂ £ %@docﬁ)eaﬂk'gﬂr'@ﬁ?nmﬁml 7- Y‘l-am‘d"(l v) (C2_C8)al kynyl

subst it ut HROAGHE bdif | Bs:-dbRuofo- BRI ARl ek athinl-2andmpnocycl i ¢ 3-
to 6- rrenbgygd het er ocycl oal IEyI cont alg?n ng 1 to Slﬁet)gro]gt{ms eIg@lnect ed from

0, S or Nbentvorazobdi m@sxmm@@ugmwld [4s5-difuprorfa(2-fuaradshrpmat ed wit h

cons! ot i nd B L0 RS I RRER KRG Syt S Gt QIR TP
hal 0- S ubs tdiflusretaq £l | dRRaad KR e yalvipripands Qe r@n)idd; RN 6~ (d-Bromo-2-

di (E(CSlCGC%\’PW%%VM'W@o) gg di\f?‘f?ﬁ‘ggﬂﬁ‘?ﬁm’%geq]vaé%lcept abl e sal( ;/) t her eof ,

Preferably, c 16prbpankhul@hamided1 aslybE anésR00nic Rdidi[5,5diiare-6- (EZS is fl uor
and R7 is ﬁz’;qﬁa%) al kyl )am no or%%? cycI oal kyI where t

(C3_C7) cycﬂu@m dﬁr@eeﬁ@mﬁwhbwyogwgk?ﬂlta@a désy)-@2D éa?&kayl)or

(Q.co)al WJ:IOB]B})A(%%HI‘XC a%lrbbﬁltﬂ hiER- (W(Z: Rustb8.- 18bo-BRErylamino)-benzooxazol-
7-yl]-amide; N-(4,5-Difluoro-6-(2-fluoro-4-iodophenylamino)benzo[d] oxazol-7-yl)-1-
(2,3-dihydroxypropyl)cyclopropane- 1-sulfonamide; 2-(Benzyloxymethyl)-N-(4,5-
difluoro-6-(2-fluoro-4-iodophenylamino)benzo[d] oxazol-7-yl)cyclopropane-| -
sulfonamide; N-(4,5-Difluoro-6-(2-fluoro-4-iodophenylamino) benzo[d]oxazol-7-yl)-2-
(hydroxymethyl)cyclopropane-1-sulfonamide; 1-(Benzyloxymethyl)-N-(4,5-difluoro-6-
(2-fluoro-4-iodophenylamino)benzo[d]oxazol-7-yl)cyclopropane-1-sulfonamide; and N-
(4,5-Difluoro-6-(2-fluoro-4-iodophenylamino)benzo [d]oxazol-7-yl)-1-
(hydroxymethyl)cyclopropane-1-sulfonamide; or a pharmaceutically acceptable salt
thereof.

in another preferred embodiment, X is C(H). Representative compounds of

Formula (la) where X is C(H) include: Cyclopropane sulfonic acid [4,5-difluoro-6-(2-
fluoro-4-iodo-phenylamino)-benzofuran-7-yl]-amide; 1-(2,3-Dihydroxy-propyl)-
cyclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-iodo-phenylamino)-benzofuran-7-
yl]amide; 1-(2-Hydroxy-ethyl)-cyclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-
iodo-phenylamino)-benzofuran-7-yllamide; and 2-Hydroxymethyl-cyclopropanesulfonic



substituents each independently selected from hal ogen or hydroxyl
(preferably one or two hydroxyl groups). In one preferred enbodi nent,
X is N REpresario®di ve conpounds of Forrmula (la) where XRCT&EPR)IOMCI00UE:
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D net hyl sul farri c acid
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ypcycl opr opanesul f onam 1- Al lyl -cycl gpropanesul fonic acid

[ 4, 5-difluoro-6-(2- quoro 4- i odo- pREHNS no) - benzooxazol - 7- yThani de;

1-(2,3-Di hydro e Y FrIN s ! fth 1
[ 4, 5-difluoro- é)ﬁ(u gé&%éokprl(}hﬁ%ﬁgdgmgﬁgﬁ?éaénaﬁgal?genzorggg};yoo7t e;’enefaam' e;

N- (4, 5- Di foromtaCgis2- Fhmik@ezgmmmbmgtta@aht nommhsd{ Hpr examplss thetgrmy - 1-

R G e e e S E @F%‘cyc%‘?o&ﬁi T

- sul f onanad dearbbh 4témS (k. methyh ethy(, 2-gropids icprdpyl actbipdy e m}sh@rhisnm)‘yl t-butyl

b?gig[zﬂ gmémw ye&}%ﬁty&%wﬁ%&%pgﬁ gy BC% lbugfr Orggge%tyjl f y dim tﬁ)Tpropyl
(2-fluor Ohéxyloziﬁﬁh@gseh?maﬂe}Mm@[sqﬂmasﬁz e aTkyMBSﬂfﬁhQﬂ! Qﬂ’ %&a?}ﬁﬁaﬁnam de;

and N(4, 5-Di'f1uoro- | uor o- 4-i odo ¥ am no) benzo 1soxazol yl)-1-

( hydr oxyn@thoyp,ca}ulwwhﬂbylamm wham eyl 61O} q@sﬁuswlﬁatb@ur <l ayméecept abl e

salt ther NL.2 i YENT
Repr esent Vaelk(!()cr{gc}undéglgwle—{)q)%@ )Fﬁf) %ﬂg} ;{F?.,Sal%%% ?ﬁﬁr{ﬁgggl
Cycl opr opane Ak 1{350)-9, aloilohifodylFi.elj dikyleS(69.8), kylsulfamyl (alkyl-NH-50,-),
fl uor o-4-i odo- phenyl.am nQ)g, furgn-7-vl]-ande..
1- (2, 3- Di H@ﬁfsd}%nﬁ B Ak 56%%3 S dr ibishif Betififiop as above. When
[4 5-difl lm@a&n(s%emguwa RorAtly SshatikRnytheska) radied 28 bikyPmoiéty mhi Beri de;

1- (2- Hydr oxy-et hyl ) -cycl opropanesul fonic acid [4,5-difluoro-6-(2-fluoro-4-
i odo- phenyngithy ilwmﬁ%éwlsﬁ futpdzwitlyong qranqre substitugnis (generally, one to three
2- Hydr oxy
[ 4, 5-difl ng{r)o '% f(‘sze‘ik(fbgg@@?g&?g?gﬁ%&égﬁsﬁ@ﬁ]ﬁ%& Sugté?lsz%frﬂ}kgﬁ °r 7-yl]-am de; or a
phar maceutpedhiokgaligioe Stalotsebsithted alkgl’ ecftrs to an alkyl groumimvingrat desglewe of t he
present i v ntio har maceuti cal conposition is provided which conprises
any one of %8“ 'g’isrﬂ%’ﬂﬁ'&s descri bed above, or pharmaceutically acceptable
salt thereof, am.ét@nphﬂ(eﬂﬂceafénswhﬂ mkﬂm@eﬁyabhmmgmnnamm ubedtiraiidn ons

As used hereln the term™"al k)i refers togﬁﬁ dro a n noi ety of the
gener al fdPFﬁi’Iaé %gmﬂmeaﬂf groupipayestsst vybd%n £¢- (gﬁf‘a Bplenyi¥lched. For
exanpl e, ?1-%5 glz -GB), 3Ly iprdpes -8kt 3- ﬁle@hymngseaylegﬁd thelikai ght, or
branched containing 1 to 6 carbon atons (e.g., methyl,
ethyl, n-pr opyIThelterpr tapy;n refmmrymatm mbigtigs havingisingle (etg-trhenyl) ok pent yi |

1-net hyl b t hyl but l,
eyl 2 AT B b el enNBRBRIL), A Hyoiea LiSFLigH PT OPY
a: ty: rcT:(DIO)Q& ¥ b- @f ﬂ?ﬂr@b&ﬁ&ﬁofﬂ)ﬁhkw}r}?ﬂﬂlyﬁm ring(e). ky fuaed :i?rtkjmlaﬁcplh% éylsltlim may

a - - Qr a car n , a a (0] l1.€e., -

al k§| C( 0)2sq(iBsINgs %/ PWYff?‘S%ﬁtRﬁlpﬁﬁlaﬁ F}Ugly SQW CJ?O?P&YE%F%W'F - (i e,
al kyl - S(0)g c?rzdrﬁihgéﬂyﬁq z‘pwétmﬁydrsnaphaiam{r $(20&||11\’fd}@na?hdﬁukﬁs4l 5.anyl

(al kyl - NHS onanlag@éﬁﬁ etc. have the sane
definiti orﬂxbﬁirmh@a eyie 19-didiyd enybefiuomenyb gnd Bedikey Asiipiered avbd” | t he
al kane radlﬁﬁé pr al kyl moi ety may be unsubstituted or substituted mnth one
or nore suBStTPlents (generally, one to three substituents except in the
case of hal ogen substituents such as perchloro or perfluoroal kyls).

"Hal o-substituted alkyl" refers to an al kyl group having at |east one

hal ogen substitution. The term "g kenyl" refers to an al kyl noiety
containing at |east one unsaturation in the al kyl group. The al kenyl group
may be straight or branched. For exanple, vinyl, prop-Il-enyl, prop-2-enyl,
2- met hyl prop-2-enyl, 3-nethyl but-2-enyl, and the |ike.



The term"aryl" refers to aromatic noieties having a single (e.g., phenyl)
or a fused ring system (e.g., naphthal ene, anthracene, phenanthrene, etc.).
A typi calweargl1/ggp@ap is a 6- to 1l4-nmenbered aronati c caPbdd@pPervm6PNg(s). A
fused aromatic ring systemmay al so i nclude a phenyl fused to a partially
or fully saturated cycloal kyl. For exanple, 2,3- dihydroindenyl,

1, 2,3, 4-tetrahydronapht hal enyl, 1, 2-di hydronapht hal enyl, 2, 3-

di hydr onapht hal enyl , 9,10-dihydroanthraceny|, quorenyI, and the like. A

preferred aryl is phenyl. The term "cycloal kyl" or "partially or
fully saturat ethEié@ﬁ]G‘@j;é‘{Udlkyl’l’@:f %ﬁlall?’ oRfifli3 skt dy@loﬁlklslg’ raftsabai s fully
hydr ogenated (e.g cl opropyl, cyclobutyl, cycl opentcé)& cycl) ohe>ﬁ yl,
cycl ohept yhrboexedir @BgﬁglhI'Ch ‘éflﬂly)hYQYogB%ﬂ“ﬁ (8igh-yyHgRPBY efyslabylyl.yglopentyl,

Cyal oheweayione kAN ERPoSUFE PSR K0P (o g’éf”(%yd”“hnl ess

speci fied cgd:lhmwm;& @yclbpmtyiycycbmbmﬂ S-dingyli tsvc@éanmnal Icyclahm ltbdltwlmenber ed

(e g ocramtraneRtardryr) bheyParheSh it BRI Ebud el Sk oy

bi CyC| o[ 2 31t0112361>ém361@d|)’1h »\khidh}iﬁdyd{e% s?ngle} hﬂg)(asaeﬁﬁbkd above), a bicyclic ring
bi cycl o] 2. 2. 1] hept anyl % 2. 2l octanyl, bi cxfclo%z 2.2l oct-2-enyl,

bi cyol of 2 (GRZPUERHIPEbITER Y L o fIrerany - digseiers F g <tlg.
Spi rof 2. Z%F%fz‘Y'l]heEtzCen&l bR§Eiof 2*1231]|hb[!&ez enyll'laélt%}gﬁfw 29hep % may be

fluorine, brom ne Or 1 odine. erm he erocycle or
"parti al | ypigyclofZi?. Bloc@arlubm@d[mel estoesroll.dicyclol 22 ]actr-25 wWimmalk steatare ri ng
that is either. parti ed and may exist as a single
ring, bi c;?gllr? 5"12?%6 fl'rnoi% QE’E&%*[ tp%%?%&@?&or a spiral ring. Unless

speci fied ot her'walsgen”tdﬂehdietmap&yﬂdmrmerabﬂrgmesbxgmmr(&lld)cyna 3- to 12- menber ed
ring containing, 1 to 3 heteraoatqns referably | Qqr el.era

i ndependent | y %@Fé"é’f"e CIEFOSHTIE 9T ll??mg‘@&% yé’i’fﬁ?afﬁdqﬁfef?cé&lgn ?(E?al |y

sat ur at ed y@harhhthtiy ris@hbf i@ bR PekBNPeYflly ﬂﬂo@@ﬁtdd%h%ﬁ? egfst)éh[hsmﬁg-l@h as
epoxy, aziridinyl, azetidinyl, tetrahydrofuranyl, dihydrofuranyl,

di hydr opy ingi bigyclicsipe(oriudingyfised iringele? gispigl iipe, Unlgsscagefiedgtherwise, the

1H- di hydr r , nyl ,
pyrazol i di nﬁ&%ﬁ%&ﬁls Eg‘f%mﬁﬂ‘i%wé%{ﬂ%@ﬁd rh oogg{r?‘rﬁﬁggio’a?’z?éﬁf}%@%r phoI i no,
t hi onor phc(bneﬁanabljz ¢br aﬂlytdroatohnsaenylbpenﬂett}yashkdtedtfﬂomwmr Dbxgaiapsliode,

A part i al Mg BeREal Al o i o R P s ok e i Gt sfagi n° e

geg e(r]I ocr:]yg |e|pgx)f, hﬂfgdin_sﬂ Eds’@ﬂ(hy’(lj @Ttamy‘lamﬁirmgm dﬁl@,tdecrd fgﬁhyl dllhydilgpflﬁhgyl

i hydr obenzof ur an i ndolin or [

2, 3-di hydrm'ﬂehélaylhmﬁh@wlnﬂ p@ﬂ%ﬁ‘%bﬂb‘b@%@ﬁiléﬁ%‘ﬂ i%fé opygmidinyl,
t et rahydrgﬂwf Aofi @hy 120N HyRin PQH F}@Ad MH h 1, I,
56,7 tr 1h %;ﬁz&‘nfﬁr ﬁ‘ﬁ irazﬁ!ﬁ § I ;g;omeny Oxaélgyof
spiral ri rlgtsphoitnloutillamzorﬁhdmazta@@YdU{th}ela]lhethfB{dSﬂthle@J éz‘ Jprif®[ 5. 5lundecanyl
3, 9-di azas und n groaryl™
refers to 02? ooﬁrig yﬂ}?r'%z Z't% f é"é’t&ﬁw M}ﬁcﬂé[ e? g%rg?lylb?]ﬁer e}tilg% g)tl‘ (gg tptf(ae§g :
oxygen, suhfutdted tdrooghariog al@ﬁ) iveludad ¢ gmnp‘s Mmemmlﬁe)he‘tmd)dylchc andis thedlQ-

menbered aromgti ¢ ring, sys r|d o yrazol yl, indolyl,
i ndazol y| ,an ioéﬁ?mea%’l i{% gé‘ﬂ?’ﬂf‘ﬁ% IX“”(&%%?J?'VY ?%‘dazol yl,

tetrazol y|d1h)td'i'élﬁt¥dl§l¥ 2,3-BN ﬂxﬁb@i&bthldpmé@a,l NYLihytifdbarathidzolypur,2, Byt |

benzi m dazolyl, qui nol’i n ui nol i'nyl, benzot hi ophenyl benzoxazol yl,

1H benzo] dftrailyél‘oalﬂt'lpll@ﬂo{%ﬁ 44& )’QWOHP'R'@”))“ St & Sresradydmpyidl? - moi et y may
consi st of r I ryl ring
s a5t QIR Sadhe BHACRANG TSR e b} 3 iRl YRR

i ndependerit-bzaspisd£6jvadedanygn3 aad}ag,esp,lro[s’i,lﬁ]hudecamdl amdttlneolye:n and a typical fused
heteroaryl ring.systemjs nfaining one to
f our het eroat o?@){ [FF@*’?BO f/ef%ré e%rf"élag‘?'ﬁl&%ges cong‘"mx tIel’rﬂhs(rggand ni t rogen.
The fused ResR6@AEY), okidRg, éill/f&f amdgaxyoﬂmmettmi thteiowf)haaﬂﬁm @&l 10:i ngs fused
together or a hetereoaryl fused to an Eryl g]enerall ghﬁ\%;lﬁ%'l Unl ess
speci i ed TBeRbs Yemaligang sysiem CempyTRbS RyFidynRYTRrol efndohy ol¥h" refers
to conpounds of Formula |, la, I-A and |I-B, and salts thereof, as well as
all stereoi sonmers (incl udi ng di astereoi soners and enantioners), tautomers,

i sotopically |abeled conpounds (i ncl udisng deut erium substitutions), and
inherently forned noieties (e.g., polynorphs, solvates and/or hydrates).
DETAI LED DESCRI PTI ON The present invention provides conpounds and
pharmaceuti cal conpositions thereof that are useful in the treatnent of

di seases, conditions and/or disorders nodul ated by the inhibition of

| ci nase activity of MEK



Compounds of the present invention may be synthesized by synthetic routes
that include processes anal ogous to those well-known in the chemcal arts,
parti cul avbyoiw7bidght of the description contai ned her elPOT/EPR@0®5®@PY i NQ
materials are generally avail able fromcomercial sources such as Aldrich
Chem cals (M I waukee, Ws.) or are readily prepared using nethods well
known to those skilled in the art (e.g., prepared by nethods generally
described in Louis F. Fieser and Mary Fieser, Reagents for Organic
Synthesis, v. 1-19, Wley, New York (1967-1999 ed.), or Beilsteins Handbuch

der organi schen Cheme, 4, Aufl. .. Springer-Verla I|n ncl udi ng
suppl enentt@iepy; %‘EP“&?QP‘F’Q@F@W&' @@B‘T‘@B&a tﬁtrﬁﬁixlﬁg‘aﬂ %E’é‘)iyl The
reaction %ﬁﬂﬁw ieRIAL ﬁ%xﬂ?'b@ﬁ%nﬂfd&%l?ﬁq@i%wl@Aqu'irib‘lih?lsbér%thmémSl zi ng

t he conpounds of the present invention as as key internedi ates. For a

nore det aiberepxaendyy iléthem[@ﬂ 2 ﬁ]éﬂml,\ﬂ“ddhﬁ 1lkfe)a3b¢ bricrogrepwtic Bwicty may
Exanpl es cﬁﬁ:ilét%?ag R\Yr fﬂaﬁ) glﬁg lsggééalll![ gqgﬁz}]tﬁ{g\gleq{e{er r}l: rn@q ?gC{ o€ that

ot her synt 1'C RSUes may I'ze the'in i vé conpounds.
Al t hough smnhe‘red:nng cmntaxrngg ot tethira¢ hetenoatoms agiepersleatl pscliesarfrdnedx ypehow,

t hose of sk i,n.the ar iate that other s erials and
reagents ¢4 t?é‘dé‘%‘?geﬂ}a ‘ijﬁgﬁ’fcﬁhﬁ‘g‘g{? PR\ AIRESYSCL P O gf’aﬁ' %P?'s‘i\f NGes

and/ or re%?&télﬁ'%oﬁ@ﬁhﬂi drem&fouk neta@dtotﬁscaﬁuepmm fe1ddnal B ssupaepar ed by
t he met hodS describ bel ow can be further Lfied inlig of this

di scl osur @nd@ltmgelwme@ﬁeﬂ@ﬁtamaeﬁ@ﬁgﬂwn mmcow\%\ﬂ/ﬁtvﬂbh&ttﬁe@al dngsifused i n the
art. | d prepare conpounds of

t he presen?g%lﬁr.lé\?éqﬁ ?‘%tg \/\/%gr élggta gh&ggeg?eeg"gg?‘hﬁ)ﬁe! ang Xpi s N (;rgferred to
bel ow as Conpoulidess Aecifid otherwise, the tetre f‘cmopainds ¢f{thg presant byeptiamBaefed fr om

t he startln mat er.i a 'Lis.a i Vi such as
F, with a'@ %?P%‘Edﬁﬂ*ﬁ‘%%&mﬂ éﬁ@B ané%lsa]%ﬂlb ?l}ln?fe‘?’sg?f 5{111956‘%%01%08%%? tions,
such as tr(ﬁﬁtuaﬁigtdnmdrtmédnﬁdﬂs A8 dabst{dnidréyplatitohiets, bjopitallelabblel/ESmpdunda

sui t abl e sol vent ., tetrahydrofuran) at reduced tenperature, followed
by treat neitclugin e&teﬁ‘HF‘tS&B#t\é“t}?é‘ﬁ)aPnda’l“k%}?‘i“&’efo(‘@e moigeh Qﬁlﬁr 2ORTABS; such as
sodi um rretsg%{eggn d?até% is methyl) at reduced tenperature. Preferably,

the R group in su uent steps acts as an O-protecting group.
Internmediate | (b) may be prepared by reduction of Internediate 1(a) using
st andard reduction condi ti onsDEé'lAlLEBdD\ES(ﬁlblPﬂh@ble of skill in the art, such

as with Zn and droc Ol’lnf c nt er d| atgtlc%ﬁ%o oétlge pr epar ed
from I nternedi Pi“é%‘j “6‘93 ?'é%rto?[r’élﬁ? WH%“‘%S@IS} arECTY rﬂﬂ tP8h agent
(e.9., 1, khereofthanyd alefulire atfjnehfofaisealet,alhéitiomd andvr d{sbrdgrs, modulated

di chl or onet hanr%1 The car bony| brlg&e bet ween the two am no groups provides
pr ot ect i orbyrthe inhphitiqnef kinaseactiyity gpMEK, subsequent reaction steps.

I nternedi ate I(@mﬁmxdsb&twﬁ@%mv&mmnwb%rs d dr))y(syhthayc M.t%@ma?nt with

a suitable nitrating agent (e.g., fumng nit reduced
t enper at uriagludeproeasess abgloga tie thosmwell-kndyen i th¢ chegn@ﬁlu pris,pagiculatlsiar d

reduction C df trhe 8Qscr1£)te oxgco’ntamed%@gl HE gtﬁgmgrrf‘lzﬁerﬁﬁé 59% generally available

from commercial sources such as Aldrich Chemicals (Milwaukee, Wis.) or are readily
prepared using methods well known to those skilled in the art (e.g., prepared by methods
generally described in Louis F. Fieser and Mary Fieser, Reagents for Organic Synthesis,
v. 1-19, Wiley, New York (1967-1999 ed.), or Beilsteins Handbuch der organischen
Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, including supplements (also available via
the Beilstein online database)).

The reaction schemes depicted below provide potential routes for synthesizing the
compounds of the present invention as well as key intermediates. For a more detailed

description of the individual reaction steps, see the Examples section below. Those



Ring formation to provide Internediate |1(e) nmay be achi eved by deprotecting
the oxygen of Internediate I(d) (e.g., where Ris alkyl, then treatnent

wi t h bor owOrzotresmisdde) fol |l owed by ring formati on with tRETHEPIWHMPLageNt
R3-C(OR) 3, where OR of the reagent acts as a | eaving group.

I nternedi ate KO nmay be prepared by reaction of Internediate I(e) with the
desired sulfonylating agent (e.g., R7S02X, where X is a suitable |eaving
group (e.g., d)). A conpound of the present invention, where R2 and
R6 are Hand X is N (I1-A), my be prepared by renoval of the am no

pr ot ect i ngkifledixhé it oKl fyeekiMattat ethertishihgtid Pated pRydpusal © syethepiarttie f or t he
particul ar am_no-protecti ng group .used (e.q.,. FOt assi um .

trimet hyl d8veaiiy spmppunds. Althoughysarsifi stargag gigteriefsad repeerts A cdsied oul d

prepare CQERAURISe f skiihg tRE S RN appRaeiid i ot Rkt thteflibhnd fets ed to
bel ow as Conpound 1-B). 1 I

can be easily substituted to provide a variety of derivatives and/or reaction conditions, In
addition, many of the compounds prepared by the methods described below can be
further modified in light of this disclosure using conventional chemistry well known to
those skilled in the art.

Scheme 1 below illustrates how one could prepare compounds of the present

invention where R* and R® are both H, and X is N (referred to below as Compound 1-A).

o O Os. O
z z RO N "R
R, N
RS RS R®
R* R* R*
SM-1 ia) I{b)
0 0 0
HN"< HN/< HN“<
o N“R1 RO N\R1 RO N‘-R1
R3_<\ ———— .
R® HaN RS RS
R4 R4 R4
i{e) ld) I{c)
0
R o R/
{ "N P
° 1 N ° 1K
0 o1 o) ~1
R R
R3_<\ . R3_<\
RS N R%
R4 R4
i{f) I-A

Scheme 1
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Schene |1 Internediate 2(a) may be prepared fromstarting materi al
SM2 where Z' is a suitable leaving group (e.g., F) with a desired am ne
(RI - NH2) WAger/sm30abl e conditions, such as treatnent wWPCH/EPRQIGI0649P9
bis(trinmethylsilyl)am de (LHVDS) in a suitable solvent (e.g.,
tetrahydrofuran) at reduced tenperature. I nternedi ate 2(b) may be
prepared fromlnternediate 2(a) under suitable condtions. For exanple,

I nternmedi ate 2(a) may be converted to Internediate 2(b) by treating with an
acetal or ketal protected hydroxyl acetal dehyde in presence of a base
(e.g., sodium hydride or potassium carbonate) under sui | e, copgdi tions
appropri at e fohitermediate{a)maydieduspares) esiAsting material (ﬁﬁf?g)rw}éﬂ? ztﬁaZ(c) may
be prepar ' ' ; ' : Y aMPING,) Bifder T €at i ng

| nt er nedi g?gm%e(]%?%% %ﬁhggp %}ﬁésrﬁi’ﬁl ﬁl(r)aﬁ:gié@%%iﬁglt% gg%mg%lﬁ{gr(g?e_ in tif)1e presence
of a sui t aitablexonditions geshtas trgatment wigh{ithium bis@Erimeiylsily hamidgL.PMDNHivr nedi at e
2(c) can be prepared. in trifl ur tic | I . acid
rodl at od APUTIHSRIGH: kbt oRRRD s frifed tshbbiate IRRSTIIBSE 201 oy
be pr epar gdthhiysuitalsie aictad alkokidé (4. sodidnailleoxPdec Jucti s evdisn infetibixédec whele Ri ons,

such as wi,ith Zn and hydrochl oric_acid. I nt ernedi ate, 2(e) my be
pr epar ed F%’Bﬁémf‘b‘iepr\é%gé?wt&f' Wgefﬁ‘é&f%%tg’%pt“ﬁs Sg‘lﬂel“a%%@ aﬁ‘ét‘%@‘hyl ation
agent (e. Q)-Rroiecgiﬁg‘ %ﬁ,{lp_onyl diimdazole) in a suitable solvent (e.g.,

di chl oronet hane) . The car bonyl bridge between the two am no groups provides
protection for Intermedigte 14 may bersepased by rwduntion of Hitermediate H usingps .

g N R LT i T
(e.g., O )hydrochloric acid.

Intermediate I(c) may be prepared from Intermediate I(b) by treatment with a
suitable carbonylation agent (e.g., 1,1’-carbonyldiimidazole) in a suitable solvent (e.g.,
dichloromethane). The carbonyl bridge between the two amine groups provides
protection for the two amino groups in subsequent reaction steps.

Intermediate I(d) may be prepared from Intermediate I(c) by treatment with a
suitable nitrating agent (e.g., fuming nitric acid) at reduced temperature, followed by
reduction of the nitro group under standard reduction conditions (e.g., Zn and
hydrochloric acid).

Ring formation to provide Intermediate I(e) may be achieved by deprotecting the
oxygen of Intermediate I(d) (e.g., where R is alkyl, then treatment with borontribromide)
followed by ring formation with the desired reagent R3-C(OR);, where OR of the reagent
acts as a leaving group.

Intermediate I(f) may be prepared by reaction of Intermediate I(e) with the desired
sulfonylating agent (e.g., R7S0,X, where X is a suitable leaving group (e.g., C1)).

A compound of the present invention, where R? and R® are H and X is N (I-A),
may be prepared by removal of the amino protecting group introduced earlier using the
appropriate reagents for the particular amino-protecting group used (e.g., potassium
trimethylsilonolate).

Scheme Il below illustrates how one could prepare compounds of the present

invention where X is C(H) (referred to below as Compound ]-B).
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A compound of the present invention I-B, where Xis C(H and R2 and R6 are
H nmay be prepared by renoval of the am no protecting group introduced
earlier USDrREIATEO3Appropri ate reagents for the parti cul RETARPREIO0M002 ect i ng
group used (e.g., potassiumtrimethylsilonolate). The starting
materials (SM2 and SM2), and reagents (R3-C(OR)3, R3-CH(OH)CH(OR) 2, and
R1-NH2 ) are known or may be prepared by nethods well-known to those
skilled in the art. It will be appreciated that the conpounds of Formula
(1) may be prepared by the nethods above in different sequence of reactions
and that derivatives may be prepared from conpounds of gRornula (1-A) and

(1-B) descri bedN@bove. The ¢ eunds aRyd QR er L aRés described in
the schenes & €an bri-NHP! at Nsgr or _a& thei rR%orf ed ing salts.
For exanpl e, Oﬁf —the—conpound Rr_;'ese r mul Rl a
(including 1-ABndRl-B) are capabl forming acid additi Its,

particul arly pH%rnaceuticaIIy acceﬁtable acid addition saltg.
Pharnaceuticallg qfceptable acid aqﬂition salts of the conpgggd of formula
| include those M? i norgani ¢ acids, Wor exanpl e, hydrohalic i ds such as
hydrochl ori c acid, hydrobrom c acid or hydroiodic acid, nitrjc acid,

sul furic acid, phosphoric acid; and organic acids, for exaane aliphatic
nonocar boxyl i ¢ aci ds,such as formc acid, acetic acid, propibnic acid and
butyric acid, alhﬁh%?ic hydroxy acids sumh,gs |actic acid, chgic aci d,

tartaric acidgr Nalg.giacid, di carboxyl L& aRigs such as ng eilc ihid or
BrH82% | i cr:

succi ni c achd "3 tic_c | i cR®€ uch' as benzehc( af R
p- chl or obenzoi »5 di phenyl aceti e daci R° t ri phenyl ace ACigd, aromatic

hydr oxy aci ds sucks as o- hydroxybenzoi c aRtd, p-hydroxybenzoi gtacid,

| hydr oxynapht hal ene- 2- carboxylie acid or 3-hydroxynapht hal ene-2-carboxylic
acid, and sul foni¥®aci ds such as met hane@f oni ¢ acid or ben2ehesul fonic
acid. These salts may be prepared by known salt-form ng procedures.
Conmpounds of Fornlul al or la (including I-A and 1-B) are al so capabl e of
formng salts w th bases, in particular pharmaceutically acceptabl e bases
such as those | L known in the art; suitaBI e such salts include netal
salts, particulggely @lkali netal or al kzﬁlis'ne_Reart netal salts such as

sodi um pot assiQ ’&agnesi um or cal cium gal¥s HoR'8alts with ammonia or
phar maceuti cal® ®m'abl e organic ary ocyclic bases such as

et hanol am M&s{ ben4 Isan‘i nes or pyri difhe’ ey be prepared by
known sal t-forning, gtocedures. For th @comcﬁunds where there is an
asymetric carbortatomthe conpounds exi st R'n i ndi vi dual optically active

i someric forns opfas m xtures thereof, e.g. as racemc or diastereoneric

m xtures. The present invention enbraces bdt® i ndi vi dual optically active R
and S isonmers as well as m xtures, 8c1%m rﬁcem' c or diastereomeric m xtures,
t her eof . The present invention'i ¢l Udes i sot opi cal ly-1abel ed or

-enri ched conpintadsdofe 2(aempy Bs preparediremtstadting imaprisisSMavhereZesanpl es of

i sotopes suitable.for inclusjion in,the conpaoun of the.inventi.an include
ot opes SHHHFIFBYRAETOU e oL ik A raRemu BonTEy tndst SuBlERRAEEY 13 and
'4C, chl orsiidieas teeUiient&itR Pithhum bisi@inlen8isi S HsRiRILH/DS ) indistitablSitenas and
1251, nitrogen, such as '3N and 15N, oxygen, such as 150, 170 and 180,

phosphor uge-£stsemhyliofypmm) atyrduced fommgraturguch as S.
Intermediate 2(b) may be prepared from Intermediate 2(a) under suitable

condtions. For example, Intermediate 2(a) may be converted to Intermediate 2(b) by
treating with an acetal or ketal protected hydroxyl acetaldehyde in presence of a base
(e.g., sodium hydride or potassium carbonate) under suitable conditions appropriate for
the leaving group (7) employed.

Intermediate 2(c) may be prepared by cyclization of Intermediate 2(b), for

example, by treating Intermediate 2(b) with borontrifluoride diethyl etherate in the
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Substitution with heavier isotopes such as deuterium i.e.2H, may afford
certain therapeutic advantages resulting fromgreater netabolic stability,
for exanpWVe,2011fFpBlsed in vivo half-life or reduced dos&{&EP2JUI0pWAENL S,
and hence may be preferred in sone circunstances.

| sot opi cal |l y-1 abel ed conmpounds of the present invention can generally be
prepared by conventional techniques known to those skilled in the art or by
processes anal ogous to those described in the acconpanyi ng Exanpl es and
Preparations Sections wusing an appropriate isotopically-I|abeled reagent in

pl ace of the non-I|ahel ed reagent previousl | ov.ed. The ounds of
t he preselﬁfes?ﬂ?ﬁéﬁ?ﬁ'&ﬁbﬁﬁ'derf et (e g AGEN 4F eg\q@?ﬂﬁé‘ﬁ% IB@"E‘S"'%)%?&SE‘B& s

wi th phar gpogibi-g ¥ ifluisaeanrt /R loY 86) 6hc &5d WRklfed coélRanen . and the

| i ke, and i?%:ﬂs_ i ntended t hat tﬁ-gﬁiqr?vgnxﬁ%%“enbr ace boteh Zol vated and

unsol vat ednfessnitableeonditignposes of the present invention, solvates

(i ncl udi ng hyd . i ti ﬁﬁgag' i , €.¢g., a
conmpound of thg&%@gﬁﬁpﬁ'@gﬁwgﬁwﬁggg%?ﬁ%doﬁnﬁt\l/a\nnf anﬂgiié]?d&?ent, wherein
t he exci pisaitdbld @nditeas, vaclias with Zn anfhieydprchlbextacidnvent i on al so relates to a

h tical it i si : h ' ti
Prd . phar rmce PRy AEbaR HPEPRE rimdRERedile Ay EhrERtHn plenr s O
gener al | y siibldciRbddly RE6H BgenB3ld. - BID@FRHyRiindilbRY B Afhble sblvedt€e.g.,

diluents, flavors, colorants, E!?Ldants, | ubri cants, preservatives, sorbents
Tl

and sweet dirblosomethanedhThaearbanybhridgsdetysen the two anping gOPRLPrO¥dFhul ation i s
pr epar ed 1 Xl R)%ITI:H I ion and a carrier,

di luent o %@éﬁb:}%ﬁtﬁc ul E@E%@%giﬁg%ﬁ%ﬁaﬁgﬂ%@%ﬁd excipients are well
known to those Istkineddate 206 tiag baptepaned by neactnielntermediatgl 24e )svithha the

car bohydr af es, es,. water e, and/ or swell abl.e pol rs ydrophilic
or hydropﬁlﬁf}r"(‘fl Sﬁﬁ%‘@’i*ﬂ'ﬁ@“&éﬁﬁ@% where ,lssaoﬁuﬁgbﬁff e?v\%%{aoru%qg’ﬁﬂcpﬂe li ke. The
particul ar car 1A @mpoithd BEME pRier? XidieRii@NLB whde W ik COdparRf and®] atdid, means
and purpose for which the con}r)ound_of t he .present igve ti‘g,n i S being

appl i ed. Seanksirepagdbyfemaryal of heaglinn prtrcing gqup MOGHSE fREIEr B zed by
persons Sl%'pblloﬁﬁat%?ea Bis ArihedsarRi £ afniid mbiebindSroas Beli(@ kS bosshn @ mammal .
In general, safe sol'vents are non-toxlc aqueous solvents such as water and
ot her non-ttiokfhylsgomoldet s t hat are soluble or miscible in water. Suitable

aqueous sol ven i_ncl ot ) | pol yet hyl ene
glycols (e.g., L%E%B%%ﬁ%ﬂ Ztagag%%)’%ﬁ‘gﬁkﬁgsegﬁqugh’ The formul ations
my al so iRTCCMEBHUH(OR),, and R'-Bik, 1 areknosh alb naly b peepagd by snetlsods fwaedt ant s,
wetting agents, lubricating agents, .enulsifiers, suspendin ent s

preser vat i Kpg¥”M %HPF%WIE“QHP g‘,e "’g‘pﬁd’ﬂp 5 aB%‘Eﬂ?tg,gﬂEf Tlﬁﬁﬂg‘gf’mﬁ‘r“ gg E‘g@q&u"’g(% ds,

col or ant s, mAVGESERRESby 1E rletiFN bV B liffercht #40ércB 9f ARAAMINS aadthadt her known
additives to provide an el egant presentation of the dru a conpound

e dr (i.e.,
of the predssmativenmayds prepered fionr domneundsafiForpwp dsA) m{lt%%éiﬁ%lbyd or aidin
t he manuf %%E)ygi ng of the pharmaceutical product (i.e., nedicanment).
The formulations nay be prepared using conventional dissolution and m xing
procedur es. ForThexampbands tixkinbuinkdidies desstibst iatleschémes. aboeneadensdlaéd t he

present invention or stabilized formof the compound (e.g., C lex with a
cycl odext rReh SHYAs ‘i?gcfﬁ"“gi“ﬁé?ﬁsk Sﬁﬁx%l"&?ﬁt"?ﬁﬁ Cgé’@ﬂ%‘i)s rfpggsg}]tgéol ved in
a sui t abl enSURHBRLT dnd 14 (fcl MRS PAGHA 0/B) QRecaphblebf formingtabil Aditiopisslnt s.  The
conpound of the present invention is typically formulated i Ft 0

phar maceut pastigulailyshganacevtieally accgpiabie agid addigan palls. Ehpmasiytispibercgerialle of the

drug and t&i@éd\aﬁiomsnsomﬁu;n@whf%?.gglaamnﬁmdsx ohﬁgfﬂaﬁﬁ%ﬁls%PdUCt :

The conposition I's genera form into various dosage forns selected
from a gr caxamplenhydrehatig atidbsueh as hydrothdaric dcid; bpdrebromigarid ashysiroiodic y
suspensi ons, . 0i nt nent atch el, lLoti.on, .dentifric ca . eful sion,
creans, spiif mtge B%Q’,Sulfﬁ‘%cpaec?%ipg?sé’hﬁ%?/\ﬁé‘?’sahgf’ rEgpig Actdi R reexr?fﬁ’ggl fg'r?h?thc hard or
soft gel capSdca@dxylfydciiBSudiyd fBiX uig, acetic acid, propionic acid and butyric acid,

aliphatic hydroxy acids such as lactic acid, citric acid, tartaric acid or malic acid,

dicarboxylic acids such as maleic acid or succinic acid, aromatic carboxylic acids such as
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The pharnmaceutical conposition (or formulation) for application my be
packaged in a variety of ways dependi ng upon the nethod used for

adm ni st eV0R2G1Y478038r ug. Cenerally, an article for distr PEUEPAH0MIPUJes a
cont ai ner having deposited therein the pharnmaceutical fornulation in an
appropriate form Suitable containers are well-known to those skilled in
the art and include nmaterials such as bottles (plastic and glass), sachets,
anpoul es, plastic bags, nmetal cylinders, and the |ike. The contai ner nmay

al so include a tanper-proof assenblage to prevent indiscreet access to the
cont ent s Qfenidi€adid@Kéderobdrzoir dcid] diphenyldogticcRid @itriplienpRsetitepis hloartit her eon a
| abel that describes the contents of the container. The |abel may al so

i ncl ude agpABRYiaside syERas orfydroxybenzoicprid, R-BKYEXRFRZI¢ a‘i‘&re"pr esent invention
are usef ul By, L 1 j 3. fQkigdipleases or
conditi onshyragqxgﬁ%gt}?g&?Eedaﬁ%%%?ca%ﬂ?ﬁjt@dg%@hgiﬁaeF%Bg)?[d?g gés es or
condi t i onssufodlubeidesichys mathaRstifenie A0 Rr Praztiwaylfonic acid. Thegesaliganay beur t her
aspect, the inventionr tes t thod for treating a disease or

condi tion W%?aé‘%dg’d ﬁngwpﬁglk'ﬁ%"ﬁi?%@??e\%ﬁ’ of MEK, or a disease or condition
nodul at ed by t GniyolindsadgFaeaula ¢ onfar(ieluwingdeniand 5B atei abw capabdmofef f ect i ve

t herapeuti ¢ anou of a coppound. of  the &pr_es i nventi on.

t nt As a
furt her asf_a@@p,g_s%]ﬁéwfmbﬁéﬁ% RG] as PRAMAECULICRIDL 465 EPFRIF PSP sHe g those
prol i f er atyyPkridwhS A #RSart; SUEBIATCIE NS Rlclude MM isglts) PardSliThrly Skilakk@Noof an
effective anount of a conpound of the present invention, Exanpl es of
cancers i ridkalise earth metplesaisuchiapqdigns potassingy, meenesBFROr qajaya sdiscerialts

r habdonyosa o, J j ,

For at o e ARest oP BRAE S EReal a1 d R PR b TR P AP et at e
smal | cel |lasedmuoolamimes, bengiildrhieeentpydtiod. Thesgaaltsahby bapreparethiey knwnesaltar
(bronchi ﬁlfa‘r’% carci(goma, bronchi al adenoma, |ynphoma, chondromatous

hanl ar t ome ™ MHE 8B RB{ Forra, esophageal squanous cel | carci nons,

| ei onyosar coma,Fok Gy Hmuae Rherél etk aR dSMAAAFIC carbOMatomnBeitd mypwBds

gl ucagonoma, gastrinonma, vipoma, stomach and snall bowel carcinoid tunors,
adenocar ci g Ingiypdyakeptisallyactyedsomprds e ppas MgheNeRel c8i dagmic

neur of i br i ol Ae - I ' : ; , Winms
Fumor [ nenes e are miR The PRETR TR ot oy 8 RO AR L PR

car ci noma, activaRsihd Sasvaereas Welkasrmixhueras-gadesmoe af diasloiwamesembiwies, ter at ona,
enbr yonal { arrc' noma, teratocareinoma, choriocarcinoma, interstitial cell
car ci noma, ¥ br oadenoma, adenomatoi d tunors, hepat oma ( hepat ocel | ul ar

carci noma), chdhapgsemdnentionicludepadtopicabtlabeed epaidee cdmpamdadethena,
hemangi oma, ost.eogeni c_sarcong (0stegsarcona), mal)' ant. f.i brous

hi st i ocyt dWeseniRyANIPBs BERG RtatiEq P RPlesof isofpgs sylia iegﬁ%fﬁflufl(ﬁ H’ptﬁﬁ)ma

(reti cul ungegolindsT e TRYentiBl irfcludk Ssofbped OMMdrdeh,) bR “HIARITH, 6@bbn,t umor
chordoma, osteoghronfronm (osteocarti L(%gl nous exostaoges), benign ghondroma,

. : )
chondr obl aseloan Cohemad oy stleting: sied as S ST dBiogingstelbin mreding awh asel T t unors,

ost eomm, nu| QF 5 1. 1L ang, |7 iy MEH
meni ngi osgirngon%%ﬂgq%eé’ﬁsg%lgggln?ﬁ aggt S(’)E:)k gﬁhe%u%%ulél og@g??&%%&ﬁ'?%‘ﬁh,
ependy monesuclyes 1P nodaulppimeshaesEP, gl i obl astoma nul tiform

ol i godendr ogl i .schwannonma, tetinobl ast . con i tal [S...spinal
cord neur of i brgg‘}@‘?’m%?ﬂ Wﬁ?g‘lﬁjﬁfcr&Oiogﬁ%ﬁucgﬁﬁgag?ﬁnhltg?ﬁr’é’?aﬁgifrér WA cal

car ci noma, thi¥apeutiy ABVan€REyice@ingfro il gdcied metabalit &@abiliey, Corleanfplesiacoased
cystadenocar ci nonm, nuci noys cystadenoearci noma, grgnul osa-J hecal cell
tunmors, Serrdpihalfdifepyredeen dpgiss ruirgrpeyeaad Renrg, MaydICiRgHEREd MSPEE ona,

i ntraepit hé?{;:hﬁ\ktaﬁ@crs..‘:i noma, adenocarci nona, nelanoma), vagi nal clear cell
carci noma, botryoid sarcoma (enbryonal rhabdomyosarcoma), fallopian tube
car ci noma, acutleotopidalyRlabslécccompsundscofitea ivesentinverdionean gensradlyibast i ¢

| eukem a, chronj.c | oGVt 1.8, | j f | | es,

mul tiple rW%Wao%al?y Cr%lg’F %‘d’%lp} °aé’[‘ﬁ%§§(§'%@rt8%‘$e gﬁggﬁnr{ﬁ%%%ﬁs’ algrjg,gé?&;§

non- Hodgki gnakgbysnp hlaswa deseeibédyinaln acympdnying, Exuaiplgnad PrapetatioonSectibasal  cel |
carci noma, noles, dysplastic nevi, angioma, dernatofibroma, kel oids,
psoriasis, and neurobl ast ona. The conpounds of the present invention
may al so be useful in the treatnent of other diseases or conditions related
to the hyperactivity of MEK Thus, as a further aspect, the invention
relates to a nethod of treatnent of a ¢isorder selected from xenograft
(cellos), skin, linb, organ or bone marrow transplant) rejection;
osteoarthritis; rheumatoid arthritis; cystic fibrosis; conplications of

di abet es (including diabetic retinopathy and di abetic nephropat hy);

hepat onmegal y; cardi onegal y; stroke (such as acute focal ischem c stroke and
gl obal cerebral ischema); heart failure; septic shock; asthma; chronic

I T . Al 1y -



Compounds of the present invention may al so be useful in the treatnent of
restenosis, psoriasis, allergic contact dermatitis, autoitrinune di sease,
at her oscl®Pa8112760%d i nf| anmat ory bowel di seases, e.g. CPOmAEPIHIsWIEe and
ul cerative colitis. An MEK inhibitor of the present invention may be
useful Iy conmbi ned with anot her pharmacol ogically active conpound, or with
two or nore other pharmacol ogically active conpounds, particularly in the
treatment of cancer. For exanple, a conmpound of the present invention, as
defined above, may be adm nistered sinmultaneously, sequentially or

separately .in conbi nation with op r nore ents, selected fro

chenot her 4198 AyspprPpriage ‘@‘?toﬂf’?lg't‘ ]PIES?‘%‘?P%W‘E 8}@9§&éﬁhcd§)n§aéei%rﬁ%g’en vi nca

al kal oi d, pRAEELRKPloyedlocet axel , vincristine, vinblastine, vinorelbine or
vi nf | uni ng, and ot her anticancer agents, e.g. cisplatin, 5-fluorouracil or
5-f | uor o- 2- 4( 1Th @wypoupgs ofitheipregeat Brvent{ommuy, exist in wsphyated s Welles  abi ne.

Such CoMDL A0k PRS IR hlilagBludah! heaaRbyBOBHAARRas WAk uilane), BUNEE D1 St <
activity, T hther apy. K Cohpound of -t he present i1nvention may al so be
used to atikgnhdgds intendehibaniht irvantivrt dmbyadedrottastl vapedodnd fupsal vatedefosmspounds.

Such antiproliferatjiye conpounds inglude u re not _Limfg. 0 aromat ase
i nhi bit or $°F %Hﬂ"i’%%?#%Bgﬁé‘%ml“bvﬁﬂ‘i‘%ﬁ‘@?’%ﬁseﬁ?c?ﬁ“hﬁlﬁaw#%?sé ;aret%]b‘%l?grgémr ase |1

i nhi bi t or %harﬁa@ét@i&&l%h‘@oﬂﬁ&ﬁsy&ggﬁﬁﬁﬁg@ﬂﬂ;ofﬂ{ekptbs%hli iRgertiopocomisinativnst one
deacetyl ase inhibitors, such as LBH589; conpounds which induce cell

di f f er ent ivthi s xpipisat 2erein thy exupiRYigeAsY¥Nnhi bi tors; MVP i nhibitors; nTOR
nhi bi tors, SUdile Bsi RBhiorPiild BRERIES phirmAAitE BRRLifiGconihlrigh
conmpounds; conpouhds targeting/decreasinhg a protein or |ipid kinase
activity asoipéurdtdiche mesentingintigeainta plarpecantisal yrsegmabiiexoi¢dh t ar get ,

decrease or inQibit the.activity of totein L.ipid ;. :
gonadorel i n aggH{%@)ﬁ%?m&ﬂ?q?% %‘ﬂ'&?ﬁ‘éé‘?%“,adené'%“ﬁ?%o%‘?‘ﬁédhghﬁp‘h%%‘gi%%fg@g%ﬁ:ﬁn ibitors;
bi sphosph@naés flabére] PUiradd, glidésg hitgicmslipkéservativeadorigne! anfl awadtenees or

anti bodi es; heparanase inhibitors; inhibitors of Ras oncogenic isoforns;

t el oner as@omhmabvrt(ﬁ)rté?re% ot easone i nhi bitors; conpounds used in the
treatnent of h i J i .8 B AeoMdl oFithe e @at invélgiohease or
inhibit the aCﬁ‘@zH&éﬂ%@ﬁdﬂﬁQB@ﬁ?ﬁ@%ﬂ%ﬁiﬁ%gﬂ ElgpQO i_n.h]iﬁr%i tors such as
17- AAG ( 17ndik egrrignidriueny e exeipientyitable geso didgonts and cpipients are well

(17-di net hyl am nget hyl.ani.ng- 17- den - < ' 7 5),

| Pl - 504, %&YE%&‘%&\%—%‘%@A‘?H@%& %ﬂﬁg@%%&@é%%?ﬁ@#@ﬁ%i %’s%’and AUY922:
t enpzol onmvager(sdaMeRALor swé bR polyapirs) diydrophidit @i hydroptiobictroaterials geltins

SB715992 or. SB743921 fro oSpi t hKline, ar nt am di he/ chl qr pr,omazi ne

fr om ConbioiatRENSpralgRr f’ﬁﬂﬁﬁﬁéﬁ?@e pgﬁlgﬁlaggmggzgglgp?wc]%ﬁB?eﬁorl , such as
RAF265;  ERQGpQidgieh she @dHns hd 8 b fONREN i Sompbinifehepticicinvedbatiase

i nhi bitors, Sadenosyl nmet hi oni ne decar boxyl ase i nhi bitors, dgl]?tl proliferative

ant i - bodi ésingrapoliercbSObfm;twrgewﬁémeieeteé&mlvelﬁﬁﬁcr?élf",z_e ARSI vel y or
In additi Osrlj(ilfela%? thggyt a2 ?afggéﬂA'S?toct%@ahmgtkl%g.t% hlAnfdlSh bR sdfd eat ment
approaches, I'ncl udi ng surgery, 1 oni zing radiation, photiodynam c therapy,

i mpl ant's, selwgnts\ate Honetoxit iaguetiesavants, subl anwatesandather ney-toxg/sabeentsghal as

radi osensitizers. Al so, i.n antigi. ammat or y and/ o ntipraliferative

t r eat nent ,3%¢ Bﬁ'bliﬁﬁ 9E MEATlG inpvase $“—'{;H"Iaﬁw 8 lﬂ‘/’engsr Wﬁ@d?gtaéleffce mﬂhéld .

Conbi nat i oRopyieri! giftob PdFettlyRn¥klyBold (¥, & IPEG400, PEGA0)gets Lind intinmes,

br onchodi | at atorg drugs, NSAI D or, antagonists of Chemﬁﬁl ne receptors.

The t er m "thetepfal be formplafipns ey alsingludeonragrangre puflers.«abilizng ag6i8ound whi ch
inhibits t qgﬁﬁpn- it o t baui agetk§, substrates
andr ost ene%?%ﬁgﬁtg’n t egg%ggg‘!tg’elpgﬁé(}tl?%aée‘?%sf %ﬁgﬁgﬁ}éﬁgs% ?Eaaqri%;lg% respectively.
The ter m i predenditises, buttoxidants papakiting agahts; glidants; plodessinggislecoodgrpnts.at ane- st ane,

exenmestane and fornestane and, in.part-jcul - ' ially

ani nogl ut ePYFEINEE; P @’81"%5 ?ﬁeﬂgu%%"%‘ﬁ% ?%fcr)‘igsl i gi%lﬁlr irzng{gg?&@?tﬂegg{ %ﬁé?g o

t est ol act oflggankpresnifior of the dvigy (RZ.04 Companid of Hegresamadstentawbee and | etrozol e.
Exenest ane can be adm nistered, e .g.,.in the {#orm.asﬂéb iﬁ mar k({at qd, e.Jg.
under the Phasnegentical serengssion therepd)acaid Hthe Bynyfacting o ¢ Bhaspacelgdl - the
formas it rKeh&fbanng: under the trademark LENTARON. Fadrozol e can be
adm ni ster% ,a“‘g?ig%ﬁ ﬁcthggformas it is marketed, e.g. un-der the

trademar k AFEMA. Anastrozol e can be administered, e.g., in the formas it
is marketed, e.g. under the trademark ARI M DEX. Letrozole can be
adm nistered, e.g., inthe formas it IS marketed, e.g. under the trademark

FEMARA or FEMAR. Ami no gl utethimde can be admnistered, e.g., in the form
as it is marketed, e.g. under the trademark, ORLMETEN. A conbination of the
i nvention conprising a chenp-therapeutic agent which is an aromat ase
inhibitor is particularly useful for the treatnent of hornone receptor

) B B . o, o —— . o - .



The term "anti-androgen” as used herein relates to any substance which is
capable of in-hibiting the biological effects of androgeni c hornones and

i ncl udes,Wbuan11/igoes6t |imted to, bical utam de ( CASODEXPCTIERREIN/06HWN be
fornmul ated, e.g. as disclosed in US 4, 636, 505. The term "gonadorelin
agoni st" as used herein includes, but is not limted to abarelix, goserelin
and goserelin acetate. Goserelin is disclosed in US 4,100,274 and can be
adm nistered, e.g., inthe formas it is marketed, e.g. under the tradenark
ZOLADEX. Abarelix can be formulated, e.g. as disclosed in US 5, 843, 901.

The term "t opoigef@fasiohs mﬂfﬂb@pﬁeﬁired aﬁngJé(ﬂﬂerﬁtﬁfn@l dissongiohdadmidig s not
limted to topotecan, ginatecan, |Irinotecan, rrptothecm and its

anal ogues ,Prerediines. §oB A dhg Wl%@ﬂgﬁ%t%"eﬁénﬁ@@%}l@ro Esestheci n

conj ugat e raeTatl LicRAb£&ah can be

adm ni st erlﬁe)BMI&ﬁng rlllgzt%ﬁe fo‘?ﬂnhﬁtoﬁébumgegé io?ﬁﬁé%wnhg %nder the trademark
CAMPTCOSAR. deﬁwmee)c athenlam“blepoaubﬂnxailm ageet)) isdisgolyed in atspidatflosolventinthe | s

mar ket ed, der the tr oi soner ase
T oh b oo SRR of Al R RAEL TR CoPpand of e mifseh G bR

an- t hr acyaypicetls fsﬂmhata@ imopleiimbdetienl dbsagé BinB® priopids eﬁa.-hsﬂfymbmrcﬂlhbleon, e.g.
CAELYX), daunorybicjn, epirubicin,, idarubicin and né) B t he
ant hr aqui 98 offhe %‘l"}ddﬂ@"&ﬁ'é? e sEgHieand gasilychan IB%E% Y4tot oxi nes

et oposi de and t1eRpRABdGEoN iFLOARAIVISEARN P AP HAIE 8 Hcg@ﬂmnesaectemfr&he form
as it is marketed, e.g. under thé trademark ETOPOP Teni posi de can be
adm ni st era@oupecognpr]smgttﬁéetf aeahes dozengds sagueeuser ety S'@nglslmﬁdéﬁtmené t rademar k

mar kot od, PRy ik Bl Siba, AT B por Jioa MSBRID BN R i

can be admr rgramnhs ethulstorgin hard chrheﬂfgelrmaﬂesi, I;yrims amdrelmltrsed e.g. under t he

trademar k FAl UB| CI N. rub| Ci. n stere in the formas
it is marketed, hgpbar"ﬁﬁ%‘% toﬂg‘pf’?'g%&ﬁf raﬁ\ﬂhtc%;!)éﬁfl%olﬁe can be

admi ni st er,ﬂ@Ikaged 91 a mletyhﬁ wadk BepRfding ubén mah{@ﬂicﬂmse@fog adriikdringhiRe t r ademar k
NOVANTRON. term"m crotubul e active compound” relates to

ni cr ot ubum%tﬁmerq“z» eartiple &oretisimpiution decdudsp p containgr hayingsiipepited Hgrein

m cr ot ubl i I to

Caxancs. e ARHERLLER FAADRYDA SpRpati i Wb bolhet WAL LD, ot e,
especi al | ymvwnbfb ﬂ'@sa si@ledun ﬂutaet andum;dudesnatmlsespbm bttlgs (Plasii 4nskglase). sul f at e,
and vi norel l.ne u el |des 1% lcrpdem ne t%n(fl ep?ﬁeh In nes n%lsgerl vatives
t her eof , e %IBP(IH Plgs I 5ES BIeH SN Vafil ves {( er eo It axel may be
adni ni st enﬁdu(&; Dramipr-proef fseuniblage tb preventimdikedee docess tg theTa@;)((ants dbdeet axel can

be adm ni stered, the formas it mar ket ed, e. under the

tr ademar k W%&@TE#@d%W"l‘ib'ihﬁﬂ‘Ftﬁéers}@F %Roé‘t%%e‘lﬁ%“ %m%@%&déﬁ‘é@es ., in the
form as i teohRni¥BFKRlcBHRkainge. g}‘hellﬁlﬁzﬂna& Iﬁ%o‘iﬁcﬁﬂﬁ%bﬂépn‘ﬂt@%ﬂﬁés’“ R P
Vincristine sulfate can be admnistered, e.g., inthe formas it is

mar ket ed, e.g. Thagempeunds of the ereserk iFaRRSTE Nseloas bedaromiviashc anth be

obt ai ned t hil one
derivati vetger thﬁﬁgﬁg‘%g& Z{%ﬁ%se &g Hﬁc%ﬂé@; gega?%dlﬁltﬁjgh%ﬁg{sgg@g %%Egsg/ 25929,
WO 98/ 088411 AA@i@8ed 8H6&Bdit s ﬁﬁﬂﬂﬁt&&bydmdldﬂﬂa@&d@dﬂtﬁvaﬁspem ally preferred
are Epothilone ' as_used

herein incl udeﬁ] Bt ?@l}%?sl’f’?trﬁhféla'e?%o“ @lﬁéﬁsé%lﬁ&%igﬁgﬁtge%?ﬁou ?5'5??‘?85

mel phal an c@ﬁdlﬂbﬁ Fe%&&ﬂtb&ﬁe hypehelidty SHNBHREb) 2 dised efoasiabaModelaga by e

adm ni st ered , Inthe formas. it is nmarketed, e.,g. under the trademark
CYCLOSTI N. MEK@&#% &emeaﬂ%éd%rﬁrﬂﬁl@t ragilegivg, thefi‘l??uf‘ﬁ émf"&“rtr?\f 8s it is

mar ket ed, ¢ pikedlft invadimer K HOLOXAN. The term "hi stone
deacetyl ase m%n % &gr "HDAC i nhi bitors" relates to compounds which

inhibit the hi sdtscm@rtlj@aispﬂcyIﬂmevemldnMatcmtom@b@ctfoattwtmgmr@l ferative ve

At s b HOGRCONRAUS (SHTls@Riof 8L ERbn obPHS8Y di scl osed
N- hydr oxy-c3mpduid ¢fahdprdsenxinethiioh) [ 2- (1H i ndol- 3-y1) et hyl ] - ami nol et hyl ]
phenyl ] - 2E- 2- pr openam de, N-hydroxy-344-[[[2-(2-nmethyl-1Hindol-3-
yl)-ethyl]-am no] nethyljphenyl]-2E-2-propenamnm de and pharmaceutically
acceptabl e salts thereof, especially the lactate salt. It further
especially includes suberoylanilide hydroxam c acid (SAHA), MS275, FK228
(formerly FR901228), trichostatin A ang conpounds disclosed in US

6, 552, 065, in particular,

N- hydr oxy-344-[[[ 2- (2-nmet hyl- 1H ndol- 3-y1l)-et hyl]-am no] - net hyl ] phenyl j - 2E-
2- propenani de, or a pharmaceutically acceptable salt thereof.



The term "antineopl astic antinetabolite"” includes, but is not limted to,

5- Fluorouracil or 5-FU, capecitabine, gentitabine, DNA denethylating
conpoundswoutihn7es05- azacy-ti - di ne and decit abi ne, net heCrapratie/oeavdo
edatrexate, and folic acid antagoni sts such as penetrexed. Capecitabine can

be adm niste-red, e.g., inthe formas it is marketed, e.g. under the
trademar k XELODA. GCentitabine can be admnistered, e.g., in the formas it
is marketed, e.g. under the trademark GEMZAR. The term "platin
compound” as used herein includes, but is not limted to, carboplatin,
cis-platin, cisplatinumand oxaliplatin. Carboplatjn can adm ni st er ed,
e.g., in the f5xamples w&capgermh@éﬁg it arenoy lmqué? ABRSFOIPR HRFIS A ARBOPL AT.

Ocal i pl at iygy, eﬁnﬁ%@{(& o%&%&ﬁg,mﬁo%a, HaBddmiforhd 1iBhdiea, anmha iRiokft ed, e. g.

under the tra ELO TI'N. he term corrpounds argeting/ decr easi ng
a_pr ot ei n bomchogeniy chicirasw, sqamoi 9611 carninand, plndiffetentl%tcd shgll eelbhosphat ase

activity", ﬂnﬁi:r{aelgldfqgerel% gc[de!f\rﬁ Féiﬂ@a@c':lﬁo&momi’\%‘d gbngﬁbzlgoqgrigargﬁg)%n | ncl udes,

but is not rosine Ki'nase I ne and/ or
t hr eoni ne bhﬁicmalszﬁiehdﬂha,bymﬂﬁcﬁn@ bhdndmlﬁht&lsﬂﬁﬁﬁnbmhj ihedoticHome, egophageal a)

conpounds targeti decre sin I nhj b|t| ng the act ty of the
pl at el et - d@wcagm‘ﬂ"‘?‘% ?‘8‘?‘9 3@%‘?{)‘ ‘@ﬁ@l}a‘i& & @ EBhds whi ch

target, deeRAsRa, YluchidHokial gés%o%ﬁ,t h}SbﬁhX s&imd%w%&mﬁw B&Qél&:lmlcﬁ'loﬁﬂ) npounds
which inhibit thé P receptor, e.g. N- phenyl - 2- pyri m di ne- am ne

derivati véumgs,gidemqonmnwnabKammtﬁlsarosw@ﬁbwwad@lmwma lipoma,h) conpounds

targeting,, e&'r%?&%ﬂ%%ﬂ;:ﬁﬁ{ fuﬂnlapicfehw a,Viford én‘é!r&:%’héi{. ko Q\é% ORinfipt 9rowth

factor-receptors oun creasing or
i nhi biti ngndphﬁ)bdaastomag teykarfiiaf bladdenand uret-hi'a dqaaxgowweﬂ chzioon, racapnalr |
(1G-1R), ch as con'gounds whi ch .tar decre r inhibit the activity

of 1GF- |R"e cafeiopmp, af PJWH}?HHSSWP@HE itFAioR, e 0112} GASEOIR i vity of | GF-1

recept or, 1&hiebardifiomh Qhric@RRIHL Inteksiid] QaIEchrtifio M) fib#64MBR&RE, or anti bodies
that target the extracellular domain of IG--1 receptor or its growh

factors;  adenomatqid tusespdaprieme ghegatopaliylar qarsingaa). BOIBREIOGITBA®Ang t he

tivit af B4
i i t or S OFastit WERERCA e oG iaREofa, Eoutic ShoRIL L g the

activity Qd’)std:dsm‘c@mh), mhglpmt)ﬁbttoys bistiorytdnan alsmdfcmmicmyna Ewing's sarfymgonpounds

t 3 ; gglt Ingglyi-' %ﬁ%ﬁ?ﬁhp (reitxclrl]lug‘il ée'll%grcgl?l tltxp\{ a, mgllg%%kt gﬂ%ﬁ%@ﬁ or
tumor chordoma, osteochronfroma (osteocartilaginous exostoses), benign chondroma,
chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell tumors, osteoma,
granuloma, xanthoma, osteitis defornians, meningioma, meningiosarcoma, gliomatosis,
astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealoma],
glioblastoma multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital
tumors, spinal cord neurofibroma, meningioma, glioma, endometrial carcinoma, cervical
carcinoma, pre-tumor cervical dysplasia, ovarian carcinoma, serous cystadenocarcinoma,
mucinous cystadenocarcinoma, granulosa-thecal cell tumors, Sertoli-Leydig cell tumors,
dysgerminoma, malignant teratoma, intraepithelial carcinoma, adenocarcinoma,
melanoma), vaginal clear cell carcinoma, botryoid sarcoma (embryonal
rhabdomyosarcoma), fallopian tube carcinoma, acute and chronic myeloid leukemia,
acute lymphoblastic leukemia, chronic lymphocytic leukemia, myeloproliferative
diseases, multiple myeloma, myelodysplastic syndrome, Hodgkin‘s disease, non-
Hodgkin's lymphoma, malignant lymphoma, malignant melanoma, basal cell carcinoma,

moles, dysplastic nevi, angioma, dermatofibroma, keloids, psoriasis, and neuroblastoma.
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g) conpounds targeting, decreasing or inhibiting the activity of the

Kit/ SCFR receptor tyrosine kinase, i.e Ckit receptor tyrosine kinases -
(part of wbeoRD@Rofam |y), such as conpounds whi ch tar ger/ErPd@onemse or
inhibit the activity of the c-Kit receptor tyrosine kinase famly,

especi ally conmpounds which inhibit the c-Kit receptor, e.g. imtinib;

h) conpounds targeting, decreasing or inhibiting the activity of nenbers of
the c-Abl famly, their gene-fusion products (e.g. BCR-Abl kinase) and

mut ants, such as corn-pounds which target decrease or inhibit the activity

of c-Abl fam | yhpeshpshd@tihé PREdnt dRBRtdHIAPAIsPBOGRAI $n the tratm@nt of
N- phenyl - 2- pyri m di ne-am ne derivative, e.g. imatinib or nilotinib

! 1. g..
( AMN107) ; ofit g5eapes oraeaditionsnsiateddo thedypepatipag s MEmlbs: pepiither  or
dasatinib - i i .ng or
i nhi bit | ngaglt%hlygt%gﬁ?%’?%n;/ relftes o r?br)é"rtgd ik Etéﬁgﬁeé’ﬁ g{%‘[ﬁ%"—’fﬁ%nsg%g‘%@%?ﬁ{c) and Raf
fam |y of xessgrafe{dhoxdokimbmbi ogsess bome mzerosy tefmsplhnt) MisklioSREicodiKtisFAK,
PDKI, PKB/ Akt, and Ras/MAPK_famni | nbers, .gnd/ or,. ers. of. the
cyclin- deﬂ@ﬂ’dféaﬁ‘f'gth]%éseC’F%\'ﬁiﬁlfbg})Stsé'@nﬁ‘zfﬁtémé%a@ggg%ﬁlg‘ﬁ%ng %Sgeé'cst aur ospori ne
deri vat i vegtinbpay ase@iabdiic\deptiroffidy) SikbatotnegalyGatidIomBANY; BtrokX@ugH 8S Of
further conpounds include e.g. UCN-O safingol, BAY.43-9006, Bryostatin 1,
Per i f osi nacute [fors isghemic stradseang alobalcatrbrbisghamish heatyaguressepfi socks 1
LY333531/ 196, i1 L pwoanlt tn 2351 Sedes§d i n WO
00/ 09495; lﬂ@l@i %%ggg&%gﬂ?%ll%d&%?nhl bfig!t,lllg?l)s’ %%AT%E:E%Q( cb?%qj. oS or):
j) conpounssropathggiaimg, decreasing or inhibiting the activity of
protei n-tyrosi ki nasg inhi bi,t.ors. suc S. C i t
decrease or i nﬁ?’ﬁite[rmt ﬁgmgé{fcziha Vi F@r pé’fp Oﬁ?socg}etﬁen}-’rfe é;%@@&%?%ﬁﬁ%ﬁ%ﬁ%?ﬁh ors
i ncl ude i rditeditd, iddSathidtpein( LddaRWE SR oddted withbehicralcoholisn, pitamin n i s
preferably a | ow nol ecul ar ight ( 1500) conpound, .or a pharmaceutically
accept abl éie’éalrﬂecy? HEFRB T ﬁ%@%&%ﬁﬂ‘ygﬁﬁ’é’mﬁ&s GRS t8a the
benzyl i dengn@lion ihélldifg, Hutast 1Mitddhs, isARMARINZRNSITBb ARtV lpRiInOr  bi substrate
qui nol i ne class of conpounds, nore especially any conpound sel ected from
the group consiAstusedhes¢inTie s neyropiss REnLBRsECiad With nugrdkost i n AG 213;

Enant orertonib i HRAC N et dflea QYRARRn Rdopdittiiant | 1 D44 ()
adaphost i phartefli@h pain diviry primyeppt Gigenim hbyrhlggraad hdrpeicaind paghapaitamant vl

ester; NSC 680410,. a hosti n): k) .conpounds targeti.n creasi ng
or | § i bi tFeRY R RGP bopihe Heseaar i GO YieugR YETSTE
receptor toyisiShinsy, kbiReREsn (Hfedy Rissk MRy, ImiHSRputEdIBindaserOR®Y between

het erodi mers) and their nutants, such as conmpounds which target, decrease
or i nhi bi tthe prsiphetial Raryqussysternand B gentrah neryPeYReMact or receptor family are
especially co f ' nt i [ j il RlihedmdfRers of the
EGF receptor {7'5% o} i?l'gdsk(?rtllgi]g{e %‘égtn%gl%@% ng&qg%?ewgécfgﬁsor , b%]%%BZ, _ErbB3 and
Er bB4 or Wieating vird@GHedionEgRhae HAY ebbphiitia(id yirua (B ¥ kuran paallomaolizgg t hose

conpounds, teins or . nm l.onal . anti.bedi es ically and specifically
di scl osed (Fﬁ%y&??%ﬂg’ég?@@ﬁ“gﬁ??‘ﬁdeé%stéeﬁ‘%g’%h’d"%’?%%g{./}'39, or in EP 0 564 409,
WO 99/ 03854, ER@WégRnd2of thePpOsedbimveRion iy also M hsetlin thPréht®8m 0§63, US
5,747,498, WO 98/10767, 97/ 30034, WO 97/49688, WO 97/ 38983 and

especi al | yeSEAOSIGENseHans; a“@%ﬁ@ﬁ@?ﬁf’@ﬂﬂﬁ“ﬁnﬂﬁﬂ%@“ﬁ%ﬁﬁ ms%ﬁ’s%f}@%%

(e. 9. COMAHRAMARH YU dRARHeND 90l IR 38R edsR afld ukennosIElitikML05180) ; e. g.

trastuzumab (Herceptin), cetuxinmab $_Er bitux), lressa, Tarceva, OSI-774,

C1- 1033, EKB-56W imbibgor ¢fithe pregent inventipngnaydly wefupiy cambiped ¥ith E6. 3 or
E7.6.3, an - I - vy di Y2V j.ch are disclosed in
WO 03/ 013533'?&1%%%%0%8[' %@)gglr‘%ocﬁh@g%d;%gﬁ fllrtl\g(?%?gglr%e%rng or inhibiting

t he acti vigharmdcotogeally Mitve cemppards, pagticttarlysn thertyeetamaht olgaincdr. Farr get |

decrease or inhibit the activity of c-.Mt, e cially c nd ich

i nhibit t &P a%%orﬁ?:‘f‘ﬁngl{’f &eﬂesﬁm%‘fe“‘?%’&gﬁfl%ﬁl%%cﬁlk’ov nﬁaﬁﬁg%@“‘f %{g@t ar get
t he ext r acghbitdrdbust REjuBntallyGr Mfaratdly Bi i Bigackihwith one or ok ddeets

anti - angi ogeni ¢ _conmpounds i ncl ude conpounds_havi ng anot her nmechani sm f or

their act islectpd fromychemotherapy @gents, e BYIQHR bibitorsugh g :l8%ane; AKINER t i on e. g.

t hal i dom de (THALOM D) and TNP-470. Conmpounds whi ch target, decrease
or inhibit the activity of a protein or |ipid phosphatase are e.g.,

i nhi bitors of phosphatase |, phosphat ase 2A, or CDC25, e.g. okadaic acid or
a derivative thereof.




Compounds whi ch induce cell differentiation processes are e.g. retinoic
acid, or tocopherol or tocotrienol. The term cycl ooxygenase i nhi bitor
as used REPE@PN/A7pBPudes, but is not limted to, e.g. CoRCZ/EPANOIHH06? s,

5-al kyl substituted 2-aryl am nophenyl acetic acid and derivatives, such as
cel ecoxi b (CELEBREX), rofecoxib (VIOXX), etoricoxib, valdecoxib or a 5-

al kyl - 2-aryl am nophenyl acetic acid, e.g.

5-met hyl -2-(2'-chloro-6'-fluoroanilino)phenyl acetic acid, |umracoxib.

The term "bi sphosphonat es" as used herein includes, but is not limted to,

etridonic, udronic,. pam droni.c, ale dronlc i bandr oni c,

ri sedroni élkél?c‘fP Pt E(’.ﬁeb Eet%lﬁfi? incrigying, (‘Jt?hfaé“%‘”ﬂwr e e “%ﬂ)‘fﬁ“?ﬁ &%red, e.g.,
in the foMeAgnticande? a %@%}H@%eﬁsplatﬁ} 8- flueRARdcilt - ﬂaoedgmrh@bDRG\lEL

"Cl odronic acid" can adm ni stered, e. g., inthe formas' it is marketed,

e. g. undemytimdipgdignedFi), Botapider gemicitgkiponi ¢ aci d” can be admi ni st er ed,
e.g., inthe fgg{fﬂ &?nﬁx%atfoﬁs ﬁ% ﬁ’caglt aé@ﬁﬁé%shﬂ% utdn%%gﬂﬁﬁét@KEL' D.

"Pani dr oni ¢ aci can I's marketed,
e.g. underactivity, h'rthetamnr k AREDI A "AI endr oni ¢ acid" can be adm ni stered,

e.g., inthe f mas i ted ademar k FOSAMAX.
"| bandr oni ¢ ac %8*'38!?{65? I"B’re@bo“'g%glso %“%eﬁzo ?%PW&%‘M i s market ed,
e.g. Undercohbﬁiaﬁérﬁdﬁﬁﬁm'ér BeNEIANATve coRipdaAdsO Hueh agtipibliferfivdeonisbiiniy St er ed,
e.g., inthe formas it is nmarketed, e.g. under the trademark ACTONEL.

" ZoI edr onilkchyde; but apapot hiaitgd 9 W@@@F%@hlb@"@a antigsiregeny; donpisganerase { s mar ket ed,
under; ﬁ\(ﬁﬂ rel ates

to corrpoun%maﬁ ﬁﬁﬁ’{%{ Easg t eélrtr(w)arrsn'rrg foe{{rll_ﬁl?%%%ié’?c% rapanyemt[“ngCR) and

whi ch possespouns] hstohd deacetylaseankibitors, sugh sulcBH89; sompounds svhidRapdweane) |,

everol i mus CCl - 779, and ABTS5 Jhe. term: ar anase

i nhi bi tor™® @gﬁffgeé@aﬂ%i%‘?ﬁes?egf%ﬁc? fc%geggsr%gﬁh%rsmp@hnﬁbp&gt Tg) rease or

i nhi bit hegabitdts, Sut AtReA DS attaicbplastic Bt metibolites) platinedmpbutidsi s not |imited

to, PI-88. The term "bi ol ogi cal res onse modi fi er" as used herein
refers to CaMPOWHSE GHEFBSEICCIERNnG § FPsHyor é"‘gkm???ta@PY‘@f@ﬂ her anti-the term

1L i DI t Oranib o RS ARSARER L SmbARNO LRt tarctDdeckiaBoen nffofi@e achlifbfies, as used

herein refers to conpound ich target, decrease or inhibit the oncogenic
activity ofotgasr bplgl phaspha@mgymadpr@ngg@mas,eannfﬂndmcm methigning - 744832,

DRBCoS T OlanlFlkaidest BAIFAL Bhopespponaiel WHolb BF b 8LATRERRGS] T b Lor as

used herein'r 0 conpounds crease or inhibit the
activity ahnp:eh&rmivaamb(ﬁmﬂmpmdﬁasmhﬂﬁhtdrarigﬁbitordetkmeogumdmtiﬁ)imﬁ; t he

activity of tel onerase are. especi oun ich inhibit the

t el omer asdeIPRERH @L%‘tgmgprofeéfwgg’;ftgﬁ co poun&ﬂ?m@l Frir3HRER: Yni ne

am nopept 'Héﬁ&‘éﬁ»ld Qh%{aﬁmesi%oﬁ% db%ﬁh@argaf 8dcPeakOoGANBR Wiy 6 tar get,
decrease or i nhi acti vi hi oni ne_am nopepti dase. ‘Conpounds

whi ch tar g3, su@wéﬁ%@l& Hppiigii li’ltftrﬁéucé@ﬁﬂ?ﬁ@ﬁ&?" albtiamisaigsidazigmyeibept | dase
are €.g. W%@ﬁ, PloMAG r(iﬂ@iﬂe\ﬁ%la{rﬁ%&ﬂ;lammo-l7-demeth0xy-geldana—mycm,

NSC707545), IPI-504, CNF1010, CNF2024, CNF1010 from Conforma Therapeutics and
AUY922; temozolomide (TEMODAL); kinesin spindle protein inhibitors, such as
SB715992 or SB743921 from GlaxoSmithKline, or pentamidine/chlorpromazine from
CombinatoRx; PI3K inhibitors, such as BEZ235; RAF inhibitors, such as RAF265; EDG
binders, antileukemia compounds, ribonucleotide reductase inhibitors, S-
adenosylmethionine decarboxylase inhibitors, antiproliferative anti-bodies or other
chemotherapeutic compounds. Further, alternatively or in addition they may be used in
combination with other tumor treatment approaches, including surgery, ionizing
radiation, photodynamic therapy, implants, e.g. with corticosteroids, hormones, or they

may be used as radiosensitizers. Also, in anti-inflammatory and/or antiproliferative
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The term "proteasonme inhibitor" as used herein refers to conpounds which
target, decrease or inhibit the activity of the proteasone. Conpounds which
target, dworensgomn i nhibit the activity of the proteasece/mPaabod®e. g.
Bortezom d (Vel cade) and M.N 341. The term "matri x netal | oprotei nase
inhibitor" or ("MW" inhibitor) as used herein includes, but is not limted
to, collagen peptidom netic and nonpeptidomnetic inhibitors, tetracycline
derivatives, e.g. hydroxanate peptidom netic inhibitor batimstat and its
oral Iy bioavail abl e anal ogue mari mastat (BB-2516), prinonmastat (AG3340),

met ast at (NGRS 5B bhafYENRT F35hilaBMhick2 RBE & indiAAL GonlViBAR Ao AAJ996.
The term "conpounds used in the treatnent of hematol ogi c malignancies" as
used her eipessible wilastihigiamiregirgmiubpanges dyonchodiftaoryideees: WEOHP A6 ki nase
inhibitors g.4.. I i ng, decreasing or inhibiting the activity
of FMs-1i Iggaggl}l%tgﬁﬁ%%ﬁ}%gigté&fag@eslpt ors (FIt-3R); interferon,

1- b- D- ar abi nof hansyl‘aitnetdisa énhf o ) usadbe rbingelhfeatn a amtboAhdwihithi bi t ors e. g.
conpounds .whjch target, decrease qr inhihit apl.astic | homa ki nase.
Compounds HPEIE S Bert phdEase. G commBrt of BECUBRHG PSR ERRDY
tyrosine kid@afoeq6 8RRtk and &]tlfadﬁﬁ)res@é@iv@lzpﬁ%@érthﬁQdﬁ%leﬂﬁ@motﬂﬁhﬁte&itms or
anti bodi es which inhibit nmenbers of the Flt-3R receptor kinase famly, e.g.
PKCA12, Tiferaids, epneaigly alanierstang, exempsiene o iforancgians gk [nRart-isylen 9a8- and

M_N518. cad . EalcT o] he | s, but is
not lim tégr?lgf’g%gnggghlgﬁ E%%é@megwg@éﬁlp é‘g‘é ng&%}m?[hﬁ?lg?’ttﬁﬁg&ﬂﬁe intrinsic
ATPase acttesrolagtoref kei3R8z0le egreadiendrorale gaiastnyoleded lawzolngE xsmestang bi ti ng

the HSP90 client protejns via the ubjiquitj rot eoso t hway. Conpounds
targeti ng,caﬁh‘&? 'élfsﬁe e F-8p: ARG TRTThEY 't ﬁénalrlﬁ'{%?(ﬁﬁ'& %gd,s&ﬁ'g%st%%%né fvity of HSP90
are especi ‘?{%bgég%m%ﬂﬁi@aaypbﬁlﬁ mniﬁirsteid;lt ia.@.odi tﬁs fortni alagt is mhrﬂmtddt(:?s; Aﬁ'(l’;ase
activity o e.g., -a am no, 17- denef hoxygel danamyci.n 4 , a
gel qa_narrydﬁ“F]e"dEﬁr Wa,dma{)fe,LE]HifﬁB@f*{;é:@éraﬁ@ﬁmW% 'aféEngﬁﬁpHUn%B&maaﬁdt _
radici col marketed:ré]?. dn&lePtheaRtibMER! AFEMIAL I AHBsRDbIRAA be admAsstdised gher ei n
includes, but is not limted to, trastuzunmab (Herce&ptl n),

Tr ast uzumabtENbme abit isurarkeied gcd. roden dhs tademerki ARIMIDEXHlickarrle Fn kecan) |

PR064553 (anti.- 0. a sz% Apt.i. .+ BY. i i i oy i ntact
nonocl onala%g'ﬁ 'ft%)g’ie)é%?ﬂg% yC 3%1“1 %ﬁ#ﬁ?’dﬁ'%g&h%ﬁéﬁ?ﬁgﬁ& I'c anti bodi es
fornmed fr ciBMARI easino 2litethiatde cantbe hdslinkgerediredz. anthebfodh esitismgiretad.s so | ong

as they exhibit the desire j jcal activit . . For t.he treatnent
of acute r‘Fy%I“BﬁEed tll’eetfﬂ%EWPﬂ“ g&m&%ﬂ)n&iﬂﬂg@m&" ‘%/f(f}i’er'r'ﬂ?’%{ﬁlf’f)co@%s'ﬁ%aused in
conmbi nat i Qe b likkr Seaticiaded: WRIVK & induré MR BRANEBItoras patitdhdyudeful €srrhd nat i on
with therapies used for the treatnent of AML. In particular, conpounds of
formul a ( Ieabnght pEhosaaNhieeBprapsitive BumaAss. St erstiuMers-e. g. , far nesyl
transferase inkibitors ai 0) hienidhasat LesOf AM,
such as Daunortr}lng%rﬁl, %ggl?lgé Ci %Shfs,%? g{%g%(\e}%l-%%eégl%ﬂfogosi o}f‘eC _Magglilaer?t rone,

| dar ubi ci rthe Gafiettayflesttaganmat dimdesPag@ireceptor level. THe terr includes, bltdsiRedni ¢
conmpounds”.. i.ncl udes, .for. ex e, ALa-C . a .m dj n I ich is the
57 phae nyHPERS s SiRL Srat:ad DubYGhTh-RRRIR, demotB (5

i ncl uded iwnbhedpibistared, 21pali0 theFdrnyio andrkited e. 6 undet deptadpmaikne (6- MP) and
f | udar abi ne_phosphate, . omat Qstatin receptor antagonjsts as used
herein ref%@gvﬁgp@%r‘?ﬁ&]ﬁ'@ems@gﬁ@a eg‘@P,betap’é]&'gﬁfFfii%i 'Bi%fe {"HB a3 Bt ost ati n
receptor SHGReaS e9F L idedfde MY ISONRAO HiPRSH AR o4 Bietbrmulated as didfTBEedcel |
damagi ng approaches refer to approaches such as ionizing radiation. The
term "i oniiniUSd.6243 14tdrdirean be pdmmistered ebdty thedpam Reit & arketed. el ¥AAETi oni zi ng
radi ati on Kt h . olpecToly e : as X-rays and
gama raystk'ggéde%%ﬁ?f%?g@[) 2%55%@512?%{% and‘%%éen'(tagﬁgglﬁp é%ﬁ%g) | oni zi ng

radi at i on dhempthompela agent whith inah ahti-asttogein fsquarticabirlytusefnl fohthedpgtnent] | s
known in the art. See Hel lLman, Principles of Radiation Therapy, Cancer, in
Pri nci pl e<LT&MEPE8P SEPREPHTIVBILTP S e b%eaﬁ WHOR al ., Eds., 4th Edition, Vol.

1, pp. 248- 275 1984 “anti-androgen” as used herein relates to any substance which is capable

of in-hibiting the biological effects of androgenic hormones and includes, but is not
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The term "EDG bi nders" as used herein refers a class of immunosuppressants
t hat nodul ates | ynphocyte recircul ation, such as FTY720. The term

"ri bonuclwothd@in@duct ase i nhibitors" refers to pyri m dipgg/EpPro10wEI0ne

nucl eosi de anal ogs including, but not Iimted to, fludarabine and/or

cytosi ne arabinoside (ara-C), 6-thioguanine, 5-fluorouracil, cladribine,

6- mer captopurine (especially in conbination with ara-C agai nst ALL) and/or
pentostatin. Ri bonucl eotide reductase inhibitors are especially hydroxyurea
or 2-hydroxy-1Hi soi ndol e-1, 3-di one derivatives, such as PL-1, PL-2, PL-3,
PL-4, PL-5, PL-6, PL-7 or PL-8 nentioned in Nandy et al., Acta Oncol ogi ca,
Vol . 33, himitedto, ppaluaﬁﬁdQKJAQQlQBX) .which can bgfermulated, eg. aﬁ@ﬁd@pﬂ metRi oni ne
decar boxyl&gg {}?hl bitors" as used herein includes, but is not limted to

t he corrpoﬁ sclosed in US 5, 461, 076. Al so included are in

particul ar thoshe ﬁﬂﬁﬁgﬁﬁd&ehﬁﬁg&ﬁt Ngs Bed hersidhaidds, nts odimed of VEGH
di scl osed in WD 98/ 35958, q 1- (4-chl oroani |i P )-@4-
pyri dyl mefbaielix, Beseralig and gossrelip aﬁﬁaﬁerrg@é%rﬂ"& 5 displosed iod?$i41100.274 #nd G3B, e of |

e.g. the sueahRRi&ed ., ﬂth\é\%ﬁ%s%ﬁ%arké@& QY. A2 the tHMRATAIORDERD
98/ 11223, V\D 00/ 27819 and EP 0 769 947; those as described by Prewett et

al , CanceAbmestix cambefosgulaysg,egz@gtsglzs_e@ ipn15o8$43.%%an et al., Proc Natl Acad
Sci US A, Vol 4 VoI

58, pp. 3209-3>%% é('ﬁpg’g?‘% et %}g@e%}%@@q%&?ﬂr%@g blﬁ?ﬁgﬁeﬁm . No.
1, pp. ldtopdtecdif) @Bndtedan, Yiib@ein3ddniothedn Wil Bldnblhip0é, 9%0@%]Smﬂiehi,n descrl bed
byOReiII t al., 1|, Vol. 79, . 315- 4. E T,

dbscri bedaifyemsiomajeeslsr sympioggein cERyesic B (o) 5 ephinguit 25 gy )09/

ant hrani | I1¢8(ﬂgl iR Ae&an belad MilsterdDRAY 40 thaWod Bs it RWeSk&ed, RaY arder uiRb; or
anti VEG- anti bodi es or anti-VEGF receptor antibodies, e.g. rhuMAb and

RHUFab, VE@BWK &P BOZAR Vhenstrsan c3 be-adminikiersd; @ g5 in  the form ﬁsh‘HP bi tors,
VEGFR-2 | Gl x: goﬂ%ertﬁg%% I YA 0) and Bevaci zumab (Avastin).
se

Phot odynam ¢ 9 py as u erein refers to therapy which uses certain
chem cal s knowihagrplteiposemerasd i intgbiwoipoused berem incladss, but ipnatliented tmncer s.

Exanpl es of phot odynam c, t hera des eat h conpounds, such as
e.g. VISU 'g’ﬁ'ﬁy e Yuchps %ﬁ’?‘ﬁ?‘r‘f %nglug'ﬂﬁéfpfﬁssof%‘tf?oémﬁ iPl&l ‘% as used herein
refers toCHEIPOXY))dsunoRibidin, telﬁﬁﬁll,ﬁcmrldhﬁbicm dndafegiop@adiethSanthdglineies €. 9. ,

anecortave, trianci noI one, hydrocorti sone 11-- epi hydr ocot i sql ,

cor t exol oftitoxantrons and lospyanjeds, andthe podephillaterdnes eiapasid ?J%%%?‘BBW‘? cost er one,
Lestoster @&gzo d@g %Wdﬁﬂﬁ%s@% GRARABEN as it is mhrKBeAL S uRGGHiR Bidemhark

corticoste efers to compolinds, such as e.g. fluocinolone,
dexanet hagd®POPHOS. Te@ipside Mmlatp@dw g isthedoumasit is muketdd e-hut are not

limted to ounds bi ol ogi cal
Fesponse. (BUHRDFRmS PSRRI oo fRIRERES e A BMALE Bt biine 7 0

ol i gonucl @@mabeislsmmrkﬂtuge@u&i@oﬂwdﬁddﬁﬁkMWSENmnmmm. or

m scel | aneous conpound unkno chani sm of

or corpound th ot.her or
action. Epirubicipggn 9 p ({;r’p ﬁ%grp\?é s sgsiRds -8 11fed by code

nos., Qenghicmak FWI&Q@RO@T@E\J ”EYmJBﬁ:lﬁ &Rk ARPRIERE, ALt Ble fof Ad 01y of the
standard conpendi um "The Merck |ndex" or from databases, e.g. Patents

| nt er nat | eraket¢ds eg. undvEthasHiemak A RO nMitoxantrone can be adminisiered, ¢.g.
in the form as it is marketed, e.g. under the trademark NOVANTRON.

The term “microtubule active compound” relates to microtubule stabilizing,
microtubule desfabilizing compounds and microtublin polymerization inhibitors
including, but not limited to taxanes, ¢.g. paclitaxel and docetaxel, vinca alkaloids, e.g.,
vinblastine, especially vinblastine sulfate, vincristine especially vincristine sulfate, and
vinorelbine, discodermolides, cochicine and epothilones and derivatives thereof, e.g.
epothilone B or D or derivatives thercof. Paclitaxel may be administered e.g. in the form

as it is marketed, e.g. TAXOL. Docetaxel can be administered, €.g., in the form as it is
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None of the quotations of references made within the present disclosure is
to be understood as an adm ssion that the references cited are prior art

t hat woulwoOnrreya7dasel y affect the patentability of the pPETERPRONAYIAL I On
The conpounds of the present invention may al so be adm nistered

si mul t aneously, separately or sequentially in conbination with one or nore
ot her suitable active agents selected fromthe follow ng classes of agents:
Anti 1L-1 agents, e.g: Anakinra; anti cytokine and anti-cytokine receptor
agents, e.g. anti IL-6 R Ab, anti IL-15 Ab, anti 1L-17 Ab, anti 1L-12 Ab;
B-cel | anGnatréi&d, tegnmiélrﬁ{eltﬁge.ﬂ&u%x@rmanblmsmm Gbé- 19,

di sease-nodi fyi ng anti-rheunmati c agents r net hot r exat e,

| ef | unar niad@inigered. st inzheform goit ds warketsd, q&whéquth%ﬁmﬂgeﬁ@rk YWORIASEMN or oqui ne
and chl or ggyi t rf{ic

anti-infi arrrra?g}mgté%( MPBS‘?& a&llg%fépe?l’% x@g@%ggﬂg}sﬁﬁ@ nﬁ%l%ﬁe? ggetlméj(e:rt ive
COX- 2 i nhithd trasiesarkaléyeRMS S TEN. dﬂ“lscmcdnioadmam Igroebtanmd c)g aguhisiesed @l IUS e g

chenoki ne _r or ant i st dul ators of a

Ut b tor <GB A o5 Esoifong sBaRiTraelh AR siRER D on or

combi nat i @g/10021 hes IRENL WOYENEIIIN WRADZDE349) Wi bY/48653a960 08/224mut  1- 1000
nmg of active r edi ent(s) for a subj ect of about 50-70 kg, or about 1-500

ng or abo@ﬂdﬂggg’ﬂ@”oﬁs%@llvpﬁfm%Emthléfb‘lﬁtﬁ aml/®3-B.00 ny, or about 1-50
ng of active i SRS b QISE=T) or al

adm ni strati onﬁgé ?eq‘;ne‘gfrlw(?éaltc}lc}%t 0.1 ta oasa%gm]@[@inqngﬂésybﬂ \/vevg?m%?go wll be
under st oodydyphdsdw@é ifokfatlidel, metphelaapt nltrhmurftal(BCﬂ\Héma@bmel)cal ly effective

dosage of 0 t he, phar. tica Slt or the conb natl ons
Cher oot o (R sHTpEARLRRERAL B m HE BRIl R Marled 55, FBT AT ' age
and i ndi Vitehidéthark @WK OSTIN. 1foefathideqsat & adhintbitGed eqy. ,dh tltehemses/msi ty ther eof
being treated. A physician, clinician_or veterinarian of ordinary skill can
readi |y détasksisheg W@d%fth%ﬁﬁqe%‘q‘a'ﬂgb%@ﬂ each of the active ingredients

necessary to pﬁ%X?é?ﬁa“hisfo%@tde&%qﬂldglz‘tlmﬂltow%rpHQ&r@ﬁlﬁnb‘%rst’ Rgateld por der or
di sease. The above-cited dosage properties are denonstrable in vitro

and in vi vompewtds WM@IQ&M&M@@Y‘MMW@IC@OQSGSS atipeoliferative.  dogs,
monkeys or cﬂ\ﬁﬁJ FhE TR RE0Sm (Hgﬁsgéfh%ﬁ 1%%8@?3?& 'L?ﬂ%sbm%{c QLd in \P@ conpounds

of the present invention ca [T e roirn the ormo sol uti ons,

edg , aqu@@mﬁbbﬂﬁeﬂﬂﬁﬁl\l -lyidoyR3 {/4 [{Cﬁ Bydrératiail B(1dl-indpl- Mf)eﬁhlvl@* ally, ut
The- dosagarimpive iyl PR T2 sriisrintidh Mwaxior 3 aram TR o

concent r aty syl é\ntnb?fr@ qphee@i]lm Ehiopehdnyife aﬁmpmtmadaumawp abd tab&nge
depending on the route adm ni stration, between about 1-500 nmg/ kg, or

bet ween aﬁéltﬁthqmclfbesl’ﬁﬂﬁ%gthe lactate gajf. dbﬁiéhﬁ]esp%lft”bféi"d%éﬁﬂ%?&ml@“éqef ective
anount of e a patient
M heed of SEPSARRIE ShIAPYED P8 TR 2 AL LPRI2SN IS LR b® B Por '
conpound ebmpendp disslestd in Aifehmd3 4065 eﬁmrtscway, thydmuﬁt-ﬂd{[%(hénﬂthm’;ddrhnd of

h ' ' h he bi ol I
of - subj At TP bR o ey - 2R R o R o 270"

protei n aetéeptable sathedsdl | orate synptons, allevi at e conditions, slow or
essi on, or. preve | n_yet anot her

del ay di sease e
enbodi nent , %@F%ﬁﬁ ‘epiincoplastic W@“@E‘ﬁ?ﬁ‘é‘? l“ﬁlugesrrﬁ%‘ém‘i limitrdd9i Yed whi ch

conpri ses mﬂmm&t&rs Pg, éa eataﬁﬁm@lnch@blﬂ@@ﬂ\wfde@%;naﬁﬁg@anﬂmhd@@u&lf fective
armunt of a conpound of e present invention. used herein, the

t er m " subjas étazagyeli-ding an@dmta ing rradthotexpic aaf Péatneh@e,mri delic dcid atagamstel . A
subj ect al f g YRS el e or
femal e), csg%lse{s% ﬁ1 il é%mﬁg%oréggsbegg&mg?zegggg ““t})] its, rltalt s, mce, fish,
bi rds and nidurketéd, ke uﬂder drentademarkmtﬁbmnmmemcuwﬁ& canilsg &Eloiimsteredae ps intht €.
Pref erably, the.subjec used herein, the term

"i nhi bi t "% R "bli"?'#(%n& egrung?r%qﬁﬁimankGEMgAgrs to the reduction or
suppressi on of Tae girmeplatiardnpowr” asymithemn mcludess botdenot lomitedlits,ease, or a

i gnifican I. in | i | I i vi r
;S)r gc ess. ca E:lrbg;e)l%nr? ac?s?platm E:g;e)laplgt?rg amcg| oxa?i%)}atln E%rboplagn lcj:'c).nobeogfmcn%ste1(31&:Ct ty o
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As used herein, the term™"treat”, "treating" or "treatnent"” of any disease

or disorder, refers (i) to aneliorating the disease or disorder (i.e

sl owi ng owoaoui1asbezng or reduci ng the devel opnment of thepdirg®asi@esoont | east
one of the clinical synptons thereof); (ii) to alleviating or aneliorating

at | east one physical paraneter including those which may not be

di scernible by the patient; or (iii) to preventing or delaying the onset or
developnent or progression of the disease or disorder. In general, the term
"treating"” or "treatment"” describes the managenent and care of a patient

for the purpose of conbating the disease, condition, or disorder and
i ncl udes tige llat!mfmasrlamtnmkmd agcunqmthmrademarﬂféJA%B@BbﬁtT Pragliphation t o

prevent the t. of th(%%sxlr%t ({I’ﬁ‘na%rlt cdagl Olﬂ‘?dbrﬁlleltr%géﬂ? l(ng t he

synpt ons i corrB.I"mé' nm na i sease ion or
di sorder. ELOXATINS used herein, a subj ect |s “in need of' a treatnent if
such subj ect vvo | d benefi nmedi cal quality of life

t hi oI ogi c I
from such treat W’Fm( fb?rél?‘é\“g %ﬁ ﬁ%ﬁ%ﬁ%)ﬂgapmtem (}/&ﬁ'&%‘t’asﬁgﬁé"d df 2 he

i nventi 0”“b1%tef’i’n o 1%&&&059%'@@@”%&%&9% -AgidAicRorpeatdst Ry@seli on and
at |east ohe other therapeutic agent (or pharnmaceutical agent) as a

combi ned pereimaneludesnbut og ﬂcglllmﬂeﬂémé’m}%m tyepae kinascandiopspimsandlpr use in
t herapy t opbi nati on therapies of the
(t)hr i COWDOWI%?‘}@ g)ld kmasel 1]3#&'5%?

i nvention, resent Invention and the other therapeutic
agent may be rmhutﬁlapdumﬂedrmdg oiemfaasringlb:ahblbltimg thehaetisayref the phiteldter ent

manuf act urer.s ver C d of the resen vent| on and the

ot hor -t hedSuh v PaR RS (TR - S5 FORB e M SUAREL ESRERREE i nto a
conbi nat i mlﬁlhﬂ.ea&wlty(dfrmmesﬁeelan? kedpsunat whirh 1ﬂﬁﬁibth@&ﬂ)(§mreﬁé1ﬁ&§lc'[ to
physi ci ans (eNg in the case of a kit conprising the conpound of the

i nvent i onegnd N@“ﬁlﬁréﬁlm}ﬁ’&%@!}? F’%“‘ﬁ’@é%tC)g imatinyb, ST 10hSUANGEjapd S B-

t hensel veg{.or under the guidance of the physician) shortly before

adm nistrati’on; (iii) in the patient thenselves, e.g. during sequenti al

adni ni st rat i onbpfomheunds tapgriing, detrensing prinbibitingrthaantivith ef e iorobldser apeut i ¢
agent . rd|n i nvention provides the use of a conpound of

t he preselgfo‘?’tﬁg%c TS }%(%tl ng a di sease or condition by inhibiting the
MAP ki nase pat Byvaympyvnas eirgetihh alcordiingorinhibitihgphegtivied of e imdin-tkst rat i on

wi th anot her therapeutic agent. The inventi | so proyvides for he use of
anot her trsgr\@bémrde%ea@ﬁ! a )ejugh ﬁﬁ@w&w@ﬁﬁtﬂ\r talgrreaser dphibit as a

conbi nat i Qg Mlvﬁ’jf SORTHIR) @sl,___[fétzlafl? eora &ﬁ,a@whicn\fﬁﬁm 2 KMabdadiRy OF It
t her apeutl C agen S of the resent | nventl on are

i |lustrat é@bebgbr,tSh@l dscthq’sowpmgomdamﬂcl@sed th‘I)é}ZfQ?ZE%’ anddibedissthat taeggever |
that t he graﬁ]ré;ar o alk%‘?’ld}ﬁ\f?%t bt%?oraﬁ a%rg\% ﬂa% H?st ed to the specific

details o ese vari at I ons eteof will be known, or
apparent i n i ghtcomf)oﬁdale tirging)dectbiasing osinhibjtifgdhomgivity obthd iThiaregepstat | 1 i n

E:(r)"rar 2;;0nd¥rﬁwp?rg§ﬂq£:}e Ib?l I Omﬁl}f?%?ﬁ%bjw ations used herein bel ow have the

e) compounds targeting, decreasing or 1nh1b1tmg the activity of the Axl receptor

tyrosine kinase family;
f) compounds targeting, decreasing or inhibiting the activity of the Ret receptor

tyrosine kinase;
g) compounds targeting, decreasing or inhibiting the activity of the Kit/SCFR

receptor tyrosine kinase, i.e C-kit receptor tyrosine kinases - (part of the PDGFR family),

such as compounds which target, decrease or inhibit the activity of the c-Kit receptor

tyrosine kinase family, especially compounds which inhibit the ¢c-Kit receptor, e.g.

imatinib;
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DVAP: 4- Di net hyl am nopyri dine, WD 2011/ 070030PCT/ EP2010/ 069099

DCM Di chl or onet hane THF: Tet r ahydr of uran, DM Di net hyl f or mam de,
LHVDS: | i tWoum 17630 r i met hyl si | yDam de, CD1: 1, 1- Car bony| @#CITfEPAAI2O6WI9
PTSA: p-tol uene sulfonic acid, RT:roomtenperature; TLC. thin |ayer
chr omat ogr aphy,

h) compounds targeting, decreasing or inhibiting the activity of members of the
c-Abl family, their gene-fusion products (e.g. BCR-AbI kinase) and mutants, such as
com-pounds which target decrease or inhibit the activity of ¢-Abl family members and
their gene fusion products, e.g. a N-phenyl-2-pyrimidine-amine derivative, e.g. imatinib
or nilotinib (AMN107); PD180970; AG957; NSC 680410; PD173955 from ParkeDavis;
or dasatinib (BMS-354825)

i) compounds targeting, decreasing or inhibiting the activity of members of the
protein kinase C (PKC) and Raf family of serine/threonine kinases, members of the
MEK, SRC, JAK, FAK, PDK1, PKB/Akt, and Ras/MAPK family members, and/or
members of the cyclin-dependent kinase family (CDK) and are especially those
staurosporine derivatives disclosed in US 5,093,330, e.g. midostaurin; examples of
further compounds include e.g. UCN-01, safingol, BAY 43-9006, Bryostatin 1,
Perifosine; llmofosine; RO 318220 and RO 320432; GO 6976; Isis 3521;
1.Y333531/L.Y379196; isochinoline compounds such as those disclosed in WO 00/09495;
FTlIs; BEZ235 (a P13K inhibitor) or AT7519 (CDK inhibitor);

j) compounds targeting, decreasing or inhibiting the activity of protein-tyrosine
kinase inhibitors, such as compounds which target, decrease or inhibit the activity of
protein-tyrosine kinase inhibitors include imatinib mesylate (GLEEVEC) or tyrphostin.

A tyrphostin is preferably a low molecular weight (mw<1500) compound, or a
pharmaceutically acceptable salt thereof, especially a compound selected from the
benzylidenemalonitrile class or the S-arylbenzenemalonirile or bisubstrate quinoline class
of compounds, more especially any compound selected from the group consisting of
Tyrphostin A23/RG-50810; AG 99; Tyrphostin AG 213; Tyrphostin AG 1748;
Tyrphostin AG 490; Tyrphostin B44; Tyrphostin B44 (+) enantiomer; Tyrphostin AG
555; AG 494; Tyrphostin AG 556, AG957 and adaphostin (4-{[(2,5-
dihydroxyphenyl)methyl]Jamino}-benzoic acid adamantyl ester; NSC 680410,
adaphostin);

k) compounds targeting, decreasing or inhibiting the activity of the epidermal
growth factor family of receptor tyrosine kinases (EGFR, ErbB2, ErbB3, ErbB4 as homo-
or heterodimers) and their mutants, such as compounds which target, decrease or inhibit

the activity of the epidermal growth factor receptor family are especially compounds,
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NMR nucl ear magnetic resonance, LC-MS:liquid chromatography- nass
spectronetry, HPLC: high pressure liquid chromatography or high performance
i quid chwomeiiago@phy. Preparation of Key | nternedi at es pErgpasdiob@ao of

| nt ernedat e (2-Fl uoro-4-iodo-phenyl)-(2,3.5-trifluoro-6-nitro-phenyl)-
amne (I-1a): (1- la) 1. OM LHVDS i n hexane (153ni, 153nD1) was
added drop wise to a solution of 2-fluoro-4-iodoaniline (30.0g, 128npl) in
dry THF (600nL) at -78C over a period of 30 minutes and the resulting

m xture was stirred at -78C for 30 mnutes. This was foll owed by the
addition of 2,3,4,6-tetrafl uoronitrobenzene (25g, 128nol) in dry THF
(150nL) anmtea'nsi eranfibpdirssvhidninhibitevernbars of the EGHaecepton bupsiag kipass mily,

L o .
and the c Qﬂ‘d:dﬂ phricdiler t\ha& dompbiridspprettidset weancloadl enti fdded gejermallly atdy| acet ate
(300m) T ents BNl R apaR e I Db N3 b B BB, 1
an P?/ glr ous I\)\g@;%&f@&sﬁﬂ @P@@Q@mt £PbSE6296,afH ®787 BBYEPT §3h@ssIus 8,787 298ICt .
WO 98/10767, WO 97/30034, WO 97/49688, WO 97/38983 and, especially, WO
96/30347 (e.g. compound known as CP 358774), WO 96/33980 (e.g. compound ZD
1839) and WO 95/03283 (e.g. compound ZM105180); e.g. trastuzumab (Herceptin),
cetuximab (Erbitux), Iressa, Tarceva, OSI-774, C1-1033, EKB-569, GW-2016, E1.1,
E2.4,E2.5, E6.2, E6.4, E2.11, E6.3 or E7.6.3, and 7TH-pyrrolo-[2,3-d]pyrimidine
derivatives which are disclosed in WO 03/013541; and
1) compounds targeting, decreasing or inhibiting the activity of the c-Met receptor,
such as compounds which target, decrease or inhibit the activity of c-Met, especially
compounds which inhibit the kinase activity of c-Met receptor, or antibodies that target
the extracellular domain of c-Met or bind to HGF.
Further anti-angiogenic compounds include compounds having another
mechanism for their activity, e.g. unrelated to protein or lipid kinase inhibition e.g.
thalidomide (THALOMID) and TNP-470.
Compounds which target, decrease or inhibit the activity of a protein or lipid
phosphatase are e.g., inhibitors of phosphatase 1, phosphatase 2A, or CDC25, e.g.
okadaic acid or a derivative thereof.
Compounds which induce cell differentiation processes are e.g. retinoic acid, or
tocopherol or tocotrienol.
The term cyclooxygenase inhibitor as used herein includes, but is not limited to,
e.g. Cox-2 inhibitors, 5-alkyl substituted 2-arylaminophenylacetic acid and derivatives,
such as celecoxib (CELEBREX), rofecoxib (VIOXX), etoricoxib, valdecoxib or a 5-
alkyl-2-arylaminophenylacetic acid, e.g. 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenyl
acetic acid, lumiracoxib.
The term “bisphosphonates™ as used herein includes, but is not limited to,
etridonic, clodronic, tiludronic, pamidronic, alendronic, ibandronic, risedronic and

zoledronic acid. “Ftridonic acid” can be administered, e.g., in the form as it is marketed,
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by col um chromat ography on silica gel (0-5%ethyl acetate in hexane)
af forded 31g of the product (58.8%yield). LCMs: 95.5% mz = 410.9 (M 1).

Pr epar at i W6 20f1/670a3er nedi at e PCT/EP2010/069099
(4- Brono- 2-f 1uor o- phenvl)- (2, 3,54rifluoro-6-nitro-phenvl)- amne (I-2a):
(I-2a) Internediate |-2a was prepared from

2,3,4,6-tetrafl uoronitrobenzene (25g, 128npl) and 2-fl uoro-4-bronpaniline
(24.36g, 128npl) using procedures anal ogous to those described above for
the preparation of Internediate (1-1a) to afford 25g of the product (64%

yi el d). HNVEhder iMER2E0arkINDORGTBL. &iBdRic(Rid”thl be dnfi@islr&De eMin k) , 7. 56
(dd. 111), 7.29 (d, IH, 7M4 (t, 11-1). LCVS. 99WMR % mlz = 3 6.9 (M2).
Pr epar at i dernoés it istrearkeseld, gtgeunder the trademark BONEFOS. “Tiludronic acid” can be

(2,3-Difluqgre).-5-nmet hoxy:-6:nitro- Ly-(2- = A ?g@b ) -am ne
(I-3a): aam('?@t%rﬁ?’ e‘£ ’ m){heAfoﬁnn% ur“!glg%%&seé’dﬁ(' %rlﬁmrjr%? {%egt§2#{§¥eng . 0g, 600mmol) in
dry TI -1 F“Phdnic adid> cbd be adaminiaield@d. 4. in the form as it is marketed, e.g. under the

(2-fluoro-4-i odo- 1)-(2,3,5-trifluqro-6-nitro-phenyl)-am ne.(25g,

60nmol ) aﬁ@d?m@ﬁ&ﬁ%- ng’;“ﬁ‘?‘g?rﬂf @mg\a‘éa“g’teiafiplérﬂmﬁrtegﬁg%n‘f’%{%%@gpgf ﬁr‘%

over ni ght .;math&Qed, @3C hhd2P thdam SRk IFOSMRX. Fian(R@l R1d1ehn BE &driniidréll, hexane) .
The reaction m xture was quenched wth 200niL of water and concentrated. The

concent r atee-vigheferps it éomavketad. el gnday thactrademark-BONDRAN Akt rYRisedsenia t h
g? Ih%L ag?}ag%ie géﬁggﬁm%iaé}edél%g?%mrﬂ% i0k $3Pkefed BYEIRIMRE FratiGrfied Wi th
, ydrou SO4 and concentrated to afford the crude
product. RETONER! i‘Boletrpnicakidimarchy aimitisgrelpéyg. ionhesforn it gemarkgted o
e.g. under the trademark ZOMETA.
The term “mTOR inhibitors” relates to compounds which inhibit the mammalian
target of rapamycin (mTOR) and which possess antiproliferative activity such as
sirolimus (Rapamune), everolimus (CerticanQ), CCI-779 and ABT578.
The term “heparanase inhibitor” as used herein refers to compounds which target,
_decrease or inhibit heparin sulfate degradation. The term includes, but is not limited to,
P1-88.
The term “biological response modifier” as used herein refers to a lymphokine or
interferons, e.g. interferon.
The term “inhibitor of Ras oncogenic isoforms”, e.g. H-Ras, K-Ras, or N-Ras, as
used herein refers to compounds which target, decrease or inhibit the oncogenic activity
of Ras e.g. a “farnesy] transferase inhibitor” e.g. 1.-744832, DK8G557 or R115777
(Zarnestra).
The term “telomerase inhibitor” as used herein refers to compounds which target,
decrease or inhibit the activity of telomerase. Compounds which target, decrease or
inhibit the activity of telomerase are especially compounds which inhibit the telomerase
receptor, e.g. telomestatin.
The term “methionine aminopeptidase inhibitor” as used herein refers to
compounds which target, decrease or inhibit the activity of methionine aminopeptidase.
Compounds which target, decrease or inhibit the activity of methionine aminopeptidase

are e.g. bengamide or a derivative thereof.
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ethyl acetate in hexane) afforded 18g of the product (70.6%yield).
FIFINIMR (CDC13, 300MHz): 7.42 (dd, 1H), 7.34 (d, 1H), 6.9 (s, 1H),

6. 64- 6. 54W0r2P112iM0303. 92 (s, 3H). LCVE: 94. 1% m z = 422reT(dvedip/oc4dpd C.
98.8% Preparation of Internediate

(4-Brono- 2-fl uor o- phenyl) - (2, 3-di fl uor o- 5- net hoxy- 6- ni tr ophenyl ) - am ne
(I-4a): F (I-4a) Internmediate |-4a was prepared from

(4-brono- 2-fl uoro-phenyl)-(2,3,5-trifluoro-6- nitro-phenyl)-am ne (25g,

0. 069np1) and sodi um net hoxi de (18.6g, 0.344npl) using procedures anal ogous
to Internediate (I-3a) above to afford the product (81%yield). Preparation
of I nternedi at @hg fetmiptdtepseme hilfiort aspusedhereingeliersih eompyunds mwhichdargetenzene- |

S(Z)I- S![ ?ginngifeéxjfza}s,%%} m}?trlﬁtgg %‘:’@‘#&f rt11'be Xp);g%{i]s%%t r(,%tm%%ulll_léglw i) {E}Qet,‘ﬁ%éreé‘s‘é%?d to a

?i tro- ;oheriyﬂi)airt] (lﬁaafciiuiltyraf-ﬂﬂe protkasdaeinyliide gl Me(zbmﬁia(:Ve&aﬂg,anaMmgB;l.i n THF
160nm.) angd the resulting m xture, was irred for 5 mnutes. This was

f ol | owed B&‘eﬁ 'EW'W‘?B‘%QBWW%W f “?FSIn‘lr( er‘"’@'g'.t‘gré;,"“s YSRGS over a

period of iRfuddsbit Bhotlifhited td, ColbGeNBeptiaomihaiemd nehpeptiibthinigic 30m n at room
tenperature. The reaction was nonitored by TLC (20% ethyl acetate in

hexane) . Thbitradetragpiclinederivaivans- g bydrexamaie peptidamimetic inkjhiterhatimagatnas
auenchid, 1 1, W VAL A e AR A6 el o Lover e
et her and rhétastas (WEC 63BES 1) BMIIA 29254 sBAYI 29366, BAAAL H MMBZ708 ortAveI996.0duct
(85%yield). The term “compounds used in the treatment of hematologic malignancies” as used
herein includes, but is not limited to, FMS-like tyrosine kinase inhibitors e.g. compounds
targeting, decreasing or inhibiting the activity of FMS-like tyrosine kinase receptors (Flt-
3R); interferon, 1-b-D-arabinofuransylcytosine (ara-c) and bisulfan; and ALK inhibitors
e.g. compounds which target, decrease or inhibit anaplastic lymphoma kinase.

Compounds which target, decrease or inhibit the activity of FMS-like tyrosine
kinase receptors (FIt-3R) are especiaily compounds, proteins or antibodies which inhibit
members of the Fit-3R receptor kinase family, e.g. PKC412, TKI258, midostaurin, a
staurosporine derivative, SU11248 and MLN518.

The term “HSP90 inhibitors™ as used herein includes, but is not limited to,
compounds targeting, decreasing or inhibiting the intrinsic ATPase activity of HSP90;
degrading, targeting, decreasing or inhibiting the HSP90 client proteins via the ubiquitin
proteosome pathway. Compounds targeting, decreasing or inhibiting the intrinsic
ATPase activity of HSP90 are especially compounds, proteins or antibodies which inhibit
the ATPase activity of HSP90 e.g., 17-allylamino, 1 7-demethoxygeldanamycin (1 7AAG),
a geldanamycin denvative; other geldanamycin related compounds, and radicicol.

The term “antiproliferative antibodies* as used herein includes, but is not limited
to, trastuzumab (Herceptin), Trastuzumab-DM |, erbitux, bevacizumab (Avastin),
rituximab (Rituxan), PRO64553 (anti-CD40) and 2C4 Antibody. By antibodies is meant
e.g. intact monoclonal antibodies, polyclonal antibodies, multispe-cific antibodies formed
from at least 2 intact antibodies, and antibodies fragments so long as they exhibit the

desired biological activity.
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Preparation of Internediate

N2- ( 4- Br onp- 2- f | uor o- phenvl) -3, 4-di f| uor o- 6- met hoxybenzene-1 , 2-di am ne
('1-6a): WOREIIHBOED- 6a) I nternedi ate |-6a was prepaP€d/HPR@IG069099
(4-brono- 2-fl uoro-phenyl)-(2, 3-di fl uoro-5- nethoxy-6-nitro-phenyl)-am ne
(I-4a: 16g, 0.0425nvl), zinc powder (19.6g, 0.298mv1l) and concentrated
HC1(45nL) using procedures anal ogous the preparation of Internediate (I-5a)
above to afford the product (85%yield). HLNVR (CDCl 3, 300 MHz): 8 7.24
(dd, 1H), 7.06 (dt, 11-1), 6.66-6.58 (m 114), 6.36 (t, 1H), 5.36 (s, 1H),

3.82 (s, 3H). P&%@fr@éth@ﬂ‘t &fac&tghﬁémk@ﬁ&ma (AML), compounds of formula (1)
6, 7- D'fluoro 1- (2-f1luoro-4-iodo-phenyl) - 4- nethoxy- 3-

di hydr o- bearybs weed dvesimtsinasion With-sramylard leukenjia thegpapies, especmlly in combination

with therapies used for the treatment of AML. In particular, compounds of formula (I)
can be administered in combination with, e.g., farnesyl transferase inhibitors and/or other
drugs useful for the treatment of AML, such as Daunorubicin, Adriamycin, Ara-C, VP-
16, Teniposide, Mitoxantrone, Idarubicin, Carboplatinum and PKC412,

The term “antileukemic compounds” includes, for example, Ara-C, a pyrimidine
analog, which is the 2-alpha-hydroxy ribose (arabinoside) derivative of deoxycytidine.
Also included is the purine analog of hypoxanthine, 6-mercaptopurine (6-MP) and
fludarabine phosphate.

Somatostatin receptor antagonists as used herein refers to compounds which
target, treat or inhibit the somatostatin receptor such as octreotide, and SOM230
(pasireotide).

Tumor cell damaging approaches refer to approaches such as ionizing radiation.
The term “ionizing radiation” referred to above and hereinafter means ionizing radiation
that occurs as either electromagnetic rays (such as X-rays and gamma rays) or particles
(such as alpha and beta particles). lonizing radiation is provided in, but not limited to,
radiation therapy and is known in the art. See Hellman, Principles of Radiation Therapy,
Cancer, in Principles and Practice of Oncology, Devita et al., Eds., 4th Edition, Vol. I,
pp. 248-275 (1993).

The term “EDG binders” as used herein refers a class of immunosuppressants that
modulates lymphocyte recirculation, such as FTY720.

The term “ribonucleotide reductase inhibitors” refers to pyrimidine or purine
nucleoside analogs including, but not limited to, fludarabine and/or cytosine arabinoside
(ara-C), 6-thioguanine, 5-fluorouracil, cladribine, 6-mercaptopurine (especially in
combination with ara-C against ALL) and/or pentostatin. Ribonucleotide reductase
inhibitors are especially hydroxyurea or 2-hydroxy-1H-isoindole-1,3-dione derivatives,
such as PL-1, PL-2, PL-3, PL-4, PL-5, PL-6, PL-7 or PL-8 mentioned in Nandy et al.,
Acta Oncologica, Vol. 33, No. 8, pp. 953-961 (1994).

The term “S-adenosylmethionine decarboxylase inhibitors™ as used herein

includes, but is not limited to the compounds disclosed in US 5,461,076.
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1,1 -Carbonyl diimdazole (4.68g, 288 mmol) was added portion wise to a

sol ution of

3, 4-di f | vwoaeNav7(@Bef | uor o- 4- i odo- phenyl) - 6- net hoxy- benz eneAP2@005%09 ne
(I-5a: 6.3g, 144 mol) in DCM (60n) and the resulting m xture was stirred
at room tenperature overnight. The reaction was nonitored by TLC (50% et hyl
acetate in hexane). The reaction m xture was filtered, the residue was
washed with DCM and dried under reduced pressure to afford 6.0g of the
product (89.5%vyield).

1- (4- Brono- 2-fl uor o- phenyl ) -6, 7-di t hi or o- 4- net hoxv- 1, 3-di hydr o- benzoi m dazo
| - 2-one ( 1- 8a) :Also ipclpdedzuy 1n partiqular éhase dpmpeunds,goteias opmepeciad! f r om

N2- ( 4- br onD=~R-§ - -3, d-di 0- 6- t hoxv...ben e-1, 2-di am ne
(- ba 12 Bamdiss B aRGenh VbR eE: LIABBREBEE 0 bs00mon)

usi ng pr ogyddylestigilphthglatise dioa piaempreaticallgtaccaptable dahttkerectfd.gtthe (1 - 7a) above
to afford | of th r ct (4% yvield) Hl O- 300 MHz): 5 11.72
(s, 1H, ?F“%“%B{ mﬁ@’, ‘?0%1’6@-5’7%)88%82&&0 90.”%@.0&% ?ﬂf'@ﬁa W03 g8 (s, 3H).
Prepar at i @0/29819 SMdEEPBI6RY4£7; those as described by Prewett et al, Cancer Res, Vol, 59, pp. _
6, 7- DYl uor 0- 1- (2- f | uor o- 4- | odo- phenyl ) - 4- ret hoxy- 5-ni 1r o1, 3- di hydr o- benzoi m
i dazol - 2- éﬁ@9-é4£l 18d$99); Ypan 4., Proc Nag ,f’)sxzéld)iscr Y §ok.ovol) 93, pp- K765 67% i

odo- pheny nhet Y -l r n | 45 - 7. 14 nmmol)
was added*%%g:}’?’%]ﬁl é\?\ngfs'(’eca%%éf%grsr’ihﬁgl' 2?’53 ?i %ﬂ)agc:{@dqgfﬁsiggﬁg/\[/éer?eng&ﬁglﬁi od of 1

m nut e andokivel Pabkal] Volng7, Mo tlupe 142d ($29%)riadVatd03G60a arehWer 34/ 102€2f or 5

m nutes. T, | was ni ed by T ((50%. et hyl t in hexane).
The react i‘%ﬁGW%t[&er'E%cﬁ%‘\% ‘ftﬁl'c{;%b t’? er'%égégﬁrgfﬁ?’orned was
col | ect ed, ENIDOSEATIM, dascotidt@ by OReifly bedl., Dallgvoless, pp. Zr7uds (pogguct .
Purification by columm chromatography on silica gel (10-40% ethyl acetate
i n hexane)jAntysngicastl amides: #D4! ﬂ@gzﬁ?‘g'aﬁﬁlﬁﬂ@} ‘2'%%%@ bepacizumab; or anti-

VEGF antibodies or anti-VEGF receptor antibodies, e.g. rhuMAb and RHUFab, VEGF
aptamer €.g. Macugon; FLT-4 inhibitors, FLT-3 inhibitors, VEGFR-2 IgG1 antibody,
Angiozyme (RPI 4610) and Bevacizumab ( Avastin).

Photodynamic therapy as used herein refers to therapy which uses certain
chemicals known as photosensitizing compounds to treat or prevent cancers. Examples
of photodynamic therapy includes treatment with compounds, such as e.g. VISUDYNE
and porfimer sodjum.

Angiostatic steroids as used herein refers to compounds which block or inhibit
angiogenesis, such as, ¢.g., anecortave, triamcinolone, hydrocortisone, 11--
epihydrocotisol, cortexolone, 17-hydroxyprogesterone, corticosterone,
desoxycorticosterone, testosterone, estrone and dexamethasone.

Implants containing corticosteroids refers to compounds, such as e.g.
fluocinolone, dexamethasone.

“Other chemotherapeutic compounds” include, but are not limited to, plant
alkaloids, hormonal compounds and antagonists; biological response modifiers,
preferably lymphokines or interferons; antisense oligonucleotides or oligonucleotide
derivatives; sShRNA or siRNA; or miscellaneous compounds or compounds with other or

unknown mechanism of action,
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Preparation of internediate

1- (4- Brono- 2-fl uor o- phenyl )-6. 7-di fl uor o- 4- nelhoxv- 5-

ni tro-1, 3woi2bpdrreesbenzoi m dazol - 2-one (1-10a): 0 F HNrH3@P2610/069499- F
(1-10a) Internediate I-10a was prepared from

1- (4- br ono- 2-f | uor o- phenyl) -6, 7-di f | uor o- 4-

nmet hoxy- 1, 3- di hydr o- benzoi m dazol - 2-one (49, 0.010nol) and fumng nitric
acid (6nL) using procedures anal ogous to the preparation of Internediate
(I-9a) above to afford the 2g of the product (41.6%yield). H NVR (DVSO d6,

200,002) O, 2 kgl 0 ipedibaudfesf AR, G ek 1)
5- Ami no- 6 nZmds hy be akdn fr@mfthaimticd 4ditiodof thietaydayd dommpendionn/ I18-Merbly dr o- benzoi
m dazol - 2_18&%’ Ilﬁ%m]d%l?ai)ases,lé.g. Patents International {e.g. IMS World Publications).

None of the quotations of references made within the present disclosure is to be
understood as an admission that the references cited are prior art that would negatively
affect the patentability of the present invention.

The compounds of the present invention may also be administered
simultaneously, separately or sequentially in combination with one or more other suitable
active agents selected from the following classes of agents: Anti IL-1 agents, e.g:
Anakinra; anti cytokine and anti-cytokine receptor agents, e.g. anti IL-6 R Ab, anti IL-15
Ab, anti 1L-17 Ab, anti 1L-12 Ab; B-cell and T-cell modulating drugs, e.g. anti CD20 Ab;
CTLA4-1g, disease-modifying anti-rheumatic agents (DMARDs), e.g. methotrexate,
leflunamide, sulfasalazine; gold salts, penicillamine, hydroxychloroquine and
chloroquine, azathioprine, glucocorticoids and non-steroidal anti-inflammatories
(NSAIDs), e.g. cyclooxygenase inhibitors, selective COX-2 inhibitors, agents which
modulate migration of immune cells, e.g. chemokine receptor antagonists, modulators of
adhesion molecules, e.g. inhibitors of LFA-1, VLA-4.

The pharmaceutical composition or combination of the present invention can be
in unit dosage of about 1-1000 mg of active ingredient(s) for a subject of about 50-70 kg,
or about 1-500 mg or about 1-250 mg or about 1-150 mg or about 0.5-100 mg, or about
1-50 mg of active ingredients. In general, suitable daily dosages for oral administration
are from about 0.1 to about 10 mg/kg. However, it will be understood by those of skill in
the art that the therapeutically effective dosage of a compound, the pharmaceutical
composition, or the combinations thereof, is dependent on the species of the subject, the
body weight, age and individual condition, the disorder or disease or the severity thereof
being treated. A physician, clinician or veterinarian of ordinary skill can readily
determine the effective amount of each of the active ingredients necessary to prevent,
treat or inhibit the progress of the disorder or disease.

The above-cited dosage properties are demonstrable in vitro and in vivo tests
using advantageously mammals, e.g., mice, rats, dogs, monkeys or isolated organs,

tissues and preparations thereof. The compounds of the present invention can be applied
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(1-1 1a) Concentrated HC1(2.5nL) was added to a sol ution of

6, 7-di fl uoro-1-(2-fl uoro-4-

i odo- pheny®)ed/aTed3hoxy- 5- ni tro- 1, 3- di hydr o- benzoi m dazolPCZAPA& 0049089y,
3.4mmol) in TI-1F (35nL) and the resulting m xture was stirred for 5mn.
This was foll owed by portion w se addition of zinc powder (2.2g, 34mmmovl)
over a period of 30 mnutes and stirring was continued for a further 30

m nutes at roomtenperature. The reaction was nonitored by TLC (60% et hyl
acetate in hexane). The reaction m xture was concentrated and the
concentrate was glenched with water and extracted wth ethyl acetate. The
or gani c | @ywirovimthefamh efisolytions, g muama selutiersnandinado either esterally, pr oduct was

the pr odobriepERIE, Ahnpi T AEBRASH Ee” Bop Alfefth i afichd BlARRT T 40

5- Am no- 1-Thé dbsager vierd h\aqrrmgah:eme:bhaﬁo&-ldﬁfrﬂulmrand 40”° molar concentrations.
nmet hoxy- 1, 3-di hydr o- benzai mdazol -one U

ot or modh 4 GBS RS RYDHRGG 7 G may Fargs deperding of th foute of

1- (4- br omadiiriditafIbR uahwax&bo&,oﬁ-sbdﬁmgmgqﬂ “befWleh Q¥ 2= 100 ik gl 3- di hydr o- benz
oi rni dazol - 2-one (2g, 0.00478 nol) and zinc powder (1d9? 0. 0287nol ) using
prés

procedur es anaﬂ%%ﬁéﬂlatﬂih%mm’écdb’s@fepﬁm@f F AMRINE #regeiton of
L T AR s R TR e DT
(s, 2H), 3ﬁ86iv©sam03hf} of Preppoundiod theqfresentt ieventigh atfers to an amount of the
|5 dgrzn 0|n02 6(75:81%';)%12131 1of 3]():‘&) prs(.sen{ %’0 halt (\)N(ljl? er?cr}te the Ib%ologxc grr I%c)e%cdl respé)rrlls%d e benzoi m
subject, for example, reduction or inhibition of an enzyme or a protein activity, or
ameliorate symptoms, alleviate conditions, slow or delay disease progression, or prevent
a disease, etc.

In yet another embodiment, a method for treating cancer in a mammal is provided
which comprises administering to a mammal in need of such treatment an effective
amount of a compound of the present invention.

As used herein, the term “subject” refers to an animal. Typically the animal is a
mammal. A subject also refers to for example, primates (e.g., humans, male or female),
cows, sheep, goats, horses, dogs, cats, rabbits, rats, mice, fish, birds and the like. In
certain embodiments, the subject is a primate. Preferably, the subject is a human.

As used herein, the term “inhibit”, "inhibition" or “inhibiting” refers to the
reduction or suppression of a given condition, symptom, or disorder, or disease, or a
significant decrease in the baseline activity of a biological activity or process.

As used herein, the term “treat”, “treating” or "treatment” of any disease or
disorder, refers (i) to ameliorating the disease or disorder (i.e., slowing or arresting or
reducing the development of the disease or at least one of the clinical symptoms thereof);
(i) to alleviating or ameliorating at least one physical parameter including those which
may not be discernible by the patient; or (iii) to preventing or delaying the onset or
development or progression of the disease or disorder. In general, the term “treating” or
“treatment™ describes the management and care of a patient for the purpose of combating

the disease, condition, or disorder and includes the administration of a compound of the
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1.0M Sol ution of borontribromde in DCM (6.4nL, 6.4mmol) was added to a

sol ution of

5- am no- 6yé-2diffd7umno- 1- ( 2- f | uor o- 4-i odo- pheny1) - 4- net horyTEP301dioboods obenzoi
rni dazol -2-one (1-11a: 1.4g, 3.2rnrnol) in DCM (50nL) at OC and the
resulting mxture was stirred at roomtenperature overnight. The reaction
was nonitored by TLC (80% et hyl acetate in hexane). The reaction m xture
was quenched with water and stirred for 1 hour. The aqueous |ayer was
extracted with ethyl acetate (100nmL x 2). The conbined organic |ayers were

washed wi | : @(ﬂﬁ] afford
1. 159 of #’Eeesp‘lé)tr 3%?“ &W P%?Qf@g%&?gt&?é% lfcnt er %f ?gfﬁ gg e

5- Am no- 1—Sﬁ/lﬂpt_omsme:®nblhqa00m; plf'l@lnlylhatﬂ@ tiie dis¢aseyepnditlon or disorder.

hydroxv-1, 3-di Algecb\gger}ﬁ,?a!es&k‘ﬁg Sg V]d]r‘ﬁeé] of” (a]ireatmgnt if such( subjecg1 ‘gvould benefit

I nternedi ate 1-

5-am no- 1-b€c40éiédl’llypm3d1fséll{l,cb’r0n gty 39 1ifé from such treatment ( referably,ahuman)
di fl uor o- 4- et hox%lle dr.o- benzoi m dazol - 2- one FI -12a: 7g, 0.00438

nol ) and bor onthP ﬁ‘éOﬁéer\'gveﬁﬂ%@w‘é@ch?%m&fﬂlﬁsa‘EOB‘HOH%%ﬁU%ed for the

preparatl I £ford
850ny_ of %%g%rlg%{géﬁ%%ﬁ%temé%ewg P lc eriThr poflCon hadhd 2%

4, 5- Di f | uspmbed Ewbarammmsmmtﬂt@nqmarsyn@rats oBsegiéntiat wierin tharapy 40 eiflances,
benzo[ 1, 2'a%&pt8§§§’}20| -7-one (I-15a): 0 HNO (1-1 5a)

In the combination therapies of the invention, the compound of the present
invention and the other therapeutic agent may be manufactured and/or formulated by the
same or different manufacturers. Moreover, the compound of the present invention and
the other therapeutic (or pharmaceutical agent) may be brought together into a
combination therapy: (i) prior to release of the combination product to physicians (e.g. in
the case of a kit comprising the compound of the invention and the other therapeutic
agent); (ii) by the physician themselves (or under the guidance of the physician) shortly
before administration; (iii) in the patient themselves, e.g. during sequential administration
of the compound of the invention and the other therapeutic agent.

Accordingly, the invention provides the use of a compound of the present
invention for treating a disease or condition by inhibiting the MAP kinase pathway,
wherein the medicament is prepared for administration with another therapeutic agent.
The invention also provides for the use of another therapeutic agent, wherein the
medicament is administered as a combination of a compound of the present invention
with the other therapeutic agent.

Embodiments of the present invention are illustrated by the following Examples.
It is to be understood, however, that the embodiments of the invention are not limited to
the specific details of these Examples, as other variations thereof will be known, or

apparent in light of the instant disclosure, to one of ordinary skill in the art.

EXAMPLES
The following abbreviations used herein below have the corresponding meanings:
TEA: Triethylamine,
DMAP: 4-Dimethylaminopyridine,
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A m xture of 5-am no-6, 7-di fluoro-1-(2-fluoro-4-iodo-phenyl)-4-hydroxy-1, 3-
di hydr o- benzoi m dazol - 2-one (I-13a: 550ng, 1.3mmol) in triethyl

or t hof or nebeo{1mbgzoand p-tol uene sul fonic acid (20ng, OpEImPRéin/ovmpe t aken
in a flask and the flask was heated to reflux at 120C for 30 m nutes. The
reaction was nonitored by TLC (70% et hyl acetate in hexane). The reaction
m xture was concentrated under reduced pressure and the concentrate was
triturated with diethyl ether and filtered. The residue was washed wth

di et hyl ether and dried under reduced pressure to afford 300ng of the
product (54.5%BGM! d). HDPigWRrombared6, 300MHz): 6 12.50 (s, 1H), 8.87 (s,
1H), 7.97 (dd, ), 7.7 7.50(t, 1H). LCMS: 92.2% nlz = 431.9
(Mt1l). Prepar at% of | n'?gtr &ggﬁ]oalﬁ%%n’

6- ( 4- Br ono- 2- f IDMF0- phenpimetylforehafdideor o- 6, 8- di hydr oi m dazo

f41,5': 3, 4j ben , 2-cl.i oxazol -7-qne. (l-]..6Q): -1 6a

| nt er nedi at e 1%]3%5 pl‘@ﬂﬁ?élﬁ“ﬁ?’&ﬁ\yﬁ“yl)a“l“de’

5-am no- 1- (4- brcgyo- 2- f | upnoeRB&HYdiimiBazbte, di f | uor o- 4- hydr oxy- 1, 3-d

i hydr o-benzo i m dazol -2 -one (I-14a: 800ng, 2.14mmol), triethyl
orthoformate (¥TPAL) andpoluenesalenieatiloni ¢ aci d (80nmg) using procedures
anal ogous to t e used .nternedi ate |-15a above to afford 550ny
of the product (65% yi el gﬁ%np{ﬁﬁﬁ%ﬁ#%c} dé, 300 MHz): 8 12.50 (s, 111),
8.80 (s 1H), 7TRC:(d, 11MinlayerGhrondatédraghy, 2H). HPLC. 95. 7% Preparati on

of I nternedi at e_Q-{4- Br orm-ct?g-f | uor g: phenyO- 4, 5-di f| uor o- 2- et hyl - 6. 8-

di hydr o-i ni daz 53, By ‘éaﬁ?@gﬂ?tf-rﬂﬁoﬂgl?{‘fol -7-one (1-1 7a): O F (1-17a)

I nternmedi ate | LE/mMsnas prigiacBnialddmphy- mass spectrometry,

5-am no- 1- (4- brono- 2-f | uor o- phenyl ) é) % ) o

di f 1 uor o- 4- hydBly: 1, 3- dhighpresswe Hawd shiematneraphy e high pedfarmagopliguid 1. 6ol ) |
1,1,1- tricw(yg-r%;@ane (5m.) and p-toluene sulfonic acid (100ng) using
procedures anal ogous to those descri bed above for Internediate 1-16a to

af ford 350ng of the product RrégarG8os gf K filfes (DMSO- d6, 300 MHz): 8

Epartion gf ko
12.40 (s, g ol sy oS nedibd (2-Fliudie-4.i090-

henyl)-
amine (I-1a).
0...,0
N H F
L
F
(I-1a)

1.0M LHMDS in hexane (153mL, 153mol) was added drop wise to a solution of
2-fluoro-4-iodoaniline (30.0g, 128mol) in dry THF (600mL) at -78°C over a period of 30
minutes and the resulting mixture was stirred at -78°C for 30 minutes. This was followed
by the addition of 2,3,4,6-tetrafluoronitrobenzene (25g, 128mol) in dry THF (150mL)
and stirring was continued for a further 1 hour at room temperature. The reaction was
monitored by TLC (10% ethyl acetate in hexane). The reaction mixture was quenched
with 2N HCI (100mL), concentrated and the concentrate was partitioned between water
(500mL) and ethyl acetate (300mL). The aqueous layer was washed with ethyl acetate
(2x200mL). The combined organic phase was washed with water, brine solution, dried

over anhydrous Na,SO4 and concentrated to afford 38g of the crude product. Purification
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Preparation of Internediate
4,5-Di fluoro-6-(2-fluoro-4-iodo-phend)-2-nethyl-6, 8-

di hydr o- iwpdazal7d0305' : 3, 4] benzo[ 12- d] oxazol - 7-one (1- 1®ax/EP2010l06908%)
Internediate I-18a was prepared from

5-am no- 6, 7-di fl uoro- 1- (2-fl uor o- 4-i odophenyl) - 4- hydr oxy- 1, 3- di hydr o- benzoi
m dazol -2-one (I-13a: 550ng, 1.3mmol) in 1,1,1- triethoxy-ethane (5nm) and
p-tol uene sul fonic acid (20ng, 0. 13mml ) usi ng procedures anal ogous to
t hose des o t pr oduct
(09%e,0e: 3! \:&_aﬁm%hfmgé %%msag Nﬁ?es/het%?pa&fatea%eﬁﬁeﬁm? 96@:{1 (%dc”ell—i)
7.78 (d, théproducus@Elo yltld)) LQMS?%é%m 4LECHEM- R . 6% mz = 445.9 (M1).

I nt er nedi at e

8- Cyclopr--anesulf
di hydr o- | A dss4REC GelftZt Gry- 4 : 3

,ve- S0, 2 amﬁwVﬂzﬁg(l-19a) TEA (78ng 0. 55nn0|) and DNAP (I Ong) were
added to a sol ution of 4,5-

di fl uoro- 6- (2 fl uoro-4-iodo- pheﬁ%ﬁqﬁ% 8- diphydr o-i m dazo[ 41, 5T: 3, 4] benzo[ 1, 2

178

-d] oxazol -7- one (I1-15a: 80ny, pl) in dry DCM (5nL) at OC and the
resul ting nixture was stlrredi? This was foll owed by the
addi ti on of cycl opropanesul f onyl ori d 9ngy, 0.27mmol) and stirring was
continued for a further 3 hours a m emture. The reaction was

nmoni tored by TLC (50% et hyl acetatg in hexane). The reaction m xture was
partitioned between water (50niL) and ethyl acetate (50nL). The organic
| ayer was washed with brine, dried oWk2a)anhydrous Na2SO4 and concentrat ed

to afford th duct . Pur b 0 chro g
1 foa gel - ( deemsel hof VivaEaiied R eaanas PP UR By Coe LB oduct
(65%vyi el ﬁﬂd 2L -6fdRfebBiline (24.36g, 128mol) using procedures analogous to those
g
described above for the preparation of Intermediate (I-1a) to afford 25g of the product
(64% yield). H'NMR ( DMSO-ds, 300 MHz): 5 8.84 (s, 1H), 7.70-7.60 (m, 1H), 7.56
(dd. 1H), 7.29 (d, 1H), 7.04 (t, 1H). LCMS: 99.02 %, m/z = 366.9 (M+2).

Preparation of Intermediate (2.3-Difluoro-5-methoxy-6-nitra-phenyl)-(2-fluore-4-iodo-

phenyvl)-amine (I-3a).

0.+ .

H
H,CO N

F
(I-3a)

A mixture of sodium methoxide (32.0g, 600mmol) in dry THF (500mL) at -78° C
was added to (2-fluoro-4-iodo-phenyl)-(2,3,5-trifluoro-6-nitro-phenyl)-amine (25g,
60mmol) and the resulting mixture was stirred at room temperature overnight. The
reaction was monitored by TLC (20% ethyl acetate in hexane). The reaction mixture was
quenched with 200mL of water and concentrated. The concentrate was acidified with
cold 2N HCI (pH = 2) and extracted with ethyl acetate (200mL x 3). The combined
organic layers were washed with brine, dried over anhydrous Na,SO, and concentrated to

afford the crude product. Purification by column chromatography on silica gel (1-5%
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300MHz): 8 8.14 (s, 1H), 7.72-7.65 (m 2H), 7.28-7.24 (m 1H), 3.35-3.25
(m 1H), 1.75- 1.60 (m 2H), 1.35-1.25 (m 2H). Preparation of Internedi ate
4, 5-Di f | wwo@oefyo78e3b! uor o- 4-i odo- phenyl) - 7- oxo- 6, 7- di hydpeirmprd@aebshoy 5' : 3, 47
benzo[ 1, 2-d] oxazol e-8-sul fonic acid dine thylam de (1-20a): GH3 -N/0
113C "s/ '"1?1 0 (I-20a) I nternediate |1-20a was prepared from

4,5-di fluoro-6-(2-fluoro-4-iodo- phenyl) -

6, 8- di hydro-i m dazo[ 41, 5': 3, 4] benzo[ 1, 2- d] oxazol - 7-one (I-15a: 80ny, 0.185
mmol ), N, N-dinet hyl am nosul fonyl chloride (4lng, 0.277 nmol), TEA (78ny,

0. 55l ) ethylla@iasPinhegane) affeidad) 1 $g ofche product {6 Bgarld). t%NMBi@D@éascrl bed

OO, | ML fog 133l A B9, SO BLRTPeTUCh (R1 Y el O
1H), 7. 291CMS: $4m%hhlz,= 8229 (M-1).6HPLCPe&R%L at i on of I nternedi ate
8-(1-Allyl-cycl opropanesul fonvl) -4, 5- difI uoro 642 fl uoro 4-

| odo- phenyl) -6, 8-di hydro-im dazo| 4' 5 4 d]j oxazol -7-one (1-2
| a): Preparation of Intermediate (4—Bromo Z-ﬂuoro- envl) (2 3-dzﬂuoro methoxy-G-nitro-
phenyl)-amine (I-4a):
0.0
N H F
H;CO N. :l:
F Br
F
(1-4a)

Intermediate 1-4a was prepared from (4-bromo-2-fluoro-phenyl)-(2,3,5-trifluoro-6-
nitro-phenyl)-amine (25g, 0.069mol) and sodium methoxide (18.6g, 0.344mol) using
procedures analogous to Intermediate (1-3a) above to afford the product (81% yield).

Preparation of Intermediate 3 .4-Difluore-N2-{2-fluoro-4-iodo-phenyl)-6-methoxy-

benzene-1,2-diamine (I-5a):

(1-5a)

Concentrated HCI (20mL) was added to a solution of (2,3-difluoro-5-methoxy-6-
nitro-pheny!)-(2-fluoro-4-iodo-phenyl)-amine (I-3a: 8.0g, {7mmol) in THF (160mL)
and the resulting mixture was stirred for 5 minutes. This was followed by portion wise
addition of zinc powder (6.8g, 103mmol) over a period of 30 minutes and stirring was
continued for a further 30min at room temperature. The reaction was monitored by TLC
(20% ethyl acetate in hexane). The reaction mixture was concentrated and the concentrate
was quenched with water and extracted with ethyl acetate. The organic layer was washed
with brine and concentrated. The crude product was triturated with ether and filtered. The

residue was dried to afford 6.3g of the product (85% yield).
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(1-21a) Internediate -2 la was prepared from
4,5-di fluoro-6-(2-fluoro-4-iodo-phenyl)-
6, 8- di hydwo-2oniidasso[ 41, 5' : 3, 4Thenzo[ 1, 2- d] oxazol - 7- one pbrXkrac10dbdny, 0.561
mmol ), 1- allyl-cyclopropanesul fonyl chloride (202ng, 1.12mml), TEA
(228, 1.68mmol) and DVAP (25ng) using procedures anal ogous to those
descri bed above for Internediate 1- 19a to afford 180ng of the product
(55.3%yield). H NWR (CDC13, 300ML-1z): 8.16 (s, 111), 7.72-7.63 (m 2H),
7.30-7 24 (m 11-1), 5.75- 5.58 (m 1H), 5.97-4.82 (m 2H), 2.90-2.80 (m
11-1), 2. P05 w8 PintiMedidte 494 Bprg’mé mﬂuu‘_(l,)—phelwg 3. 44180/ B-nbthbsy-1- 25- 1_10
(m 2H). Préparation of [ntermedl at
8- Cycl op r@a&mﬂ@fg{nwﬂg@dlfluoro 6- 0- f | uor o- 4-i odohen
1-2-met h1l-68-di hdro-inkz o I 2 - dFvvzazoI onel (1-22a) I nt er nedi at e
| -22a was prepared from 4, 5-di fl uorjo- 6 2-f{l uoro- 4-i odo- phenyl) - 2-
nmet hyl - 6, 8- di hydro-i m dazo[ 41, 51: NY 2T 1 I:d] oxazol -7-one (1- | 8a:
80nmg, 0.178mmol ), cycl opropanesul de (37.75nmg, 0.269mmmol), TEA
(54.46ng, 0.534mvl) and DVAP ocedur es anal ogous to those
descri bed above for Internediate I-1 af ford 55ng of the product (56.3%
yield). H NVR (CDC13, 300MHz): 7.72-7.64 (HGYHBO 7.22 (m 1H), 3.34-3.24
(m 1H), 2.74 (s, 3H), 1.74- 1.60 (m(g , 1.34-1.20 (m 2H). LCMS: 81. 9%
549.9 (M+l). Preparation of Intermedia
4, 5- Di f | uor o-te(iRedidteibHDWAs pmﬂmeqbﬁem;(l)brcﬁnu@tﬂly)ie phany-(8,3-difluoro-5-
g: P%,? rh;l ;Eeﬂpﬁ% 4ﬁgg)phenyl)?%m1£§2§& 1]6g, g Oﬂsomoq)zgljng p§w er (flgglg, 0. f9%mmol)

and concentrated HCI (45mL) using procedures analogous the preparation of

Intermediate (I-5a) above to afford the product (85% yield). H'NMR (CDCls, 300 MHz):
& 7.24 (dd, 1H), 7.06 (dt, 1H), 6.66-6.58 (m, 1H), 6.36 (1, I1H), 5.36 (s, 1H), 3.82 (s, 3H).

Preparation of Intermediate 6, 7-Difluoro-1-(2-fluoro-4-iodo-phenyi)-4-methoxy-1 3-

dilnvdro-benzoimidazol-2-one (1-7a):

° R
HN
H3CO N |
F
F
(I-7a)

1,1’-Carbonyldiimidazole (4.68g, 288 mmol) was added portion wise to a solution
of 3,4-difluoro-N2-(2-fluoro-4-iodo-phenyl)-6-methoxy-benzene-1,2-diamine (I-5a:
6.3g, 144 mmol) in DCM (60mL) and the resulting mixture was stirred at room
temperature overnight. The reaction was monitored by TLC (50% ethyl acetate in
hexane). The reaction mixture was filtered, the residue was washed with DCM and dried

under reduced pressure to afford 6.0g of the product (89.5% yield).

1-(4-Bromo-2-fluoro-phenvi)-6, 7-difluoro-4-methoxy- 1. 3-dihydro-benzoimidazol-2-one

(I-8a):
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Internediate I-23a was prepared from

4,5-di fluoro-6-(2-fluoro-4-iodo-phenyl)- 2-

met hy1- 6, Wedohydosei m dazo[ 4' ,5' : 3, 4] benzo[ 1, 2- d] oxazol péTmPeo1plosdh8a: 80ny,
0.178mmol ), N, N-di met hyl am nosul fonyl chloride (38.5ng, 0.269mvl), TEA
(54.5ny, 0.534mvol) and DVAP (10ng) using procedures anal ogous to those
descri bed above for Internediate 1-19a to afford the 60ng of the product
(61.2%yield). HLNWR (CDC13, 300MHz): 6 7.70-7.64 (m 2H), 7.30-7.22 (m
1H), 3.20 (s, 6H), 2.72 (s, 3H. LCVs: 70.3% mz = 552.9 (M+l). HPLC
81.3% Preparation of Internedi ate O
6-(4-BronD-2-fIuoro-phenyl)-4,5-dinhpd€o-7 0X0- 6. 7-
dihydro-inidazo[4',51:3,47beﬂé§§1,2 dl pragol e\ 8-sul fonic acid di net hyl am de
(1-24a): CH3 H3C-NO.'/ 0 (I* | \t epre@irat e |- 24a was prepar ed

from

6- (4- br ono- 2- f | uor o- phenyl) - 4, 5- di fyuorb6, 8- di hydro-i m dazo[ 41, 51: 3, 4] benzo
[ 1, 2-d] oxazol -7-one (1-16a: 350ny, P.911mmol), N, N-di net hyl am nosul f onyl
chloride (196.32ng, 1.36mmol) and NaH %54.4ng, 1. 36mmol ) using procedures

anal ogous to those described above fdF8#htermediate 1-19a to afford 65ng of
t he product ( %: X1 el dp 05 | g 6 & H, 7.95
(da, "1py 7. Yirermedif oéhas BiEpHEN FRRR-ERnonifs Mooy 33 difygrbia
Pr epar at i eetlniky{behzenasd ?-ditmine (1-6a: 12.5g, 0.036mol) and 1,1'-carbonyldiimidazole
6- (4-Bronp; 2-f 1 - phenvl) - 8- cycl opy opanesul fonyl-4, 5- .
G 11 wor o- 6G6erBRIREE R bistatore: ARloRR R s prom g oL prmesdige7A) o5
above to afford 10g of the product (74% yield). H 'NMR (DMSO-dg, 300 MHz): 3 11.72
(s, 1H), 7.86 (dd, 1H), 7.68-7.58 (m, 2H), 7.02-6.92 (m, 1H), 3.88 (s, 3H).

Preparation of Intermediate 6,7-Difluoro-1-(2-fluoro-4-iodo-phenyl)-4-methoxy-3-nitro-
1, 3-dihvdro-benzoimidazol-2-one (I-9a):

0
F
N4
H,CO N |

0::- r‘q"- F
O—

(1-9a)
6,7-Difluoro-1-(2-fluoro-4-iodo-phenyl)-4-methoxy- 1,3-dihydro-benzoimidazol-
2-one (3.0g, 7.14 mmo!) was added portion wise to fuming nitric acid at -78°C over a
period of 1 minute and the resulting mixture was stirred at room temperature for 5
minutes. The reaction was monitored by TLC (50% ethyl acetate in hexane). The reaction
mixture was quenched with cold water. The solid formed was collected, washed with
water and dried to give the crude product. Purification by column chromatography on

silica gel (10-40% ethyl acetate in hexane) afforded 1.6g of the product (48.2% yield).

Preparation of intermediate 1-(4-Bromo-2-fluoro-phenvi}-6, 7-difluoro-4-methoxy-3-

nitro-1,3-dihvdro-benzoimidazol-2-one (I-10a):
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,0 ,S1 P F (1-25a) I nternmedi ate |-25a was prepared from

6- (4- brono- 2-fl uoro- phenyl) -4, 5-di fl uor o6, 8-di hydro-i m dazoK' , 5': 3, 41benzo]
1, 2- d] oxaxolwi/eoso(1-1 6a: 220ny, 0.57mmmol ), cycl opr opanapodibhonyobe
chloride (120ng, 0.86mmol) and Nall (34ng, 0.86nmol) using procedures

anal ogous to those descri bed above for Internmediate [-19a to afford 135nyg
of the product (48.5%yield). HLNVR (DVSO d6" 300 MHz): 8.97 (s, 11-1),
7.97 (dd, 1H), 7.80 (t, 1H), 7.70 (dd, 11-1), 3.54-3.44 (m 1H), 1.48-1.39
(m 2H), 1.34-1.26 (m 2H). HPLC 94. 1%@Pﬁpparation of Internediaie

6- (4- Brono- 2- quoro phenyl) 8- eyel sul fonyl -4, 5-

di fl uor o- 2- net hyl - 6, 8-di hydr o- |n1da ol ', /=3, 4] benzo f 1 , 2-dl
oxazol - 7- one (I-26a , 0, P Br
O':N-F F
O F

(1-10a)

Intermediate I-10a was prepared from 1-(4-bromo-2-fluoro-phenyl)-6,7-difluoro-4-
methoxy-1,3-dihydro-benzoimidazol-2-one (4g, 0.010mol) and fuming nitric acid (6mL.)
using procedures analogous to the preparation of Intermediate (I-9a) above to afford the
2g of the product (41.6% yield). H'NMR (DMSO-ds, 300 MHz): 8 12.47 (s, 1H), 7.90
(d, 1H), 7.72-7.60 (m, 2H), 4.0 (s, 3H). LCMS: 71.0 %, m/z = 415.9 (M-2).

Preparation of Intermediate 5-Amino-6,_7-difluoro- 1-(2-fluoro-4-iodo-phenyl)-4-methoxy-
1, 3-dihvdro-benzoimidazol-2-one (I-11a):

0
HN—4
N

H4CO

H>N F
F
(I-11a)

Concentrated HCI (2.5mL) was added to a solution of 6,7-difluoro-1-(2-fluoro-4-
iodo-phenyl)-4-methoxy-5-nitro-1,3-dihydro-benzoimidazol-2-one (1.6g, 3.4mmol) in
THF (35mlL) and the resulting mixture was stirred for Smin. This was followed by
portion wise addition of zinc powder (2.2g, 34mmol) over a period of 30 minutes and
stirring was continued for a further 30 minutes at room temperature. The reaction was
monitored by TLC (60% ethyl acetate in hexane). The reaction mixture was concentrated
and the concentrate was quenched with water and extracted with ethyl acetate. The
organic layer was washed with brine and concentrated. The crude product was triturated

with ether, filtered and the residue was dried to afford 1.4g of the product (94.5% yield).

Prepartion of Intermediate 5-Amino-1-(4-bromo-2-fluoro-phenyl)-6, 7-difluoro-4-
methoxy-1,3-dilyvdro-benzoimidazol-2-one (I-12a):
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(I-26a) I nternedi ate 1-26a was prepared from

6- (4- brono- 2-fl uoro- phenyl) -4, 5-di fl uoro2-nmet hyl- 6, 8-di hydro-i m dazo[ 41, 5" :
3, 41benzoyd,28tdizaosazol - 7-one (1-17a: 200ny, 0.52nmol), eycErpeopswesul f onyl
chloride (111ng, 0.781mmvol) and NaH (31.2ng, 0.781mmol) using procedures
anal ogous to those descri bed above for Internmediate 1-19a to afford 110nyg
of the product (42.1%yield). IINVMR (CDC13, 300 MHz): 7.52-7.39 (m 31-1),
3.35-3.24 (m 1H), 2.72 (s, 3H), 1.75-1.60 (m 211), 1.35-1.25 (m 21-1).
Preparation of Internediate

8- (2- Benzvl oxynet hyl - eyel opr opanesul f on¥1)e 4, 5-di f| uor o- 6-

(2-fl uoro-4-iodo-phenvl) -6, 8-di hydrdMNi i dago[4 ', 5

', 3,41lbenzorl oxazol - 7-one (I - HBCé : N 27a) Internediate |-27a
was prepared from 4, 5-difl uoro-6-( uor G- 4~/ @to- phenyl) -

6, 8- di hydro-im dazo[ 41, 5" : 3, 4] bg .2 d] oxazol -7-one (I-15a: 400ny,
0.925mmol) in DCM (10nm) by reacting with

2- (benzyl oxynmet hypcycl opr opane-| -sul fonyl chloride (330ng, 1.378 mml), TEA
(377. 4y, 2.775mmol) and DVAP (20ng) bi¥dang procedures anal ogous to those
descri bed abov ' s t 2 [ {.
Purification b?ntgﬁeﬁlﬁfagé %Eﬁ‘%@% ycﬁ-%‘A-(E#ﬁ%ﬁ&%};{oﬁf-g@{r&@%@? yldpoéc etate
i n hexane }-raéthaxydf-ahitbd 0.69lilnfdrd-henzpimuidarot-2 {0838 (BE/Dyi04T78nol) dhdkiRe pORXBT3,

300MHz) : : 1H),.7.7-7.6 2H), . 7.3-7.1 (m 6H) , 4 5-4.4 2H)
05 b ( Yty ORgmsiinkinficeiiagt Mpidgblissodhose feseripph abev far e o 41y 2"
1.4-1.2 (prepaidlion bEMRrmBdiae’0 1 18 afford 18 dfvidProdddld5% 9B1d3% Pr epar ati on of

| nt er medi at.e 841- Benzyl oxynet hyl - cycl opropanesul f ony11-4. 5-di fl uor o- 6-

0- f | uor o- H'NHR ( PAGSQ sk 6300 MHR), &1 .52 5. d BD.of- 83 (dd, ”,113%&?’(79?152@1@,”2*4339
oxazot - 7- quey| 3 28@) 31,

Preparation of Intermediate 5-Amino-6, 7-difluoro-1-(2-fluoro-4-iodo-phenyl)-4-hydroxy-
1,3-dihydro-benzoimidazol-2-one (I-13a):

o)
F
N4
HO N
|
HzN F
F

(1-13a)
1.0M Solution of borontribromide in DCM (6.4mL, 6.4mmol) was added to a

solution of 5-amino-6,7-difluoro-1-(2-fluoro-4-iodo-phenyl)-4-methoxy-1,3-dihydro-
benzoimidazol-2-one (1-11a: 1.4g, 3.2mmol) in DCM (50mL) at 0°C and the resulting
mixture was stirred at room temperature overnight. The reaction was monitored by TLC
(80% ethyl acetate in hexane). The reaction mixture was quenched with water and stirred
for 1 hour. The aqueous layer was extracted with ethyl acetate (100mL x 2). The
combined organic layers were washed with brine, dried over anhydrous Na,SO, and

concentrated to afford 1.15g of the product (85.1% yield).

Preparation of Intermediate 5-Amino-1-(4-bromo-2-fluoro-phenyl)-6, 7-diffuoro-4-

hvdroxy-1,3-dihvdro-benzoimidazol-2-one (I 14a):
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WO 2011/070030 PCT/EP2010/069099
O
F
HN*{
HO N
Br
H;N =
F
(I-14a)

Intermediate 1-14a was prepared from 5-amino- 1-(4-bromo-2-fluoro-phenyl)-6,7-
difluoro-4-methoxy- 1,3-dihydro-benzoimidazol-2-one (I-12a: 1.7g, 0.00438 mol) and
borontribromide using procedures analogous to those used for the preparation of
Intermediate 1-13a in DCM (10.9mL, 0.0109mol) to afford 850mg of the product (88%
yield).

Preparation of Intermediate 4,5-Difluoro-6-(2-fluoro-4-iodo-phenyi)-6.8-dihvdro-
imidazof4' 5':3 4}benzofl 2-djoxazol-7-one (I-13a):

O
HN
0 N |
Q
N F
F
(I-15a)

A mixture of 5-amino-6,7-difluoro-1-(2-fluoro-4-iodo-phenyl)-4-hydroxy-1,3-
dihydro-benzoimidazol-2-one (I-13a: 550mg, 1.3mmol) in triethyl orthoformate (5mL)
and p-toluene sulfonic acid (20mg, 0.13mmol) were taken in a flask and the flask was
heated to reflux at 120°C for 30 minutes. The reaction was monitored by TLC (70% ethyl
acetate in hexane). The reaction mixture was concentrated under reduced pressure and the
concentrate was triturated with diethyl ether and filtered. The residue was washed with
diethyl ether and dried under reduced pressure to afford 300mg of the product (54.5%
yield). H'NMR (DMSO-d, 300MHz): § 12.50 (s, 1H), 8.87 (s, 1H), 7.97 (dd, 1H), 7.78
(d, 1H), 7.50 (t, 1H). LCMS: 92.2%, m/z = 431.9 (M+1).

Preparation of Intermediate 6-{4-Bromo-2-fluoro-phenyvi)-4, 5-difluoro-6.8-dilydro-

imidazo/4'5":3,4]benzof1,2-djoxazol-7-one (I-16a);
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4, 5-Difluoro-6-(2 -fluoro-4-iodo-phenyl)-6, 8-di hydro-im dazo[41,5 ': 3, 4]
benzo[ 1 ,2- d] oxazol-7-one (1-15a: 300ngy, 0.694nmmol) in DCM (10nm) was
react ed wybhoiio70dzenzyl oxynet hyl ) cycl opr opane- | - sul f onylpcehipesiodev0d24 7Ny,
1.041 mol ), TEA (283pL, 2.082mvol) and DVAP (10ng) using procedures

anal ogous to those descri bed above for Internmediate 1-19a to afford the
crude product. Purification by colum chromatography on silica gel (10-20%
et hyl acetate in hexane) afforded 380ng of the product (83.7%yield).

1- 11INWMR (CDC13, 300Mi-1z): 8 8.1 (s, | H, 7.7-7.6 (m 21-1), 7.2-7.1 (m
31-1), 6.9 (t, 11-0, 6.7 (d, 2H, 4.2-@. ¢ (m 214), 4.0-3.9 (m 111), 3.8
(d, 11-1), 2.2-2.0 (m 21-1), 1. 41.iN-8/<( 214). Preparation of Internediate
3-(2, 2-Di et hoxyet hoxv) -5, 6-di fluor g- N-N ro- 4-

i odophenvl)-2-nitroaniline (I "; rF (1-29a)

2, 2- Di et hoxy- et hanol (0.209g, N4 hrmol ) s added to a cool ed suspension
of Nall (0.034qg, 1.456mmol) in"TI (BnlL) at OC and the resulting m xture
was stirred for 30 m nutes at 20-4¢C

2- Fl uor o- 4-i odo- phenyl -(2,3,5-trifl uo];i)- 6- ni tro- phenyl)-am ne (0.5g, |
.2135mmol ) in TI-1F (10nL) was added 'S %’\My to the reaction nmass at OC and
stirring was coftindft £ asiplépgaR@rfrok® 5niihd-834-bidifo-D 8RB -AienBHS7-Was
stirred overnight at roomtenperature. The reaction was nonitored by TLC

(20% et hy diftuose-dthydsoxyHekdifrgro-benzoimidageli opnatid 4a:§R8me ot d-tmmeb: igthyhder
reduced %ﬁﬁéﬁéﬁﬁm@&%@h@ﬁ%@%@ ifo i@@%@ﬁ%lﬁg%mogéhﬁ%%mog&%@ e. The

organi c | ayer was wat er, Dbrine ried over sodium
sul phat e #nde asmide ptepatedotetnatidate -éfhuaede pr afsd 6 80mgofthé prodlucth(@5%r ude

coetato wdidl &R P PAROER HOTRAEY B2 SR, 3PS s ERLRE ik R Gocas,
300 MHz): 7857nft2H).dHPLE) 957435 (d, 11-1), 6.90 (bs, 11 1), 6.58-6.68 (m
211), 4.58 (t, 11-1), 4.15 (d, 214), 3.51- 3.80 (m 41-1), 1.22 (t, 6H).

Preparation of Intermediate 6-(4-Bromo-2-fluoro-phenyl)-4,5-difluoro-2-methyl-6.8-

dihvdro-imidazof4'5':3,4lbenzof 1. 2-d]oxazol-7-one (I-17a).

O g
N4 i
N
0
H3C—‘<\N Br

F
F

(I-17a)

Intermediate 1-17a was prepared from 5-amino-1-(4-bromo-2-fluoro-phenyl)-6,7-
difluoro-4-hydroxy-1,3-dihydro-benzoimidazol-2-one (I-14a: 600mg, 1.6mmol), 1,1,1-
triethoxy-ethane (SmL) and p-toluene sulfonic acid (100mg) using procedures analogous
to those described above for Intermediate ]-16a to afford 350mg of the product (54.68%
yield). H'NMR (DMSO-ds, 300 MHz): & 12.40 (s, 1H), 7.90 (dd, 1H), 7.72-7.60 (m,
2H), 2.68 (s, 3H).

Preparation of Intermediate 4.3-Difluore-6-(2-fluoro-4-iodo-phenvl)-2-methyl-6,.8-
dibvdro-imidazof4’ 5" 3,4]benzof 1, 2-d]oxazol-7-one (I-18a):
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Preparation of Internediate
(4,5-Difluoro-N-(2-fluoro-4-iodophenyl)-7-nitrobenzofuran-6-am ne f1l-30a):
F (1-30a)wo 2011/070030 PCT/EP2010/069099

[3-(2, 2-Di et hoxy- et hoxy) -5, 6-di fl uoro-2-nitro-phenyll-(2-fl uoro-4-iodo-phen
yl) - am nenet hane (1g, 1.9011nmmol) was di ssolved in glacial acetic acid
(10mL) and concentrated under reduced pressure. The residue obtai ned was

di ssolved in dry DCM (10nL) and cooled to OC. This was followed by the

addi tion of BF3.etherate (2.04q, 14.476nﬁp1%. The reaction mass was stirred
12-16 hours at 20-40C. The reaction tored by TLC (10% et hyl acetate
i n hexane). The reaction nass was qu 2N NaCH sol ution (15nm),
extracted with ethyl acetate (3x3D ntlned organi c extracts
were dried over sodi um sul phCer{ co e nd reduced pressure to

i col utm chr omat ogr aphy on silica
gel (5% ethyl acetate in hexane) affarded 0.260g of the product (31%
yield). 1H NWR (CDC13, 300 MHz): 8.95 (bs, 1H), 7.77 (d, 1H), 7.38-7.50
(1dd, 1d, 2H), 6 99 (d, 1H), 6.70-6.8218mn 1H) . Preparation of Internediate

¢ el o A SRR DG, |51
4,5-difl V4 f g ne
(0. 2600, & 288 “”’B?ﬁ*-?ﬁ‘é%ﬂﬁ&s%‘ﬂ%%ﬂ%h‘i“s%ﬁ%‘”“"‘%m‘e‘)’“ﬂ%‘*m”&dd. ti on

of zinc diFEstheo: eilmg (Sral.pgiptojuege sWtonicasid (ZBmet §.bimmab ssingprogeduresed for 1
hour at 2$R£9§;usT$$o£@&§£ﬁ&ﬁ W5 AP NE G %k&af@g‘é‘%@h%m@%ﬁ&ﬁ&@ In

hexane) . eactl on masSsS was concentrate
(53.6% yield). H'NMR (DMSO-dq, 300MHz): 3 12.39 (s, 1H), 7.96 (dd, 1H), 7.78 (d,

1H), 7.48 (t, 1H), 2.67 (s, 3H). LCMS: 92.6%, m/z = 445.9 (M+1).

Intermediate 8-Cyclopropanesulfonyl-4, 5-difluoro-6-(2-fluoro-4-iodo-phenyi}-6,8-
dihvdro-imidazof4' 5':3.4]benzof 1, 2-d]oxazol-7-one (I-19a):

S0 0 R
V-

(I-19a)
TEA (78mg, 0.55mmol) and DMAP (10mg) were added to a solution of 4,5-
difluoro-6-(2-fluoro-4-iodo-phenyl)-6,8-dihydro-imidazo[4',5":3,4]benzo[ 1 ,2-dJoxazol-7-
one (I-15a: 80mg, 0.178mmol) in dry DCM (5ml.) at 0°C and the resulting mixture was

stirred for 15 minutes. This was followed by the addition of cyclopropanesulfony!
chloride (39mg, 0.27mmol) and stirring was continued for a further 3 hours at room
temperature. The reaction was monitored by TLC (50% ethyl acetate in hexane). The
reaction mixture was partitioned between water (S0mL) and ethyl acetate (SOmL). The
organic layer was washed with brine, dried over anhydrous Na; SO, and concentrated to
afford the crude product. Purification by column chromatography on silica gel (20-30%
ethyl acetate in hexane) afforded 65mg of the product (65% yield). H'NMR (CDCl;,
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pressure and the concentrate was extracted with ethyl acetate (50nmL). The
organic | ayer was washed with water, brine solution, dried over sodium

sul phat e wodotianoegat r at ed under reduced pressure to aff ecd/EP28406000§ t he
crude conpound which used for the next step without further purification.
1H NW\R (CDC13, 300 MHz): 8 7.53 (d, 111), 7.49 (dd, 11-1), 7.20 (d, 1H),
6.00 (d, 1H), 6.20 (t, 1H), 5.42 (bs, 1H), 4.10 (bs, 21-1). Preparation of
I nternedi ate 4,5-D fluoro-3-(2-/1uoro-4-iodophenyl)-1H benzof urol6, 7-

dl i m dazol -2(3H)-one (1-32a): F (I -32a) CDI (0.144g, 0.891nmol)
was added 30aMHzs 6l 3utd EnlIdX 7425-h (hl, abl),G2.M67.22 (] Ud), 3-38-3.25 (m, 1H), 1.75-

i odo- phen am ne (1-31la: 0.240g, 0.5940mmol) in dry DCM
(5m). ijﬁl)oé EﬁgA%Q%SG%’Sﬂth rred 12-16 hours at 20-40C. The reaction
was m)nltored by TLC (30% et hyl acetate in hexane). The reaction nass was
concent r alppeL AT of TR RO L S INS 0 D -JultBo YODBEPLERL & -NaS6, BXlitaRt ed Wit h
et hyl acetate. The organi C [ayer was vvashed vmth vvater brine solution,

dri ed oveimidagti/#'d':di/loraeld. 2adloxeaaltectsulforicasid dimet gtidec@ddlak essure to
afford the crude corrpound Purlfl ion by col um chromat ography on silica
gel (30% ethyl acetate in hexane%N a{j or ed 0.180g of the product (70%
yield). 1H NWVR (DVSO- d6, 300 WM& 88 . 15g(bs, 1H), 8A2 (d, 111), 7.95
(dd, 1H), 7.79 (d, 1H), 7.50 (t, QI—I)N .21 Yd, 1H). Preparation of

I nt ermedi ate 1-(Cycl opropyl sul f o 4 oro-3-(2-fluoro-4-
| odopheny1) - 1H benzof uro- [6, 7- ¢ f iazol i -one (I1-33a): (1-33a)
N F
F
(I-20a)

Intermediate 1-20a was prepared from 4,5-difluoro-6-(2-fluoro-4-iodo-phenyl)-
6,8-dihydro-imidazo[4',5':3,4]benzo[ 1,2-dJoxazol-7-one (I-15a: 80mg, 0.185 mmol),
N,N-dimethylaminosulfonyl chloride (41mg, 0.277 mmol), TEA (78mg, 0.55mmol) and
DMAP (10mg) using procedures analogous to those described above for Intermediate 1-
19a to afford 60mg of the product (60% yield). H'NMR (CDCls, 300MHz): 3 8.16 (s,
1H), 7.72-7.69 (m, 1H), 7.68-7.65 (m, 1H), 7.29-7.22 (m, 1H), 3.2 (s, 6H).

Preparation of Intermediate 8-(1-Allvl-cyclopropanesulfonyi)-4,5-difluoro-6-(2-fluoro-4-

(I-21a)
Intermediate 1-21a was prepared from 4,5-difluoro-6-(2-fluoro-4-iodo-phenyl)-
6,8-dihydro-imidazo[4',5":3,4]benzo{ 1,2-dJoxazol-7-one (I-15a: 250mg, 0.561 mmol), 1-
allyl-cyclopropanesulfonyl chloride (202mg, 1.12mmol), TEA (228mL, 1.68mmol) and

DMAP (25mg) using procedures analogous to those described above for Intermediate [-

19a to afford 180mg of the product (55.3% yield).
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TEA (0.062nL, O0.4465mp1l) was added to a sol ution of

4,5-di fluoro-3-(2-fluoro4-iodophenyl)-1H benzofuro[ 6, 7-d] i m dazol - 2( 3H) - one
(1-32a: OwWO0G€4p,/070038488mMmmp1) in dry DCM (5nL) at OC. Thi cuap2610lobmeed by
the addition of cycl opropanesul fonyl chloride (0.0331g, 0.222mmol) and
catal ytic amount of DMAP. The reaction mass was stirred for 3 hours at
2040C. The reaction was nonitored by TLC (25% et hyl acetate in hexane). The
reacti on nmass was concentrated under reduced pressure and the concentrate
was extragieA i ERCEL BYdMBSES &t I F t{h water,
bri ne sol gﬁ‘%ﬂ (dl’l édﬁ]%dverg)sgg 184 E—ﬁ ﬁ ‘?2%33'5‘ %ﬁﬁgé”\r@faf% d’hﬁﬂd% reduced
pressure t50583(1hi oH), 3.924.82 (ldezmpmtﬂ’ﬁﬂ (rrPlJH)fZ tR=266 mbiHY 11000 (m,

chr omat ogr.aph nosili % acetate in hexane) afforded 40ny of
t he produé%(é%&lﬁgéindfﬁ) %ﬁsnﬁ/ﬁ? 3 300 MHz): 6 7.77 (t, 2H), 7.65 (d,
1H, 7.29 (d, 1H, 6.99 (d, 1H, 3.31-3.38 (m 1H), 1.62- 1.74 (dd, 2H),
1.23- 1. 3Qbphraddd ofzw@dm%gsmopmpanmﬁ% G (SMtAoro AP 1096-4303%6-
Preparation of Inter rredl ate

1(1 ,_,‘.,' .‘ gty ‘“v Jazo #5814 ke ] d/prazei done 1-22a):

i odophenvl)-1H benzofuro[6 7-dJi 3H)-one (I- 34a). (1-34a)
TEA (02611g, 2.581mmol) was add o\'h_Jéa ufi on of

4,5-di fluoro-3-(2-fluoro-4-

i odophenyl) - 1H benzof ur o 6, 7- d]|n0 ne (I-32a: 0.37q,
0.8604mm1) in dry DCM (20n1_913 ol oned by the addition of
1-al lyl -cycl opropanesul fonyl chl kslrl 229g 1.89 mmol ) and catalytic

anount of DMAP (10ng). The reaction ss was stirred for 12 hours at
20-40C. The reaction was nonitored by TLC (20% et hyl acetate in hexane).
The reaction nmass was diluted with DCI\EZ(HSOWL) and partitioned between water

and DCM The of Yas te b S d
concentr at ed un g%e%l i'fﬁ%e ré)srél%?geaef? ;Sfdlﬁ,a e cf‘rilboégmér?%d etngh)az”

Eun fi )cat :cngﬂnh)glﬁd&;glhgdm miirtaza[&,ﬁgrﬂ@dnm d[ﬁ4di](l;kaz©al7gﬁé ( éH %@h@yl igeg gg elvng)
exane) a rde u ()

8 7.71 (dd: §I1r)‘“°1)7 %fg‘eﬁgmpai‘%“'%*?ﬁd%%é‘de H(JS'? @?6@"5‘#’% }‘FEX%P(% BE90 (t, 2H),

2. 70- 2 80 0(5341112&?91 andl-DUAP. (Qbm sn%'i‘)r@ceauﬂeganalegbﬂs {d‘fh()f%l‘@escrl-b%@bov%30185%
in/z 5744(|\/Hr1) HPLC: 97 %Pre aration of I nternedi ate

1- Al l yI NHylgroordinte M@ﬁ@iﬁ(dziimmfrtbe amduqté%b%ewi)aﬁ Wl?séﬁl?@isur an- 7 -yl)
cvcl opr opaggyHL).s5HY5-988 TndSHY, 738 PR (m, 1H); 3.34-324 (m, 1H), 2.74 (s, 3H), 1.74-

1.60 (m, 2H), 1.34-1.20 (m, 2H). LCMS: 81.9%; 549.9 (M+1).

Preparation of Intermediate 4,5-Difluoro-6-(2-fluoro-4-iodo-phenvl)-2-methyl-7-0x0-6, 7-
dihydro-imidazo{4'5":3, 4] benzo[1,2-d]oxazole-8-sulfonic acid dimethylamide (I-23a):
HiC
Hsc"'}\l\ L
S

%

0O
F H NH
O
/©/ />_ CH;
| F N
F
(1-23a)

Intermediate [-23a was prepared from 4,5-difluoro-6-(2-fluoro-4-iodo-phenyl)-2-
methyl-6,8-dihydro-imidazo[4',5":3,4]benzo[ 1 ,2~-d]oxazol-7-one (I-18a: §0mg,
0.178mmol), N ,N-dimethylaminosulfonyl chloride (38.5mg, 0.269mmol), TEA (54.5mg,
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F (1-3 5a) Potassiumtrinethyl silanolate (0.105g, 0.82nmmpl) was
added to a solution of 1- (1-al

| yl cycl opvopyligabdsenyl) - 4, 5- di f| uor o- 3- (2- f | uor o- 4- i odoph&mP2)10DEP0BENZOf Ur O
[6,7- d]imdazo 1-2(3H)-one (1-34a: 0.230g, 0.4108mmol) in THF (5nmL) at OC
The reaction mass was stirred for 4 hours at 20-40C. The reaction was

noni tored by TLC (10% et hyl acetate in hexane). The reaction mass was
concentrated under reduced pressure and the concentrate was extracted with
et hyl acetate. The organic | ayer was washed with water, brine solution,

dri ed over).Sddimnl) andl [PAP16mg) l@dﬂgmmadateednalogtw to thaseodederhred asbovedot o

afford the_crud rif.ica on 0 on silica
el _( Lov aPRybeipee PREt irorLife SLnE y S hratieb bt A7y HEVSRL BT 60
yi el d) . 1Hommzomci7 63@6. Mﬂm 308/:225&1(}{1,31@415,, 6}?),42072((dd3H)1+ﬁ)CM§ 25 (s,

7057%)0 g 6.32- 6.39 (m 1H), 6.22 (s, 1H),
5 65 5.75 rﬁﬁllliqu 5521%(¥ 1. ]HBLC@?OA’(d 1H), 2.88 (d, 2H), 1.15 (t, 2H),
0.75 (t, 2H). LCVS: 96.32% nlz 548. 8 (I\/H) HPLC: 97.19% Preparation of
| nt er medi g4,
benzof ur an-
(1-36a) 7 i ] 2 3-d]0
1.4376mol ) were added to a sol ut of
1-allyl-N-(4,5-difluoro-6-(2- fluoro34 i odophenyl ami no) benzof ur an- 7-
ypcycl opr opane- 1- sul f onam deHQ{B’@'S 0. (:},93_9, 0.3594mmo1) in dioxane (10niL).
This was foll owed by the additio tetroxide (0.0045g, 0.0179nmol)
in water (2nL). The reaction nas for 12-16 hours at 20-40C

i ' cgéate i n hexane). The

reaction mass was diluted wthy DrrL) %itioned between water and
DCM The organic | ayer was waslge IgN HC1L (20nL), water, brine solution
and concentrated under reduced pressure to afford the crude product.
Purification by colum chromatography on silica gel (50%ethyl acetate in
hexane) afforded 0.086g of the pr oduﬁ_zd(‘,ﬁB% yield). LCVS: 74% nilz = 548.9
(M1). Preparation of Internediate

1- (2- (Benz y | ox \mtetninyliate B L4spwaprepandd foory 6)(4-bréna2Hluons-phedryl)-4,5-difluoro-
(2-TTuoro-gls g RN RREd 4 532 Ah4 b H AR slof T ok LEFE. “36%) 6.8 Yinrhaiy, 372

N,N-dimethylaminosulfonyl chloride (196.32mg, 1.36mmol) and NaH (54.4mg,

1.36mmol) using procedures analogous to those described above for Intermediate 1-19a to
afford 65mg of the product (14.5% yield). H'NMR (DMSO-d;, 300 MHz): & 8.96 (s,
1H), 7.95 (dd, 1H), 7.79 (t, 1H), 7.69 (dd, 1H), 3.08 (s, 6H). HPLC: 95.7%

Preparation of Intermediate 6-(4-Bromo-2-fluoro-phenvi)-8-cvclopropanesulfonyi-4.5-
difluoro-6,8-dihvdro-imidazof4', 5': 3. 4]1benzof 1, 2-d] oxazol-7-one (I-25a):

S F
O N
N
<0 Br
\Y
N F
F
(1-25a)

Intermediate 1-25a was prepared from 6-(4-bromo-2-fluoro-phenyl)-4,5-difluoro-
6,8-dihydro-imidazo[4',5':3,4]benzo[ 1,2-dJoxazol-7-one (1-16a: 220mg, 0.57mmol),
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F (1-3 7a) TEA (0.0941g, 0.930mmol) was added to a sol ution of
4,5-di fluoro-3-(2-fluoro-4-

i odophenywip-2ailifobedsenzof ur o[ 6, 7-d] i mi dazol - 2(31- 1) - one ( p€3a®2010/0899
0.4651mml) in dry DCM (5nL) at OC. This was followed by the addition of
2- benzyl oxynet hyl cycl opr opanesul fonyl chloride (0.181g, 0.6976mvl) and
catal yti c anount of DMAP (0.010g). The reaction mass was stirred for 12
hours at 20-40C. The reaction was nonitored by TLC (30% et hyl acetate in

pet acon ued CoPERES IR0 bt Bt} Nk EfRg) o hRE] ekl PC
sol gti ?n gjﬁﬁe}??gg?@ar@geab %ﬁ@smkd@a&?e@;ﬂﬁ&mgﬁﬁtg@igrafgotrdhminggmeil?h I
eetate i e ERegiula BBt fe. SRR SEtbbolilr dp7 R
(CDC13, 30@)HMig0 (1, 1y 77D (ﬂdj,,l%,13.54-3.413'15,91}3),558(]039 (%H)2H8,71.§’4L1.b62&, (m 31-1),
7.12-7.18 6.98 (d, 11-1), 4.48 (s, 2H), 3.56 (dd, H 1), 3.38-3.48

@B] 3H), 6.¢
(m 11-1),2H). $PI£:940% 11.1), 2.28-2.38 (m 11-1), |.561.58 (m 1H),
1.38-1.48 (m11-1). LCVS: 98.72% mz --- 654.9(M+l) Preparation of

| nt er medi ai;r‘é‘a?r % h

i odophenv|=anTt no) o of ar an- 7=v = g
(1-38a) difluor@otmalivil-tihydroeiniiizo &, 5 atze/{ Dd [-70B2586MD1) was
added to a solution of

1- (2- (benzyloxynet hyl ) cycl opr opyl4éY| fgny1)- 4, 5-di I uor o- 3- (2- | uor o- 4- i odop
henyl) - 1Hbenzofuro [6, 7-d] irni dazo,,sf;- 2(8HF-one (1-37a: 0.180g, 0.2752mmo1l)
in THF (5nL) at OC. The reaction nB@ssNwis skirred for 2 hours at 20-40C.
The reaction was nonitored by TLCH(30% £t cetate in hexane). The
reaction mass was diluted w t,_QC @ ) p?r’ti ti oned between water and
DCM The organic | ayer was wasShednwip wat er, brine sol ution and
concentrated under reduced pressure tb afford 0.160g of the crude product
whi ch was used in the next step without further purification. 1H NWR
(CDC13,300 MHz): 8 7.52 (d, 1H), 7.4@-26hy 1H),7.32(t, 1H, 7.20-7.26 (m

5H), 7.20 (bs, 6.9 d 1 6,32- 6. n 4. A8 (s, .. 3.25 (q,
o). 262 (q IR E I ibsorgifors 6T oo T herc piiginhie afithion (1 1
LCVS:  93. @6fiethying,8-dihydrblinid {2 4,53 4BbitZo[ QD-d % dbvadne! (B 17a: 200mg,

0.52mmol), cyclopropanesulfonyl chloride (111mg, 0.78 Immol) and NaH (31.2mg,

0.78 1mmol) using procedures analogous to those described above for Intermediate 1-19a
to afford 110mg of the product (42.1% yield). H'NMR (CDCl;, 300 MHz): & 7.52-7.39
(m, 3H), 3.35-3.24 (m, 1H), 2.72 (s, 3H), 1.75-1.60 (m, 2H), 1.35-1.25 (m, 2H).

Preparation of Intermediate 8-(2-Benzvloxymethyl-cvclopropanesulfonyl)-4. 5-difluoro-6-
(2-fluoro-4d-iodo-phenyl)-6,8-dihydro-imidazof 4’5’ 3, 4]benzof 1, 2-d] oxazol-7-one (I-

27a).
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Preparati on of Cycl opropanesullonic acid

14, 5-di fl uoro-642-f1l uoro-4-iodophenvl am no) - benzooxazol -7-vil -am de (1A):
Pot assi unybronmtzpsbsi | onol ate (29ngy, 0. 182mmol ) was addedTieP2@0®6doud i on of
8-

cycl opropanesul fonyl-4, 5-di fl uor o- 6-(2-fl uoro-4-iodo-phenyl)-6, 8- di hydroirn
i dazo[4',5':3,4] benzo[ 1, 2-d] oxazol -7-one (1-19a: 65ng, 0.121mmol) in THF
(5m.) and the resulting m xture was stirred at roomtenperature for 1 hour.
The reaction was nonitored by TLC (50% et hyl acetate in hexane). The
reaction m xture was concent géted and the concentrate was di ssolved in
water, acidified with 2N HCl ext racted with ethyl acetate. The organic

| ayer was washed with brine, dried over anhydrous Na2SO4 and concentrat ed
to afford the crude product. Puri@4cation by col unm chromat ography on
silica gel (25-35%ethyl acetate i&hexane) af forded 18ng of the product
(29.5%yield). HLINVR ( CDCL13, MHg @ _8 8.14(s, 1H), 7.40 (dd, 1H),
7.32-7.24(m | H, 6.72 (s, 1H, 6.06% s{( 1), 6.55-6.45 (m 1H), 2.70-2.60
(m 1H, 1.20-1.12 (m 2H), 1.02-0.92 [my LCMS: 84.5% tn/z = 509.5
(Mtl). HPLC 92.8% Preparation of /D yl lmc acid

14, 5-di fl uoro-6-(2-fluoro-4-iodo-p )
nmet hyl - benzooxazol - 7-yl | -am de (1B):

, NNCH3 HN H ON H3C \

(1-27a)

Intermediate 1-27a was prepared from 4,5-difluoro-6-(2-fluoro-4-iodo-phenyl)-
6,8-dihydro-imidazo[4',5":3,4]benzo| 1,2-d] oxazol-7-one (I-15a: 400mg, 0.925mmol) in
DCM (10mL) by reacting with 2-(benzyloxymethyl)cyclopropane-1-sulfonyl chloride
(330mg, 1.378 mmol), TEA (377.4mg, 2.775mmol) and DMAP (20mg) using procedures
analogous to those described above for Intermediate I-19a to afford the crude product.
Purification by column chromatography on silica gel (10-20% ethyl acetate in hexane)
afforded 500mg of the product (83.8% yield). H'NMR (CDCls, 300MHz): 5 8.2 (s, 1H),
7.7-7.6 (m, 2H), 7.3-7.1 (m, 6H), 4.5-4.4 (m, 2H), 3.7-3.6 (m, 1H), 3.5-3.4 (m, 1H), 3.3-
3.2 (m, 1H), 1.9-1.7 (m, 1H), 1.4-1.2 (m, 2H). LCMS: 91.7%, m/z = 653.9 (M+H).
HPLC: 93.3%

Preparation of Intermediate 8-(1-Benzyloxymethyl-cyclopropanesulfonyl)-4.5-difluoro-6-
(2-fluoro-4-iodo-phenyl)-6,8-dihvdro-imidaze{4’, 5’ 3,4]benzaf 1, 2-d] oxazol-7-one (I-

28a):

o
A o

O o
S’ £
g NH
o) N |
4
N F

F

(1-282)
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NF F (1B) Compound 2B was prepared from
4,5-difiuoro-6-(2-fluoro-4-iodo-phenyl)- 2-

met hyl - 7-weQofr/ofecso hydr o- i m dazo[ 4' ,5': 3, 4] benzo[ 1, 2- dl exaaPh@oBswmud f oni c
acid dinmethyl am de (1-23a: 60ng, 0.12mmvl) and potassium
trirnethylsilonolate (30ng, 0.18nmmol) using procedures anal ogous to those
descri bed above for Conpound | A to afford 20ng of the product (31.7%
yield). H NWVR (CDC13, 300MHz): 8 7.42 (dd. 1H), 7.29 (d, 1H), 6.68 (s, 1H),

02 95t v A60Umefpd 2 BpecHoe BB Bp bl B B APkt Y

aci d 14, 5-djiokdzb7-@né¢I( fB@ﬂmggﬂ@ﬂmdm%)ﬁhmﬂmamrifﬂo))wasbwmmﬂim 7-yl kam de
10): C

515 di 1 UGB r e RO Rat | WLy S G mE ) drmob A EARIBEL, 5+ 3, 41
benzo[ 1, 220382 x% ) ArdBMUIP! Q0hE) @mgcbrgdea‘@sebxrha%goq@m(tﬁmes&.b@@ ABRle)for2nd

potassium tri net hyI sil onol ate (30ny | )" usi ng procedures anal ogous

to those d@sﬁnq%@_&%@@fﬁmthwﬂﬁ@amu@APwroﬁcaﬂ%b)dc ong chomatagrgphpduct (49%

31“H)e' dé o ?Mﬂc %%eré éO%@%éﬂt?é r?lle}(%é)%goﬁ%&?smﬁ%ﬁﬁth@g%gg %»617 29 (d

81. 2% i niyreld. FLBMR ((M)Gl)g, 30&%&) 88.1580 1 H)PT .84 @i, 20D, 12-7.1 (m 3H), 6. 9(t

e T R R R I P e 2B A e N S e b2 (2P il e (1)

(m, 2H).

Preparation of Intermediate 3-(2,2-Diethoxyethoxv)-3, 6-difluoro-N-2-fluoro-4-

iodophenyl)-2-nitroaniline (1-29a):

NO, |,
H3CH200 @ ©\

H;CH,CO

(1-29a)

2,2-Diethoxy-ethanol (0.209g, 1.2135mmol) was added to a cooled suspension of
NaH (0.034g, 1.456mmol) in THF (5mL) at 0°C and the resulting mixture was stirred for
30 minutes at 20-40°C. 2-Fluoro-4-iodo-phenyl-(2,3,5-trifluoro-6-nitro-phenyl)-amine
(0.5g, 1.2135mmol) in THF (10mL) was added slowly to the reaction mass at 0°C and
stirring was continued for a further 15 minutes. The reaction mass was stirred overnight
at room temperature. The reaction was monitored by TLC (20% ethyl acetate in hexane).
The reaction mass was concentrated under reduced pressure and the concentrate was
extracted with ethyl acetate. The organic layer was washed with water, brine solution,
dried over sodium sulphate and concentrated under reduced pressure to afford the crude
compound. Purification by column chromatography on silica gel (15% ethyl acetate in
hexane) afforded 0.3g of the product (47% yield). '"H NMR (CDCl; 300 MHz): 8 7.42
(d, 1H), 7.35(d, 1H), 6.90 (bs, 1H), 6.58-6.68 (m, 2H), 4.58 (t, 1H), 4.15 (d, 2H), 3.51-
3.80 (m, 4H), 1.22 (t, 6H).
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F (1D Conmpound 1D was prepared from

8-(1-allyl-cycl opropanesul fonyl) -4, 5-di fl uoro6-(2-fluoro-4-iodo-phenyl)-6,8
- di hydr o-woi2dazbeso, 5' : 3, 4] benzo[ 1, 2- d] oxazol - 7-one (L 2Pta/er2d10/089099

0. 365mMm1) and potassiumtrinmethylsilonolate (50nmg, 0.390mmol) using
procedures anal ogous to those described above for Conpound IA to afford
150ng of the product (75%yield). H NVR (CDC13, 300MHz): S 8.13 (s, 1H),
7.42 (dd, 111), 7.31- 7.25 (m 1H), 6.80 (s, 1H), 6.43-6.35 (m 111), 6.21
(s, 111), 585570(m 111) 522514(m 2H), 283(d 2H) 128120
(m 211), MAer8 & APy, 5-Diffs 2198V~ drivdoplensli@-nfir obd ;

86. 29% P;f ?rat I on of C\/cl opropanesul fonl c acid

f4,5-difl 6- (2-fl uoro-4-i odophenesl am no'_) 2- met hyl - benzooxazol - 7-yl pam d
e (1E):
0 N
N\
F I
F
(1-30a)

[3-(2,2-Diethoxy-ethoxy)-5,6-difluoro-2-nitro-phenylj-(2-fluoro-4-iodo-phenyl)-
aminemethane (1g, 1.901 1mmol) was dissolved in glacial acetic acid (10mL) and
concentrated under reduced pressure. The residue obtained was dissolved in dry DCM
(10mL) and cooled to 0°C. This was followed by the addition of BF;.etherate (2.04g,
14.476mmol). The reaction mass was stirred 12-16 hours at 20-40°C. The reaction was
monitored by TLC (10% ethyl acetate in hexane). The reaction mass was quenched with
2N NaOH solution (15mL), extracted with ethyl acetate (3x30mL) and the combined
organic extracts were dried over sodium sulphate, concentrated under reduced pressure to
afford the crude compound. Purification by column chromatography on silica gel (5%
ethyl acetate in hexane) afforded 0.260g of the product (31% yield). "HNMR (CDCl;,
300 MHz): 8 8.95 (bs, 1H), 7.77 (d, 1H), 7.38-7.50 (1dd, 1d, 2H), 6.99 (d, 1H), 6.70-6.82
(m, 1H).

diamine (F-31a).

(I-31a)

Concentrated HCI (1mL) was added to a solution of (4,5-difluoro-7-nitro-
benzofuran-6-yl)-(2-fluoro-4-iodo-phenyl)-amine (0.260g, 0.599mmol) in THF (5mL) at
0°C. This was followed by the addition of zinc dust (0.179g, 5.99mmol) at 0°C. The
reaction mass was stirred for 1 hour at 20-40°C. The reaction was monitored by TLC

(20% ethyl acetate in hexane). The reaction mass was concentrated under reduced
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(1 B Compound | E was prepared from

8- cycl opr opanesul fony1-4, 5-di fl uor o- 6- ( 2-

f | uor o- 4-wodotphensyl) - 2- met hyl - 6, 8- di hydr o-i m dazo[ 41, 5c3/rphoengmpd, 2- d] ox
azol -7-one (1-22a: 55ny, 0.12mmol) and potassiumtrinethylsilonolate (30ny,
0. 18mml ) usi ng procedures anal ogous to those descri bed above for Conpound
| Ato afford 3ng of the product (5.66%yield). HLNVR (CDCl3, 300MHz): 6

7 40 (d, 1H, 7.30-7.22 (m 1H, 6.59 (s, 1H, 6.49 (s, 1H, 6.40-6.30 (m

2 70 4 (m
L2482 R B 280 S o
D| met hyI sudrafsamshedauﬂdwéid:, briok sdlmImnodrfﬁe«i((ﬁref sadmmswplmte)mi-qnheaw’aam no) -
benzooxazo} 4 under rg(i]'uce(f‘ pressure to a}‘ford 0 %g of the crucfe compound whlchI used for thlﬁ\turzle)lizt
step without further purification. '"H NMR (CDCl; 300 MHz): 8 7.53 (d, 1H), 7.49 (dd,

1H), 7.20 (d, 1H), 6.00 (d, 1H), 6.20 (t, 1H), 5.42 (bs, 1H), 4.10 (bs, 2H).

Preparation of Intermediate 4.5-Difluoro-3-(2-fluoro-4-iodophenyl)- 1 H-benzofurof6, 7-

dlimidazol-2(3H)-one (I-32a):
O
F
HN-X
0 N |
Ny

F

F
(I-32a)

CDI (0.144g, 0.891mmol) was added to a solution of 4,5-difluoro-N6-(2-fluoro-4-
iodo-phenyl)-benzofuran-6,7-diamine (I-31a: 0.240g, 0.5940mmol) in dry DCM (5mL).
The reaction mass was stirred 12-16 hours at 20-40°C. The reaction was monitored by
TLC (30% ethyl acetate in hexane). The reaction mass was concentrated under reduced
pressure and the concentrate was extracted with ethyl acetate. The organic layer was
washed with water, brine solution, dried over sodium sulphate and concentrated under
reduced pressure to afford the crude compound. Purification by column chromatography
on silica gel (30% ethyl acetate in hexane) afforded 0.180g of the product (70% yield).
'H NMR (DMSO-ds, 300 MHz): 8 12.15 (bs, 1H), 8.12 (d, 1H), 7.95 (dd, 1H), 7.79 (d,
1H), 7.50 (t, 1H), 7.21 (d, 1H).

Preparation of Intermediate 1-(Cyclopropyvisulfonyl)-4, 5-difluoro-3-(2-fluoro-4-
iodophenyl)-1H-benzofuro- |6, 7-djimidazol-2(3H)-one (I-33a):
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(I'F) Compound | F was prepared from
6- (4- brono- 2-fl uoro- phenyl)-4,5-difl uoro-7-
0X0- 6, 7- dvbydrim7ossodazo[ 4' , 51: 3, 4] benzo[ 1, 2- d] oxazol e- 8reulHresto®c@o9 d
di et hyl am de CL 24a: 100ngy, 0.203nmol) and potassiumtrinethylsilonol ate
(39ny, 0.305mml ) using procedures anal ogous to those descri bed above for
Compound 1A to afford 30ng of the product (29%yield). HLNVR (CDC13, 300
MHz): 8 8.14 (s, 1H), 7.11-7.24 (m 2H), 7.12 (dt, 1H), 6.79 (s, 1H),
6.58-6.48 (m 1H), 2.90 (s, 6H). LCVS: 95.77 % mz = 462.9 (M2). HPLC
96. 26% Preparati on of Cycl opropakesul fonic acid
[4,5-difluoro-6-(2-fluoro-4-bro ,@I a6| no 2-0l- 7- 1 -amde 1 G: (1Q
Compound 1G was prepared from 6- 8)43 nof 2 fl uoro- phenyl) 8-

r

cycl opropanesul fonyl-4, 5-di fl uor #0- i m dazo[4',5": 3, 41benzo[ 1, 2-d
] oxazol -7- one (1-25a: 120ng, [
(46rng, 0.368nmmpl) using proce
Compound 1A to afford 20nmg of tHhe odEct (17.8%yield). HLNWVR ( DVSO d6,
300 MHz): 9.75 (s, 1H), 8.90 (s, , 7.80 (s, 111), 7.52 (dd, 1H), 7.17
(d, 111), 6.80-6.68 (m 1H), 2.68-2.60 (m 111), 0.90-0.82 (m 2H),
0.80-0.70 (m 211). LCMVB: 96.25% m &-333360. 0 (M2). HPLC. 96.94%
Preparation of TEAGHQURBEAR2D. Q%ﬂrﬁrﬁ&b Gvaéﬁddid to a solution of 4,5-difluoro-3-(2-fluoro-

[ 6- (4- brono- 2: f | uor o- phenvl am no) - 4, 5-

di f I uor o- Zr-lndﬂnhvnylbéHzlmz@fmlﬁ,W-dhm}daaolzii(alal) pipe (1-32:1 PY064g, 0.1488@mepound 1H

was prepar d (47 2-f

cycl opr opgﬁeséw{?ﬁ@‘f—% nggflﬁ)ﬁ %Srflgﬂ l?%ht%FxéaIQ‘?'HoﬁﬁyalogrOpane& 3121?%?!1 5':3,4The
nzo[ 1, 2- dhioxdz (1.0331 9 E22nmaé pandldd@ngic dnchnnof PMAFR] The fdactidrOimgss “:hs 25nT nol )
In ovater gtzlrrnl_(? for 3 hours at 20-40°C. The reaction was monitored by TLC (25% ethyl acetate in

hexane). The reaction mass was concentrated under reduced pressure and the concentrate
was extracted with ethyl acetate. The organic layer was washed with water, brine
solution, dried over sodium sulphate and concentrated under reduced pressure to afford
the crude compound. Purification by column chromatography on silica gel (20% ethyl
acetate in hexane) afforded 40mg of the product (50% yield). 'H NMR (CDCls 300
MHz): & 7.77 (t, 2H), 7.65 (d, 1H), 7.29 (d, 1H), 6.99 (d, 1H), 3.31-3.38 (m, 1H), 1.62-
1.74 (dd, 2H), 1.23- 1.30 (m, 2H). LCMS: 93.99%, m/z = 534.6(M+1). HPLC: 96.34%

Preparation of Intermediate 1-(1-Allylcyelopropyisulfonyl)-4, 5-difluoro-3-(2-fluoro-4-
iodophenyl)- 1 H-benzofuro[6, 7-dlimidazol-2(3H)-one (I-34a):

(I-34a)
TEA (0.2611g, 2.58 1mmol) was added to a solution of 4,5-difluoro-3-(2-fluoro-4-
iodophenyl)-1H-benzofuro[6,7-d]imidazol-2(3H)-one (I-32a: 0.37g, 0.8604mmol) in dry
DCM (20mL) at 0°C. This was followed by the addition of 1-allyl-cyclopropanesulfonyl
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usi ng procedures anal ogous to those descri bed above for Conpound IAto
afford 30ng of the product (31.57%yvyield). H NVR (CDC13, 300 MHz): 8
7.30- 7. 24yv0m11ddMoe307. 11 (dt, 1H), 6.56 (s, | H), 6.54-6pée/Epmi0locddyy 6. 33
(s, 1H, 2.70 (s, 3H, 2.68-2.60 (m 1H), 1.24-1.16 (m 2H), 1.04-0.96 (m
2H). LCVS: 95.35% rniz = 474.0 (M2). HPLC. 93.89% Preparation of

1- (2, 3-Di hydr oxy- propyl)-cycl opropanesulfonic acid 14, 5-dif luoro-6-(2-

fl uor o- 4-i odo- phenylani no) - benzooxazol - 7-yl | -ami de (11): HO (11)

N- et hy| sl {920 P iAo 2 SRRy AR PRIEIRD. rfe ReaiRdnthdsn Of 1
al | yl -cycl opropanesaf f'oni ¢ aci

[ 4, 5- di f| wesetifed @ fl2 boure ati20-4070- Phereydtan wie monitered bgXIdAD{20% sthyl- am de (| D
160ng, 0.290mml) in T 10nL). This was, fo t he addition of

oo Ui ¢ eAPRE s bonenhe actag i s dhaedasfia LR sy andaniintsd’ i g

M Xt ure wastvideh WaR4l afd DCRPMH: @RRAAIcAL T Sva® WaSH Gth wAEC bFifAItRA affli Xt Ur e was
concentrated and diluted with ethyl acetate. The organic |ayer was washed

wi t h wat erconegatraied peder pgsimesdpressuserie afferdjthecradeprodyRnridigatiqudysolmin d
t : ort : hi i b
concen ratcﬁﬂnﬁa?oé?ggfhglroﬁgé\ggggl(%he@l ﬁ&&ﬁ?&%@%ﬁggﬁ%bgb@ b¢Qe by

preparative HPL y preparative e of the product

(17. 7% yi eratuct (4E¥NRIACOD ISMRITINHZ BO0 BIHE:)157.05 (dd1 BY), 73094 165, 7.004s,

5 e 4 50 WhsSs7 oty 300 athag @2 86 o S aibe 2 Bs G it tabadlhe 1y

2.62-2. 50 241 LEMIS: 98.89%, &/8O 5Gam (M) ). MRS 9PB%11% in/z = 581.9 (M1).
HPLC. 94.29% Preparation of

N-(4,5-Difluoro-6-(2-fluoro-4-iodophenyl am no) benzo[ d] oxazol - 7-y1) - 1-
(2, 3- di hydreBaieians Inigkigadigie hdineN1(4.Srdifuonadi@ddlueradi somer | and (1J-i soner
2): F (inL}Jhenvlamino)benzofuran- 7-vlleyclopropane- I -sulfonamide {1-35a):

(I-35a)

Potassium trimethyl silanolate (0.105g, 0.82mmol) was added to a solution of 1-
(1-allyleyclopropylsulfonyl)-4,5-difluoro-3-(2-fluoro-4-iodophenyl)- 1 H-benzofuro[6, 7-
d]imidazol-2(3H)-one (I-34a: 0.230g, 0.4108mmol) in THF (5mL) at 0°C. The reaction
mass was stirred for 4 hours at 20-40°C. The reaction was monitored by TLC (10% ethyl
acetate in hexane). The reaction mass was concentrated under reduced pressure and the
concentrate was extracted with ethyl acetate. The organic layer was washed with water,
brine solution, dried over sodium sulphate and concentrated under reduced pressure to
afford the crude compound. Purification by column chromatography on silica gel (10%
ethyl acetate in hexane) afforded 0.177g of the product (78% yield). 'H NMR (CDCl;,
300 MHz): & 7.54 (d, 1H), 7.40 (dd, IH), 7.25 (s, 1H), 7.05 (bs, 1H), 6.99 (d, 1H), 6.32-
6.39 (m, 1H), 6.22 (s, 1H), 5.65-5.75 (m, 1H), 5.19 (s, 1H), 5.10 (d, 1H), 2.88 (d, 2H),
1.15 (t, 2H), 0.75 (t, 2H). LCMS: 96.32%, m/z = 548.8 (M+1). HPLC: 97.19%
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Foll owi ng the procedure set forth in Exanple |1,

1-al lyl -cycl opropanesul fonic acid

[ 4, 5-di f Iwonot@7¢idef | uor o- 4-i odo- phenyl am no) benzoxazol pérybhordmtabes ( 79,
0.0127np1) in THF (150nm) was reacted with N et hyl nor phol i ne- N- oxi de
(2.23g, 0.019mol), osmumtetroxide (0.32g, 0.00127npl) and water (15m) to
afford the crude product. Purification by colum chromat ography on silica
gel (0-2.5% nethanol in DCM, followed by separation of the optical isoners
using chiral HPLC afforded | g of the product (Isomer-1): (26.9%
yield). H NVR (CDC13, 300MHz): 8 8.14 (s, 1H), 7.94 (s, 1H), 7.46-7.36 (m
1H), 7. 32 Prépdrationdfntefmddidts N- ﬂﬂ)Diﬂ@oﬁ;-@(ﬁﬂbdiﬂo—4}|iibﬂopkknﬁaﬁmﬂ))( m 2H)
4.2-4.1 :

1. 02-0. 8 @Eaf=cqy Sl 0l g4 HRECE

(Isomer-2): (26. 9%y| eI d) HI NNR (CDC13 300M—|z) 8 8. 14 (s, 1H), 7.94 (s,
1H, 7.46-7.36 (m 1H), 7.3-7.24(m 1H), 6.9 (s, 1H, 6.5-6.3 (m 1H),
4.4-4.3 (m 2H), 4.2-4.1 (m 3. -3.7 (m 1H), 3.6-3.5 (m 1H), 2.6-2.5
(m 2H), 1.02-0.8 (m 4H) LQCWVE: mz: 583.8 (M+tH). HPLC. 98. 7%
Preparation of 2 (Benzyl oxymnet hyl) « Hfl -dif | uor o- 6- 0-f | uor o- 4-

i odophenyl am no) benzo Wxazol - 7- % opgopdne- 1 -sul fonam de (1K): (1K)
Compound 1K was prepared from 8- pt hyl - cycl opropanesul fonyl) -

, 5-di fl uoro-6-(2-fluoro-4-iodo- Dbet 3 i/dro i mdazo[4',5', 3, 4] benzo
[1, 2- dl oxazol -7-one (500ng, O.77mmol ih THF (10nmL) was react ed with
potassiumtrinethylsilonolate (198ng,” 1.55mmvl) to afford the crude
product. Purification by colum chrogeségyraphy on silica gel (20-30% et hyl
acetate in hexane afforded 210 of the]%roduct (43% |eI o& H NVR ( CDC13,
300MHz): 8 8. 02! utme(of)%g?@”gmm@wd @4(05307$+b43 mqlywergiaddeds "3 (¢ g,
1H), 4 5- 40&361{1110112@1%1%']& @lﬂdﬁfﬁbrolﬁP -flSore- ﬁloao%{&lyllﬁhno)l?en%f%raﬁ A-m 1H)

Tm

1.8-1 CM5' 95.6% mz = 629.8
( M+H) Hp[yocy(g@rapmleq;@baamldn(b} 0. 190g, 0.3594mmol) in dioxane (10mL). This

o0 % (LA AR BT Bl P ad -2
(2mL). The reaction mass was stirred for 12-16 hours at 20-40°C. The reaction was
monitored by TLC (50% ethyl acetate in hexane). The reaction mass was diluted with
DCM (50ml.) and partitioned between water and DCM. The organic layer was washed
with 2N HC1 (20mL), water, brine solution and concentrated under reduced pressure to
afford the crude product. Purification by column chromatography on silica gel (50% ethyl
acetate in hexane) afforded 0.086¢ of the product (43% yield). LCMS: 74%, m/z = 548.9
(M-1).

Preparation of Intermediate 1-(2-(Benzyloxymetinllcyclopropvisulfonyl)-4,.5-diffluoro-3-
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Compound 1L was prepared from 2-(benzyl oxynmet hyl )-N- (4, 5-difl uoro-6-(2-

fl uor o-4-i odophenyl am no) benzo[d] oxazol -7-yl)cycl opropane-1-sul f onam de
(150nmg, Owé3Bnmmbgzoi N DCM (10nlL) was reacted with 1. 0M seolrutrb@n/0e5098BCL3 i n
DCM (0.9, 0.952mm1) to afford the crude product. The reaction m xture
was quenched with nethanol (0.5nL) and partitioned between water and et hyl
acetate. The organic |ayer was washed with water, brine solution, dried
over anhydrous Na2SO4 and concentrated. Purification by col um

chromat ography on silica gel (60-1 et hyl acetate in hexane) afforded
65mg of the product (54%vyi el d).#@ (CbCl 3, 300MHz): 7.7-7.6 (bs, 1H),
7.4-7.3 (m 1H), 7.3-7.2 (m 1H)) ox&'(s, 1H), 6.2 (s, | H, 6.2-6.0 (m
1H), 3.1-3.0 (t, 1H), 4.2-4.0 ( 2H), 2.6-2.5 (m | H, 1.5-1.4 (m 1H),
1.0-0.9 (m 2H). LCVs: 100% ink /= 539.6 (MtH). HPLC:. 83. 1% Preparation of
1- (Benzyl oxynet hyl )-N- (4, 5-di f| yOr o-6-(2-fl uoro-4-

i odophenyl am no) benzo[ d] oxazol - 7- clppropane- 1-sul fonam de (1IM: F (1M
8- (1- Benzyl oxynet hyl - cycl opr opanqgti
heny1l) - 6, 8-di hydro-i m dazo [4%%3, 4
0.580mml ) in THF (10nlL) was re papsiumtrinethylsilono late
(222ng, 1.74nmmol) to afford they product. Purification by colum
chromat ography on silica gel (15-20 oechyI acetate in hexane) afforded
230ny of the product (54.7%vyield).FHINVR (CDC13, 300MHz): 8.0 (s, 1H),
7.4 (dd, 1H, 7.3-7.2 (m 6H), 6.9 (%Mﬁag\/is 6.4-6.3 (m 1H), 4.6 (s, 2H),
3.9 (s, 2H), 1.4 (t, 2H), 1.0 (t, 2H. L : 100% iniz = 629.9 (MH)
Prepar ati on of TRA(@,54 0y, {0430 mmob) W&-ddiderbioa-sehitiod op hérdifleord BeRHfbore4f c11

0xazol - 7- Y& e ML QRN AR AU E SRR S (3281 7:0D8 FEmCh N ay

DCM (5mL) at 0°C. This was followed by the addition of 2-benzyloxymethyl-

O

cyclopropanesulfonyl chloride (0.181g, 0.6976mmol) and catalytic amount of DMAP
(0.010g). The reaction mass was stirred for 12 hours at 20-40°C. The reaction was
monitored by TLC (30% ethyl acetate in hexane). The reaction mass was diluted with
DCM (50mL) and partitioned between water and DCM. The organic layer was washed
with water, brine solution and concentrated under reduced pressure to afford the crude
product. Purification by column chromatography on silica gel (15% ethyl acetate in
hexane) afforded 0.180g of the product (60% yield). 'H NMR (CDCl; 300 MHz): § 7.71
(d, 1H), 7.59-7.65 (m, 2H), 7.24-7.28 (m, 3H), 7.12-7.18 (m, 3H), 6.98 (d, H), 4.48 (s,
2H), 3.56 (dd, 1H), 3.38-3.48 (m, 1H), 3.25-3-35(m, 1H), 2.28-2.38 (m, 1H), 1.56-1.58
(m, 1H), 1.38-1.48 (m,1H). LCMS: 98.72%, m/z = 654.9(M+1)

Preparation of Intermediate 2-(Benzyvioxvmethyl)-N-(4, 5-difluoro-6-(2-flucro-4-

iodophenylamino)benzofuran-7-vl)cyclopropane- 1 -sulfonamide (I-38a):
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F (1N 1-(
-di fluoro-6-(2-f

Benzyl oxynet hyl )-N- (4,5
| uor o- 4-i odophenyl am no) -

benzo[ d] oxe2011/066080) cycl opr opane- 1- sul f onam de (100ny, @cimEPosmlogoobn DCM

(10nL) was react
to afford the cr
extracted using
bri ne sol ution,

ed with 1.0M sol ution of BC1l3 in DCM (0.476nL, 0.476mmuol)
ude product. The reaction m xture was quenched with ice and
ethyl acetate. The organic |ayer was washed with water,
dried over anhydrous Na2SO4 and concentrated. Purification

by preparative TLC (70% et hyl acetate in hexane) afforded 35ng of the

product (42%yield). H NWVR (CDCL
7.3-7.2 (m 111),
2.7 (s, 1H, 1.4 (t, 21-1), 1.
(M 11). HPLC. 95.5% Exanple 2 ®

14, 5-di fl uor o- 6-
F (2A) Pot
to a solution of

1- (cycl opropyl sul fonyl) -4, 5- dlflugf%NH-
H-benzofurol [ 6, 7-d] i mi dazol - 2( 3k oAg

at 0C. The react

was nonitored by TLC (25% et hyl

'OON+E):43 8.1 (s, 111), 7.4 (d, 1H),
(s, 1H), 6.5-6.4 (m 11-1), 4.1 (s, 2H)
(t7 21-1). LCVs: 97.25% niz = 537.8
iﬁifration of Cvcl opropane stdfonic acid

7.1 (s, 1H),

(2-fluoro-4-iodophenyl am no) - benzof uran-7-yl kam de (2A):
assiumtrinethylAsilpanol ate (0.019g, 0.1498mMmmvl) was added

-fFuor o- 4-i odophenyl) - |
4g, 0.0749mm1) in TI-1F (5n)
rs at 20-35C. The reaction

ion mass was stigr
€ ane). The reaction mass was

A
diluted with DCM (50nL) and partitioped betmeen wat er

(1-38a)

Potassium trimethy] silanolate (0.105g, 0.8256mmol) was added to a solution of

1-(2-(benzyloxymethyl)cyclopropylsulfonyl)-4,5-difluoro-3-(2-fluoro-4-iodophenyl)-1H-
benzofuro[6,7-d]imidazol-2(3H)-one (I-37a: 0.180g, 0.2752mmol) in THF (5mL) at 0°C.
The reaction mass was stirred for 2 hours at 20-40°C. The reaction was monitored by

TLC (30% ethyl acetate in hexane). The reaction mass was diluted with DCM (50mL)

and partitioned between water and DCM. The organic layer was washed with water, brine

solution and concentrated under reduced pressure to afford 0.160g of the crude product
which was used in the next step without further purification. 'H NMR (CDCl; 300
MHz): 6 7.52 (d, 1H), 7.40 (d, 1H),7.32(t, 1H), 7.20-7.26 (m, 5H), 7.20 (bs, 1H), 6.92 (d,
1H), 6.32-6.39 (m, 2H), 4.48 (s, 2H), 3.25 (q, 2H), 2.52 (q, 1H), 1.52-1.53 (m, 1H), 1.20-
1.23 (m, 1H), 0.90-1.01 (m,1H). LCMS: 93.86%, m/z=627.9 (M-1). HPLC: 95.59%

Example 1

Preparation of Cyclopropanesulfonic acid {4, 5-difluoro-6-(2-fluoro-4-iodo-

phenvlamino)-benzooxazol-7-vij-amide (14):

O
o

Offs‘NH H F
0] N
Seast
F

(1A)
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and DCM The organic | ayer was washed with water, brine solution and
concentrated under reduced pressure to afford the crude product.

Puri fi catwonobyr7essbumm chr omat ography on silica gel (20%cetdryéiopcmbate in
hexane) afforded 0.025g of the product (66%yield). 1H NVR (CDC13, 300
MHz): 8 7.72 (d, 1H), 7.40 (dd, 1H), 7.28 (d, 1H), 6.99 (d, 1H), 6.95 (bs,
1H), 638-6.6.41 (t, bs, 2H), 2.58-2.62 (m 1H, 1.11-1.19 (m 2H), O0.83-
0.98 (m 2H). LCVS: 96.54% ink = 506.7 (M1). HPLC. 96.31% Preparation of

11 (2,5 Ol R AR PRAERYAS LA B8 o SR8, (>

N- net hyl npcrlmhobammlfmyldm(dm&%g (2-Bludiddd-ivtot phetnd 56 Bctllediré-0 a soI uti on of

1- allyl-cyc] opr, suI ncaC|

U2, 5 11 G (B3 Bl Al GegSlsane Adden 69me b g BHE (imUani de
(0.1674g, Qn@%lﬂégﬁmnk rhiRtufd fad stimledl at fbBiSte MPSrafuft! foP WRFuD Y hé REctaididsi on of

osm umtetroxide 00779 0.03041mpl ) in water (1nlL). The reaction nass
was sti rré'lP“FtélfediJB THELEE /mthsé@cwem hem@e)rH@mmamnmstumwa&@nwtwdTLc (10%
met hanol I I t t n et hyl
ncetare (BN RanAEELs SiENERRMRR, KRARe Ol PG R REEE" SstnL).
bri ne sol athybatcetmd The)mgam:rlayeedramatﬂaed wittl bciae, ctmedssmaahydmmmnsmt he crude

product. ific t| 0, um ,chr h sl lic e 5% rret hanol
PhCehi or ofth Fyreaiistle darObbE el PRt g bton oy iy

( CDC13, 306iliddrigl: (2§3§'°06:9M ﬁcetﬁﬁnheialé@aff&ded ith of_?'th3§rdd%ct (19"5% Wel8® (d, IH),
6.98 (bs, 1H), 38-6 n}) i I—E ét@ 3.32 (d,
1H), 2.55 (q, MM@(C'PLCI e Mﬂ;% 581147@9 ) 72‘|Q)(dd11§§ 3 2(4r§1ﬂ ﬂﬂf) 67i_2CIVB

99. 49% ( a f

1 (2 bydr SRR CIa S ol it 2 80 BRAIHDL 120002 m, 24), 1.02:0.92

14, 5- di f | (or ZH6-1{MB] #6Y %6 mizoddGheviy Dadlilé): 9B&hzof ur an- 7- yl j ani de (20):

HO (2C) NaBH4 (0.117g, 0.82mmol) was added to a sol ution of

1- (2- oxo-ethyl)- cycl opropanesul fonic acid

[ 4, 5- di f| Peérardiiondf Dirierhplsillfinidacid Sl bmron 62 Habmol iidephénylyhinopm de
(0.086g, 0.1557mD1) i y T OnL) at OC. This was followed by the

addi ti on BENspetzaniazqlyy sdwPse over a period of 10 nminutes at OC. The
reaction nmass was stirred for 30 mrAtes~pat 10C. The reaction was nonitored
by TLC (60% et hyl acetate in hexane). l;he Peaction nmass was partitioned
between et hyl acetate (50nL) and wat@ksSxghe organic | ayer was washed with
wat er, brine solution and concentrat under reduced pressure to afford the

crude product. Purification by colu ch ma ography on silica gel (60%
et hyl acetate in hexane) afford_(% 6@ product (46%vyield).

(1B)

Compound 2B was prepared from 4,5-difluoro-6-(2-fluoro-4-iodo-phenyl)-2-
methyl-7-0x0-6,7-dihydro-imidazo[4',5":3,4]benzo[ 1,2-d]oxazole-8-sulfonic acid
dimethylamide (I-23a: 60mg, 0.12mmol) and potassium trimethylsilonolate (30mg,
0.18mmol) using procedures analogous to those described above for Compound 1A to
afford 20mg of the product (31.7% yield). H'NMR (CDCl;, 300MHz): & 7.42 (dd, 1H),
7.29 (d, 1H), 6.68 (s, IH), 6.38-6.30 (m, 1H), 6.12 (s, 1H), 2.90 (s, 6H), 2.72 (s, 3H).
LCMS: 92.3%, m/z = 526.9 (M+1). HPLC: 91.02 %.

Preparation of Dimethyisulfamic acid {4, 5-difluoro-6-(2-fluoro-4-iodo-phenylaming)-

benzooxazol-7-vi]-amide {1C):
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11-1 NWR (DVS0O-4 300 MHz): 8 9.56 (bs, 1H), 8.34 (d, 1H), 7.77 (bs, 1H),
7.56 (dd, II-1), 7.48 (d, 111), 7.22 (d, 1H), 6.48-6.52 (m 111), 4.52 (bs,
111), 3.5¥Y0@P11/079039) 2. 20 (t, 2H), 0.85 (t, 2H), 0.55 PCI/EPIAIP/060TNE:
100% rri/z 550.8 (M | ). HPLC: 96. 79% Preparation of

2- 11vdr oxvmet hyl - cycl opropanesul fonic acid [4,5-difltioro-6-(2-fltioro-4-

i odo- phenyl am no) - benzof uran-7-vll-am de (2D): HO (2D) 1M BC13
solution in DCM (0.477n-tL, 0.4777mol) was added dropwi se to a sol ution of
2- benzyl oxynet hyl - cycl opr opanesul fonic acid [4,5-difluoro-6-(2-fluoro-4-

i odo- phenyl ani no) - benzof uran- 7-yfHyni de (0.150g, 0.2388mol) in dry DCM
(5n-tL) at -75 C and stirred for M _kOur at -75C. The reaction mass was
allowed to attain 20-35C and %&%ti)ﬁ}m{the sgirring for 2 hours at sane
tenmperature. The reaction was nmonf orjed C (50% et hyl acetate in
hexane). The reaction mass was qferefred turated sodi um bi car bonate
solution and then diluted with BC @ organi c | ayer was separ at ed,
washed with water, brine soluti oMangcopcen¥ratpd under reduced pressure
to afford the crude product. Purification by colum chronat ography on
silica gel (50%ethyl acetate in hexane) afforded 0.070g of the product
(55%vyield). 1H NWVR (DVSO-d6 300 MHz) (1(® 9.38 (s, 1H), 8.19 (d, 1H), 7.77

bs. 1H), 7.52 . . d 6, 42- 6.44 1H), 4.53
(0> 1r3” oa - §opopt i b Piblis Bk Zaffuolels-Horce oy bloxd )
L S S S Ol s (1)

: . 15% . e inhi bitor roperties o
conpounds Oolfz""ﬂ?l_“ﬁ%pqw&mtflﬂﬁtq%’@"%atﬁéﬁ?&prlmlh‘ﬁ?ﬁ%r&gﬁd“ﬁ%e of the

f ol I owi Ng ah@8Eoud i@ BRSREribed above fr BidbolMak Al ford SREE oS Podust Used to
eval uate the effectg of these conpounds as inhibitors of the MAP kinase

pat hway. dAﬁ%é yiejdvad] BIMR €eREh, ) & 848 (s, dpDisthildy Has AP dntHDhuman
; . . .
VeI i e YREAEE S BRI Rt i, 28 P B, DEVRD ) dbe, shgR31 o 02CH ! Ve

2/ ERK2 ( C4M-No .HPIA::®8GPe.enzynmes procured from Upstate. TR-FRET (Time
resol ved fl uorescence resonance energy transfer) detection technology is
used for the read out. The assay buffer solution contains 50 rnM Tris pH
7.5, 10 r A of £44 qpropangsugIe goic] Hrydifigorp-Gufd-Luqroddsioder BRAF, 2 nM
unactive %{Mna}%éﬁﬁﬂﬁb}d]ﬂ.m;de¥@§!:p. M ATP and 500 nM I ong chain

bi oti n-peptide substrate (LCBF PPP) in a 384 well format. The

ki nase reaction is stopped after 90 m nut with 10 rnM EDTA and Lance
detection m x (2 nM Eu-| abel ed phosphoseridﬂe t hreoni ne anti body (Cat.

No. AD0176- Perkin El ner), 20 nM SA- APC (Caty CR130- 100- Perkin Elner) is
added. The TR-FRET signal (Excitatd on atHN4®, nm Em ssion at 615 nm and
665 nn) is read with 50 j.is delay_ti Victor3 V fluorineter. The
data is cal culated using the ratfo ¢ ' at 665nmto 615 nm The

)

final concentration of DVBO is 2%& % ip agsay. Conmpounds are screened
at 10 concentration with pre-i hcubati bn of the enzynes in the presence of
test compound for 45 m nutes. F

(1D)

Compound 1D was prepared from 8-(] -allyl-cyclopropanesulfonyl)-4,5-difluoro-
6-(2-fluoro-4-iodo-phenyl)-6,8-dihydro-imidazo[4',5'":3,4]benzo[1,2-d]oxazol-7-one (I-
2la: 210mg, 0.365mmol) and potassium trimethylsilonolate (50mg, 0.390mmol) using
procedures analogous to those described above for Compound 1A to afford 150mg of the
product (75% yield). H'NMR (CDCl;, 300MHz): 5 8.13 (s, 1H), 7.42 (dd, 1H), 7.31-
7.25 (m, 1H), 6.80 (s, 1H), 6.43-6.35 (m, 1H), 6.21 (s, 1H), 5.85-5.70 (m, 1H), 5.22-5.14
(m, 2H), 2.83 (d, 2H), 1.28-1.20 (m, 2H), 0.87-0.80 (m, 2H). L.CMS: 97.9%, m/z = 548.0
(M-1). HPLC: 86.29% .
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Each individual 1050 is determ ned using a 10 point dose response curve
generated by G aphPad Prism software Version 4 (San D ego, California, USA)
usi ng nornwbingar7ogsegr essi on curve fit for signoidal dosecrarpowsevcdyari abl e
sl ope). An in-vitro MAP ki nase assay is set up using activated MAP

ki nase 2/ ERK2 (Cat. No.14-550) obtained from Upstate. TR-FRET detection
technology is used for the read out. The assay buffer solution
contains 50 nM Tris pH 7.5, 10 MM WyCl12 , | mM DTT, 0.01 % Tween 20, 1 nM
activated ERK2, 100 i M ATP and 500 nM Iong chain biotin-peptide substrate
(LCB- FEKNLYTP . k ASe re%Ftlon is stopped
after 90 y —m ; &C I nM Eu- | abel ed
phospho- s%bm@ﬁmzhb)ebweﬂ@l-&ntzbmw xmnm (IE,DO 76-Perkin El ner), 20 nM

SA- APC (Cat. No. CR130-100-Perkin Elner) is added. The TR-FRET si gnal
(excitation at 340 nm em ssion at 615 1@n 665 nm is read with 50 J.is
delay tine on Victor3 V fluorineter. The, fata is calculated using the ratio
of readings at 665nin to 615 nng The fH ak)concentratlon of DMBOis 2.5 %
in the assay. Conpounds are scrreneﬁ oncentration with
pre-incubation of the enzynes e ENCe @t est conpound for 45

m nut es. The radioactiv gi.(fg assay i s standardi zed using
reconbi nant hurman activated B ki nase (Cat No. 14-557) and ki nase
dead MEK | (K97R) ( Cat No. 14-737) pro€ured from Upstate. The

i ncorporation of 32P into MEK1 (K97R) BRAF (V599E) is neasured with
final assay buffer conditions of 50 Mﬁ ris pH 7.5 10 mMMWCl2 , 1 nM DIT,
100 nM sucr ose CohfpOuipd I\Ewﬂpmmraf fromsanatbptdahesuVoyIR, Rt udrol6-G- [ y 32P1
ATP and 500 ng IVEK1 Kin dead s aﬂirate The enz natlc reaction is

st opped afffugro- ‘!L"%iorﬁhﬁﬁlf]g -ty 68%']] roipydaZeldht ordlbengelilfrdlaxerol 7100¢ ATP. The
sol ution i I t 75 %

or t hophos p%aogsg%ﬁgqglr??%ba%ﬁ phﬁ\g/\ﬁuﬁﬁﬁgréeetﬁglglel Eﬁ?fﬁgﬁ e%nlg@ﬁ)ldlg!tngr papers
are read iprocgdurss analpgbes @ thuse Idgscrlb@d ahoive FatGompovad Ihxﬁéfp affmdénig qfahe

concentr at r at 10 tM
concentra (ﬁﬁqp 6 dd?ncaﬂﬁpﬂgﬁng?gﬁﬂgﬁg%zynes ﬁgﬁﬁfééﬁﬁ of test
conpound f6(ﬁ9 45 H)] 042 s 1H), 6.40-Aheer, [dHSATE (CBHY2. &&ﬁsmbnvm)an e211u|4| y

(2005) - 15 Psg 1S Gy g LEiws: SEPR AR i M PP ST, Y155+

1576- 1583. The cell viability assay in A375 cells is set up in a
96-wel |  plbRuwb MO Die iR Ee adtd T4 51iRuctElsL @WbLFS 1-Be0hd-BRSRInind/at 1S
cl eaved to an oran formazan dyé by the mitochondria of metabolically
active ce&ﬂ@LﬁﬂﬁﬂhgﬂﬂaﬁdﬁtﬁﬁklIoms for rapid determnation in a mcrotitre
plate, to give reproducible and sitive results. A375 cells are
grown in DMVEM nedia containing 1Q BBS and 1nM sodi um pyruvate. Cells are
trypsini zed and seeded at 1008,;&e Bs well. After allowing the cells to

adhere overni ght, compound is add@d 4 the hell's at the foll ow ng final
concentrations: 10, 3, 1, 0.3, QY @ o 1, 0. 001, and 0.0001 AM The
h ca

assay is set up in triplicates ﬁ%r ntrati on. DMSO concentrations
are kept at 0.5%/well. Three dalls affeiF coffpodnd addition, the XTT assay
is perforned. Wells are washed once mith PBS. 100 AL of DVEM medi a wi t hout
phenol red or PBS is added to each well. A working solution of XTT
containing | ng/ml XTT and 100 AL of )(stock concentration 0.383 ng/m)

per 5ml is pr e@ah@duncﬁﬂ: &aﬁﬂre]ﬁredﬁ&nmﬂmr&ﬁo-iqmﬂrb-gﬁe@i) #3-Gifieradded to
each wel|l. Absorbance of Eﬂate is read at 465nm usin a S ectranax 190

( Vbl ecul aP*®évi-dibdro- “T'H’éz%{ﬂsso heueoli 2otipxaaples- Wl‘foﬁlcr?éﬂii mgthy @& one,

but wi t hoyj,.c [NeT=Ys te ings from
all wells. = ﬁkh%%g?ggﬂﬁg)e v?g%%mﬁ?ehﬁghggm%ﬁﬁMp3©ﬁ%o§g?d%r|nhgﬂge bl ank
subt r act egrogedures fnalogovseo |ﬂs08t= desstiball abové feDVe@palah $A s aff@d Wwmgalithe. G150

val ues are t u l,i r,eqr essi on
curve 1 1 PrARedRa Ry S BRI CROE R BT L PLOZ FRE, 54 m S 221
viability assay is further described in Scudiero, et. aI., Cancer Research
(1988) 48, 4827-4833; Wislow, et. al., J. Natl. Cancer Institute, (1989)
81, 577-586; and Roehm et. al., J. Imunol.Mthods [1991] 142: 257- 265.
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The conpounds of the above Exanples were evaluated as inhibitors of the MAP
ki nase pat hway i n a BRAF- MEK- ERK enzymatic cascade assay and in a cell

vi abi | i t ywaeay70a3he results of which are collated i n TROIT&EP20108b992 TABLE
1 Ex No. Ainhibition ( IOoM dso (PM I A 100 0.205 1B 100

7.12 (dt, 1H), 6.79 (s, 1H), 6.58-6.48 (m, 1H), 2.90 (s, 6H). LCMS: 95.77 %, m/z =
462.9 (M-2). HPLC: 96.26%

Preparation of Cyclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-bromo-

henviamino)-2-methyl-benzooxazol-7-vl[-amide (1G):

X,,O
S R

AN
0" NH
N
<O Br
\

N F

(1G)

Compound 1G was prepared from 6-(4-bromo-2-fluoro-phenyl)-8-
cyclopropanesulfonyl-4,5-difluoro-6,8-dihydro-imidazo[4',5":3,4]benzo[ 1,2-d]oxazol-7-
one (I-25a: 120mg, 0.245mmol) and potassium trimethylsilonolate (46mg, 0.368mmol)
using procedures analogous to those described above for Compound | A to afford 20mg
of the product (17.8% yield). H'NMR ( DMSO-ds, 300 MHz): 6 9.75 (s, 1H), 8.90 (s,
1H), 7.80 (s, 1H), 7.52 (dd, 1H), 7.17 (d, 1H), 6.80-6.68 (m, 1H), 2.68-2.60 (m, 1 H),
0.90-0.82 (m, 2H), 0.80-0.70 (m, 2H). LCMS: 96.25%, m/z = 460.0 (M-2). HPLC:
96.94%

Preparation of Cyclopropanesulfonic acid [6-(4-bromo-2-fluoro-phenviamino)-4.3-
difluoro-2-methyl-benzooxazol-7-vi]-amide (1H):

AL

d’f NH n F
O
Wil
N F Br
F :
(1H)

Compound 1H was prepared from 6-(4-bromo-2-fluoro-phenyl)-8-
cyclopropanesulfonyl-4,5-difluore-2-methyl-6,8-dihydro-imidazo[4',5":3,4]benzo[ 1,2-
d]oxazol-7-one (1-26a: 100mg, 0.2mmel) and LiOH (50mg, 1.25mmol) in water (2mL)
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using procedures analogous to those described above for Compound 1A to afford 30mg
of the product (31.57% yield). H'NMR (CDCls, 300 MHz): § 7.30-7.24 (m, 1H), 7.11
(dt, 1H), 6.56 (s, IH), 6.54-6.46 (m, 1H), 6.33 (s, 1H), 2.70 (s, 3H), 2.68-2.60 (m, 1H),
1.24-1.16 (m, 2H), 1.04-0.96 (m, 2H). LCMS: 95.35 %, m/z = 474.0 (M-2). HPLC:
93.89%

Preparation of 1-(2,3-Dihydroxy-propyl)-cyclopropanesulfonic acid [4.5-difluoro-6-(2-

Huoro-4-iodo-phenylamino)-benzooxazol-7-yl [-amide (11):

HO,

OH
°

O’/S‘NH F

N
o
Q

(1

N-Methylmorpholine-N-oxide (34mg, 0.290mmol) was added to a solution of 1-
allyl-cyclopropanesulfonic acid {4,5-difluoro-6-(2-fluoro-4-iodo-phenylamino)-
benzooxazol-7-yl]-amide (1D: 160mg, 0.290mmol)' in THF (10mL). This was followed
by the addition of osmium tetroxide (7.3mg, 0.0287mmol) and water (0.5mL). The
resulting mixture was stirred at room temperature overnight. The reaction mixture was
concentrated and diluted with ethyl acetate. The organic layer was washed with water,
saturated NaHCOs, brine, dried over anhydrous Na,SO4 and concentrated to afford
150mg of the crude product. Purification by preparative HPLC, followed by preparative
TLC afforded 8mg of the product (17.7% yield). H'NMR (CDCl;, 300MHz): § 8.14 (s,
1H), 7.94 (s, 1H), 7.46-7.36 (m, [H), 7.3-7.2 (m, 1H), 6.82 (s, 1H), 6.45-6.34 (m, 1H),
4.40-4.26 (m, 2H), 4.20-4.10 (m, 1H), 3.75-3.65 (m, TH), 3.60-3.50 (m, 1H), 2.62-2.50
(m, 2H), 0.92-0.80 (m, 4H). LCMS: 96.11%, m/z = 581.9 (M-1). HPLC: 94.29%.

Preparation of N-(4,5-Difluoro-6-(2-fluoro-4-iodophenyvlamino)benzofdloxazol-7-yi) -1 -

(2, 3-dihydroxypropyl)cyclopropane-I-sulfonamide (1J-isomer I and {1J-isomer 2):

60



99 2.37 1G 92 >10 1H 10 -- 1! 100 0. 047

WO 2011/070030 PCT/EP2010/069099
Ho OH
I
O,,S NH o F
e} N
§
N F |
F
(19

Following the procedure set forth in Example 11, 1-allyl-cyclopropanesulfonic
acid [4,5-difluoro-6-(2-fluoro-4-iodo-phenylamino)benzoxazol-7-yl]-amide (7g,
0.0127mol) in THF (150ml.) was reacted with N-methylmorpholine-N-oxide (2.23g,
0.019mol), osmium tetroxide (0.32g, 0.00127mol) and water (15mL) to afford the crude
product. Purification by column chromatography on silica gel (0-2.5% methanol in
DCM), followed by separation of the optical isomers using chiral HPLC afforded 1g of
the product

(Isomer-1): (26.9% yield). HNMR (CDCls, 300MHz): & 8.14 (s, 1H), 7.94 (s,
1H), 7.46-7.36 (m, 1H), 7.3-7.2 (m, 1H), 6.9 (s, 1H), 6.5-6.3 (m, 1H), 4.4-4.3 (m, 2H),
4.2-4.1 (m, 1H), 3.8-3.7 (m, 1H), 3.6-3.5 (m, 1H), 2.6-2.5 (m, 2H), 1.02-0.8 (m, 4H)
LCMS: 100%, m/z: 583.9 (M+H). HPLC: 98.6%

(Isomer-2): (26.9% yield). H'NMR (CDCl;, 300MHz): & 8.14 (s, 1H), 7.94 (s,
1H), 7.46-7.36 (m, 1H), 7.3-7.2 (m, 1H), 6.9 (s, 1H), 6.5-6.3 (m, 1H), 4.4-4.3 (m, 2H),
4.2-4.1 (m, 1H), 3.8-3.7 (m, 1H), 3.6-3.5 (mm, 1H), 2.6-2.5 (m, 2H), 1.02-0.8 (m, 4H)
LCMS: 100%, m/z: 583.8 (M+H). HPLC: 98.7%

Preparation of 2-{ Benzyloxymethyl)-N-(4,5-difluoro-6-{2-fluoro-4-

iodophenylamino)benzofd]oxazol-7-vi)cyclopropane-1-sulfonamide (1K):
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Compound 1K was prepared from 8-(2-benzyloxymethyl-cyclopropanesulfonyl)-
4,5-difluoro-6-(2-fluoro-4-iodo-phenyl)-6,8-dihydro-imidazo[4°,5°,3,4]benzo[1,2-
dloxazol-7-one (500mg, 0.77mmol) in THF (10mL) was reacted with potassium
trimethylsilonolate (198mg, 1.55mmol) to afford the crude product. Purification by
column chromatography on silica gel (20-30% ethyl acetate in hexane) afforded 210mg
of the product (43% yield). H'NMR (CDCls, 300MHz): 5 8.0 (s, 1H), 7.5-7.2 (m, 7TH),
6.9 (s, 1H), 6.5 (s, 1H), 6.3 (td, 1H), 4.5-4.4 (m, 2H), 3.5-3.4 (m, 1H), 3.2-3.1 (m, 1H),
2.7-2.6 (m, 1H), 1.8-1.7 (m, 1H), 1.4-1.3 (m, 1H), 1.1-1.0 (m, [H). LCMS: 95.6%, m/z =
629.8 (M+H). HPLC: 93.7%

Preparation of N-(4,5-Difluoro-6-(2-fluoro-4-iodophenviamino) benzofdloxazol-7-yl)-2-

(hydroxymethyl)eyclopropane-1-sulfonamide (11):

L,o
/
P NH F
o " H
N
SO0
F |
F
(1L)

Compound 1L was prepared from 2-(benzyloxymethyl)-N-(4,5-difluoro-6-(2-
fluoro-4-iodophenylamino) benzo[d] oxazol-7-yl)eyclopropane-1-sulfonamide (150mg,

0.238mmol) in DCM (10mL) was reacted with 1.0M solution of BCl; in DCM (0.9mL,
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0.952mmol) to afford the crude product. The reaction mixture was quenched with
methanol (0.5mL) and partitioned between water and ethyl acetate. The organic layer was
washed with water, brine solution, dried over anhydrous Na,SO, and concentrated.
Purification by column chromatography on silica gel (60-100% ethy! acetate in hexane)
afforded 65mg of the product (54% yield). H'NMR (CDCl;, 300MHz): § 7.7-7.6 (bs,
1H), 7.4-7.3 (m, 1H), 7.3-7.2 (m, 1H), 6.6 (s, 1H), 6.2 (s, 1H), 6.2-6.0 (m, 1H), 3.1-3.0
(t, 1H), 4.2-4.0 (m, 2H), 2.6-2.5 (m, 1H), 1.5-1.4 (m, 1H), 1.0-0.9 (m, 2H). LCMS:
100%, m/z = 539.6 (M+H). HPLC: 83.1%

Preparation of 1-(Benzyloxymethyl)-N-(4,5-difluoro-6-(2-fluoro-4-

iodophenvlamino)benzofd]oxazol-7-yl)cyclopropane-1-sulfonamide (I1M):

d “NH H F
0 N
S0
N F |

F
(IM)

8-(1-Benzyloxymethyl-cyclopropanesulfonyl)-4,5-difluoro-6-(2-fluoro-4-iodo-
phenyl)-6,8-dihydro-imidazo [4°,5°,3,4] benzo[1,2-d]oxazol-7-one (380mg, 0.580mmol)
in THF (10mL) was reacted with potassium trimethylsilonolate (222mg, 1.74mmol) to
afford the crude product. Purification by column chromatography on silica gel (15-20%
ethyl acetate in hexane) afforded 230mg of the product (54.7% yield). H'NMR (CDCl,,
300MHz): 6 8.0 (s, 1H), 7.4 (dd, 1H), 7.3-7.2 (m, 6H), 6.9 (s, 1H), 6.4-6.3 (m, 1H), 4.6
(s, 2H), 3.9 (s, 2H), 1.4 (t, 2H), 1.0 (t, 2H). LCMS: 100%, m/z = 629.9 (M+H)

Preparation of N-(4,3-Difluoro-6-(2-flucro-4-iodophenyiamino)benzo [d]oxazol-7-vi)-1-

(hydroxymethyl)cyclopropane-1-sulfonamide (IN):
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1-(Benzyloxymethyl)-N-(4,5 -difluoro-6-(2-fluoro-4-iodophenylamino)-
benzo[d]oxazol-7-yl)cyclopropane- 1 -sulfonamide (100mg, 0.158mmol) in DCM (10mL)
was reacted with 1.0M solution of BCl; in DCM (0.476ml., 0.476mmol) to afford the
crude product. The reaction mixture was quenched with ice and extracted using ethyl
acetate. The organic layer was washed with water, brine solution, dried over anhydrous
Na;SO4 and concentrated. Purification by preparative TLC (70% ethyl acetate in hexane)
afforded 35mg of the product (42% yield). H'NMR (CDCls, 300MHz): 6 8.1 (s, 1H), 7.4
(d, 1H), 7.3-7.2 (m, 1H), 7.1 (s, 1H), 6.8 (s, 1H), 6.5-6.4 (m, 1H), 4.1 (s, 2H), 2.7 (s, 1H),
1.4 (t, 2H), 1.0 (t, 2H). LCMS: 97.25%, m/z = 537.8 (M-H). HPLC: 95.5%

Example 2

Preparation of Cyclopropane sulfonic acid {4, 5-diffuoro-6-(2-fluoro-4-iodo-

phenviamino)-benzofuran-7-vi]-amide (24):

S-
Off NH H F
UL
\O@/F
F
2A)

Potassium trimethyl silanolate (0.019g, 0.1498 mmol) was added to a solution of
1-(cyclopropylsulfonyl)-4,5-difluoro-3-(2-fluoro-4-iodophenyl)- 1 H-benzofuro|6,7-d]
imidazol-2(3H)-one (0.04g, 0.0749mmol) in THF (S5mL}) at 0°C. The reaction mass was
stirred for 4 hours at 20-35°C. The reaction was monitored by TLC (25% ethyl acetate in

hexane). The reaction mass was diluted with DCM (50mL) and partitioned between water
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and DCM. The organic layer was washed with water, brine solution and concentrated
under reduced pressure to afford the crude product. Purification by column
chromatography on silica gel (20% ethyl acetate in hexane) afforded 0.025g of the
product (66% yield). 'H NMR (CDCl;, 300 MHz): § 7.72 (d, 1H), 7.40 (dd, 1H), 7.28 (d,
1H), 6.99 (d, 1H), 6.95 (bs, 1H), 6.38-6.6.41 (t, bs, 2H), 2.58-2.62 {m, 1H), 1.11-1.19 (m,
2H), 0.83- 0.98 (m, 2H). LCMS: 96.54%, m/z = 506.7 (M-1). HPLC: 96.31%

Preparation of 1-(2,3-Dihydroxy-propyl)-cyclopropanesulfonic acid [4,5-difluoro-6-(2-

woro-4-iodo-phenylamino)-benzofuran-7-vilJamide (2B).

HO
HO
L2
d’f NH H F
0 N
N
F [
F
(2B)

N-methyl morpholine oxide (0.035g, 0.304 | mmol) was added to a solution of 1-
allyl-cyclopropane sulfonic acid [4,5-difluoro-6-(2-fluoro-4-iodo-phenylamino)-
benzofuran-7-yl]-amide (0.167g, 0.304 1mmol) in THF (5mL). This was followed by the
addition of osmium tetroxide (0.0077g, 0.0304 1mmol) in water (1mL). The reaction mass
was stirred for 16 hours at 30-40 °C. The reaction was monitored by TLC (10% methanol
in chloroform). The reaction mass was partitioned between ethyl acetate (S0mL) and
water. The organic layer was washed with water (3x50mL), brine solution and
concentrated under reduced pressure to afford the crude product. Purification by column
chromatography on silica gel (5% methanol in chloroform) afforded 0.090g of the
product {(50% yield). '"H NMR (CDCl3 300 MHz): § 7.69 (d, 2H), 7.40 (dd, 1H), 7.25 (s,
1H}, 6.99 (d, 1H), 6.98 (bs, 1H), 6.38-6.40 (m, 1H), 4.25 (bs, 1H), 3.62 (dd, 2H), 3.32 (d,
1H), 2.55 (q, 1H), 2.22 (bs, 1H), 1.75 (t, 2H), 1.38-1.40 (m, 2H). LCMS: 99.49%, m/z =
582.9 (M+1). HPLC: 95.29%
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R4 is H hal ogen, (Cl.06)al kyl or halo-substituted (ClL_C6)allcyl; RS is H,
hal ogen, (Cl.C6)al k.yl or hal o-substituted (CL C6)alkyl.; R6 is H or

(Cl _Co6) alkpl2n11/070030R7 is a chem cal noiety sel ected fromcrh®2¢0069%99
consisting of (Cl_GC6)al kyl, (02. Co6)al kenyl, (C2.C6)alkynyl,

(Cl _C6)al kyl am no, di-((G -C6)al kyl)am no, eyel oal kyl, aryl,

| i cterocyol oal kyl, and heteroaryl, wherein said chemcal noiety is
optionally substituted by one to three substituents each independently

sel ected f g V.4 | . Y b (OXY,
(G2 06) al Lroboraf 10Dk Gl ) B

hal o- subst4 todbﬂgzﬂ mzaﬂreﬁoﬂ@m&{ﬁ ﬂh:mz@ﬂZCOIS) aI kyI am no, " di - ((d1_

06) al kyl )am no, (G .C6)acyl am n (Cl.C6)acyl (G . Co6)al kyl ai ni no,
(C3.C7)cycl oal kyl or 3- to 7H®enbered heterocycl oal kyl, where said cycle
al kyl and sai d heterocycl oal kyl e ;Bpti onal ly substituted by one or two
substituents each i ndependently eI,,%e Igld frorp hal ogen, cyano, hydroxyl,
(C2. C6) alkenyl, (ClI_C6)al koxy, (CXCo6)al keényl'pxy, (C2. 71 RECTIFIED SHEET
(RULE 91) ISA/EP (C6)al kynyl oxy, & 4) al kyl, (G .C6)al kylthiu,

haI u-substituted(C _CQal kyl, am<{o, & | am no,
-((cC1-ce)al | cyl )am no, (Ci.CG) AN C™>(C6) aey1( C1C6) al | cyl am no;
and List | is selected from hydrpxyl, cyano, nitro, (C1, COaLlcyl,

(C2..cCo6)al kenyl, (C2_ C6)allcynyl, (C1 CG) al koxy, (C2.Co)al kenyl oxy,
(C2. Co) al kynyl oxy, hal ogen, (C1. C6) a{ag)l car bonyl , car boxy,

(S~ Co) ol Koy eaL B AT P T B ST

C6) al kyl oarBlepxpatesifonid 4eid [@H-ailel e e e l4lic8d-phlyBinli Sy DeaRd fi@n-7( C1-
yl]-amide (0.086g, 0.1557mmol) in dry THF (10mL) at 0°C. This was followed by the
addition of methanol (2mL) dropwise over a period of 10 minutes at 0°C. The reaction
mass was stirred for 30 minutes at 10°C. The reaction was monitored by TLC (60% ethyl
acetate in hexane). The reaction mass was partitioned between ethyl acetate (50mL) and
water. The organic layer was washed with water, brine solution and concentrated under
reduced pressure to afford the crude product. Purification by column chromatography on
silica gel (60% ethyl acetate in hexane) afforded 0.040g of the product (46% yield).
'H NMR (DMSO-ds, 300 MHz): 8 9.56 (bs, 1H), 8.34 (d, 1H), 7.77 (bs, 1H), 7.56 (dd,
IH), 7.48 (d, 1H), 7.22 (d, 1H), 6.48-6.52 (m, 1H), 4.52 (bs, 1H), 3.51 (t, 2H), 2.20 (t,
2H), 0.85 (1, 2H), 0.55 (t, 2H). LCMS: 100%, m/z = 550.8 (M-1). HPLC: 96.79%

Preparation of 2-Hydroxymethvl-cyvclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-

fodo-phenviamino)-benzofuran-7-yl-amide (2D):

HO
H F
F I

(2D)
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and continued the stirring for 2 hours at same temperature. The reaction was monitored
by TLC (50% ethyl acetate in hexane). The reaction mass was quenched with saturated
sodium bicarbonate solution and then diluted with DCM (50mL). The organic layer was
separated, washed with water, brine solution and concentrated under reduced pressure to
afford the crude product. Purification by column chromatography on silica gel (50% ethyl
acetate in hexane) afforded 0.070g of the product (55% yield). "H NMR (DMSO-d;, 300
MHz): 6 9.38 (s, 1H), 8.19 (d, 1H), 7.77 (bs. 1H), 7.52 (dd, 1H), 7.33(d, 1H), 7.22 (d,
1H), 6.42-6.44 (m, 1H), 4.53 (t, 1H), 3.21-3.31 (m, 1H), 3.02-3.10 (m, 1H), 1.41-1.46 (m,
1H), 1.20 (m, 1H) 0.85-0.90 (m, 1H), 0.75-0.79 (m, 1H). LCMS: 96.82%, m/z = 536.9
(M-1). HPLC: 94.75%

PHARMACOLOGICAL DATA

The inhibitory properties of compounds of present invention may be demonstrated
using any one of the following test procedures:

A BRAF-MEK-ERK cascade assay is used to evaluate the effects of these
compounds as inhibitors of the MAP kinase pathway. An enzymatic cascade assay is set
up using recombinant human activated BRAF (V599E) kinase (Cat No. 14-557), human
full length unactive MEK kinase (Cat No. 14-706) and human full length unactive MAP
Kinase 2/ERK2 (Cat No. 14-536) enzymes procured from Upstate. TR-FRET (Time
resolved fluorescence resonance energy transfer) detection technology is used for the
read out. The assay buffer solution contains 50 mM Tris pH 7.5, 10 mM MgCl12 , | mM
DTT, 0.01 % Tween 20, 0.1 nM activated BRAF, 2 nM unactive MEK 1,10 nM unactive
ERK2, 100 pM ATP and 500 nM long chain biotin-peptide substrate (LCB-
FFKNIVTPRTPPP) in a 384 well format. The kinase reaction is stopped after 90
minutes with 10 mM EDTA and Lance detection mix (2 nM Eu-labeled phospho-
serine/threonine antibody (Cat. No.ADO176-Perkin Elmer), 20 nM SA-APC (Cat No.
CR130-100-Perkin Elmer) is added. The TR-FRET signal (Excitation at 340 nm,
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concentration with pre-incubation of the enzymes in the presence of test compound for 45

minutes.

Each individual IC50 is determined using a 10 point dose response curve
generated by GraphPad Prism software Version 4 (San Diego, California, USA) using
non linear regression curve fit for sigmoidal dose response (variable slope).

An in-vitro MAP kinase assay is set up using activated MAP kinase 2/ERK2 (Cat.
No.14-550) obtained from Upstate. TR-FRET detection technology is used for the read
out.

The assay buffer solution contains 50 mM Tris pH 7.5, 10 mM MgCI2 , | mM
DTT, 0.01 % Tween 20, 1 nM activated ERK2, 100 uM ATP and 500 nM long chain
biotin-peptide substrate (LCB- FFKNIVTPRTPPP) in a 384 well format. The kinase
reaction is stopped after 90 minutes with 10 mM EDTA and Lance detection mix (2 nM
Eu-labeled phospho-serine/threonine antibody (Cat.No. AD0176-Perkin Elmer), 20 nM
SA-APC (Cat. No. CR130-100-Perkin Elmer) is added. The TR-FRET signal (excitation
at 340 nm, emission at 615 nm and 665 nm) is read with 50 ps delay time on Victor3 V
fluorimeter. The data is calculated using the ratio of readings at 665nm to 615 nm. The
final concentration of DMSQ is 2.5 % in the assay. Compounds are screened at 10 uM
concentration with pre-incubation of the enzymes in the presence of test compound for 45
minutes.

The radioactive filter binding assay is standardized using recombinant human
activated BRAF (V599E) kinase (Cat No. 14-557) and kinase dead MEK 1 (K97R) ( Cat
No. 14-737) procured from Upstate. The incorporation of 32P into MEK 1 (K97R) by
BRAF (V599E) is measured with final assay buffer conditions of 50 mM Tris pH 7.5, 10
mM MgCI2 , 1 mM DTT, 100 mM sucrose, 100 pM sodium orthovanadate,5 uM ATP
and 2 pCi [y 32P] ATP and 500 mg MEK | Kinase dead substrate. The enzymatic
reaction is stopped after 120 minutes with 8N HCI (hydrochloric acid) and | mM ATP.
The solution is spotted on P81 filter paper and washed 4 times with 0.75 %
orthophosphoric acid and lastly with acetone. The dried P81 filter papers are read in a
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wherein Xis Nor C(H; Rais halogen; R bis halogen; R3 is H or
(a.Co)allcyl, R4 is halogen; R5 is halogen; and R 7 is 73 RECTI FI ED SHEET

(RULE 91)wbSéd 170030 (i) 3- to 6-nenbered cycl oal | cylr/psbeEBHeHI d

uycl oal kyl is optionally substituted with hydroxyl, (Cl-C6)alkyl,
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di ACl.C6)allcyl)-N, and (G . C6)al k C'f
mitochondria of metabolically acfive cells. The procedure allows for rapid determination

in a microtitre plate, to give reproducible and sensitive results.

A375 cells are grown in DMEM media containing 10% FBS and 1mM sodium
pyruvate. Cells are trypsinized and seeded at 1000 cells/well. After allowing the cells to
adhere overnight, compound is added to the wells at the following final concentrations:
10, 3,1,0.3, 0.1, 0.03, 0.01, 0.001, and 0.0001 uM. The assay is set up in triplicates for
each concentration. DMSO concentrations are kept at 0.5% /well. Three days after
compound addition, the XTT assay is performed. Wells are washed once with PBS. 100
pL of DMEM media without phenol red or FBS is added to each well. A working
solution of XTT containing 1mg/m] XTT and 100 pL of PMS (stock concentration 0.383
mg/ml) per 5ml is prepared. 50 pL of the working solution of XTT is added to each well.
Absorbance of the plate is read at 465nm using a Spectramax 190 (Molecular Devices).
The absorbance from wells with media and XTT alone, but without cells is considered
the blank and subtracted from readings from all wells.

Percentage viability is calculated considering the blank subtracted value from
wells treated with DMSO alone as 100% viable. G150 values are calculated using
Graphpad Prism, using non-linear regression curve fit for sigmoidal dose response
(variable slope).

The cell viability assay is further described in Scudiero, et. al., Cancer Research
(1988) 48, 4827-4833; Weislow, et. al., J. Natl. Cancer Institute, (1989) 81, 577-586; and
Roehm, et. al., J. Immunol.Methods [1991]142:257-265.
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(iv) (C2..06)al kynyl substituted by a nonocycle 3- to 6-nenbered cycl oal kyl

or a nonocyclic 3- to 6-nenbered | eterocycloal kyl containing I to 3

het er oat ow® 28fl@edsed from O, S or N, where said substit pregpradikpsabo i s

optionally substituted with one to three substituents each independently

selected fromthe group consisting of hal ogen, cyano, hydroxyl,

(Ct _CQal | soxy, hal o-substituted(G .C6)al kyl, amno, (G .C6)al kyl-N 1-,

di ((G-06)allcyl)-N-, and (C CG)aIIcle(O) NH-, or (v)

di ((Cl-Co6)al ky X I t hengeof ,
12. The corrpoung%o %@{nﬁ?éﬁtﬁmﬁ%r glrﬁﬁ{% e‘o’%\%aIe é@(a%‘é%ﬁ%%ﬁ}ﬁ lﬁto %men]gﬁgre (CS
g:?) cycl Fﬁlkm&be pathedyeintal R A CMMER JERIC bawrhdayit cas%adbp%agmati Enya ealb\;ahlrﬂtylt ed by
C2C6) al ke 74 RECTIEI ED SHEET (RULE 9 | SV EP (Cl _CG al ky

opt i onal I fs’éﬁ’otg'ff Se‘gc‘:gi]“fl‘rﬁrﬁﬁ‘gr%‘%‘ A kﬁ&ﬁi‘%"}"t uents each independently
sel ected from hal ogen or hydroxyl; TABLE 1

Ex No. | % inhibition ( 10uM) | Glsy (WM)
1A 100 0.205
1B 100 2.011
1C 100 0.646
1D 100 0.94
1E 93 1
1F 99 2.37
1G 92 >10
1H 10 --
11 100 0.047

1J - 99 0.096
isomer 1
1J - 99 0.046
isomer 2
1K 100 5.7
1L 99 2.7
1M 95 3.55
IN 100 0.186
2A 99 0.029
2B 100 0.017
2C 100 0.012
2D 99 0.119
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or a pharmaceutically acceptable salt thereof. 13. The conmpound of
Claiml1ll or 17 wherein Xis N, or a pharnmaceutically acceptable salt

t her eof , WO 2011/0784030 The conpound of C aim 11 or 12 wher ePRTEPR&I0CI4P9 or a
pharmaceutically acceptable salt thereof. 15. A compound sel ected
fromthe group consisting of Cycl opr opanesul fonic acid

[475-difl uoro-6-(2-fluoro-4-iodo-phenyl am no)- benzooxazol -7-yl]-am de;

D net hyl sul fam ¢ acid

[ 4, 5-difluoro-6-(2-fluoro-4-iodoThenyl am no) - 2- et hyl benzooxazol - 7-yl]-am d
e; D net hyl suLfam ¢ acid

{4, 5-difl uoro-6-(2-fl uoro-4-iodo-phenyl am no)- benzooxazol - 7-ylFam de;

Cycl opropanesul fonic acid [4, 5-difluoro-6-(2-fluoro-4-iodo-phenyl am no) - 2-
nmet hyl - benzooxazol - 7-y1) - am de; CrAInvst hyl sul fam c acid

[ 4, 5-difluoro-6-(2-fluoro-4-Dbrorno- phenyl am no) - benzooxazol - 7- ylFam de;
N- ( 6- (4- Brono- 2-fl uorophenyl am no) - 4, 5-di f | uor obenzol[ d] oxazol - 7-

yl ) cycl opr opali® ificlasredis: de;

N- ( 6- (4- Br ono- 2- f L.uor epfarpythé o RetmuiA1)5- di f | uor o- 2- et hyl benzo[ d] oxazol -
Acycl opropanesul fonarnirl e;

RT__ //

// \ RS R2
I
O p N\R1
R3—<\
X R_5
R4
D
wherein
X is N or C(H);

R! is aryl or heteroaryl, optionally substituted by one or more subslituents each
independently selected from List 1;

R?is H or (C1.Ce)alkyl ;

R*is H, (C1.Cealkyl, halo-substituted (C;.Cg)alky! or hydroxy-substituted (C;.
Cealkyl, »

R’ is H, halogen, (C,.Cs)alky! or halo-substituted (C;.Ce)alkyl;

R® is H, halogen, (C,.Cg)alkyl or halo-substituted (Cy.Cg)alkyl;

RéisHor (C-Coalkyl;

R’ is a chemical moiety selected from the group consisting of (C;.Cgalkyl, (C,.
Cs)alkeﬁyl, (C2.Cy)alkynyl, (C-Co)alkylamino, di-({C,.Cs)alkyl)amino, cycloalkyl, aryl,
heterocycloalkyl, and heteroaryl, wherein said chemical moiety is optionally substituted
by one to three substituents each independently selected from halogen, cyano, (Cs.
Celalkenyl, hydroxyl, (C1.Cs)alkoxy, (C,-Ce)alkenyloxy, (C;-Coalkynyloxy, (Ci.
Ce)alkylthio, halo-substituted(C,.Cealkyl, amino, (C1.Ce)alkylamino, di-((Cy.
Ce)alkyl)amino, (C;.Cs)acylamino, (C1.Ce)acyl(Ci.Ce)alkylamino, (C3.Cr)cycloalkyl or 3-
to 7-membered heterocycloalkyl, where said cyeloalkyl and said heterocycloalkyl are
optionally substituted by one or two substituents each independentily selected from
halogen, cyano, hydroxyl, (C2.Cg)alkenyl, (C;.Cg)alkoxy, .(Cz-Cg)'a]kenyloxy, (C..

1
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1- Al lyl -cycl opropanesul fonic acid

[4,5-difluoro-6-(2-fluoro-4-iodophenyl am no) - benzooxazol - 7-y1] - am de;

1- (2, 3- DIWOEPB/Popy 1) - cycl opr opanesul fonic acid PCT/EP2010/069099

[ 4, 5-difluoro-6-(2-fluoro-4- iodo-phenyl am no)-benzooxazol - 7-yThami ci e;
N-(4,5-Di |l uoro-6-(2-fluoro-4-iodophenyl am no) benzo [d}oxazol -7-y1)-1-(2, 3-
di hydr oxypr opyl ) cycl opr opane-1| -sul fonam de; 75 RECTI FI ED SHEET (RULE 91)

| SA/ EP

2- (Bcnzyl oxymet hyl ) - N- (4, 5-di f |l uor o- 6- (2-fl uor o- 4-i odophenyl am no) benzo[ d]
oxazol - 7-yl ) cycl opropane- 1-sti | f onam de;
N-(4,5-Difluoro-6-(2-fluoro-4-iodophenyl am no) benzo[ d] oxaz01-7-y1l) - 2-
(hydr oxymet hyl ) cycl opr opane-1 - sul f onar ni de;

1- (Benzyloxy n@@&wh))mw-béndyl&y(@n-twau@r ©1.65) IR v etoasubbitituted(C, Cﬁ)alkyl

i odophenyl am o) b 10%A5, k) and

N- (4, 5-Di fl uoro- %ﬂ@%%oro %é% %%ﬁ%mow‘(a@g‘%nzo zﬂ) @g&(g ‘y1)-1-

(hydr oxynet hy@@%@@ﬂ“&‘ﬁ’r FAane- I - suI fonam de; or a pharmaceutically acceptable
salt thereof. List 1 is selected from hydroxyl, cyano, nitro, (C).Cg)alkyl, (C,.Cg)alkenyl, (C,.

Ce)alkynyl, (Ci_Ce)alkoxy, (C2-C)alkenyloxy, (Cz.Cs)alkynyloxy, halogen, (C;.
Ce)alkylcarbonyl, carboxy, (C1.Ce)alkoxycarbonyl, amino, (C1.Co)alkylamino, di-((Ci-
Ce))alkylamino, (C).Ce)alkylaminocarbonyl, di-((Ci.Ce)alkyl)aminocarbonyl, (Cu.
Ce)alkylcarbonylamino, (C;.Cgalkylcarbonyl((C1.Ce)alkylamino, (Cy. -
Ce)alkylsulfonylamino, (C,-Cealkylsulfonyl((C;.Cs)alkyl)amino, (C;.C¢)alkyl-S-, (C).
Ce)alky1S(0)-, (C1.Ce)alkyl-80,-, NH;-SO;-, (C1.Co)alkyIN(ED)-80,- and di-((Ci.
Ce)alkyl)N-50,-, where each of the afore-mentioned hydrocarbon bonds is optionally
substituted by one or more substituents each independently selected from halogen,
hydroxyt, (Cl,Cs)ailkoxy, amino, (C,.Cs)alkylamino, di-((C,.C)alkyl)amino or cyano;
or a pharmaceutically acceptable salt thereof. -

2, "The compound of Claim 1 wherein X is N; or a pharmaceutically

acceptable salt thereof.

3. The compound of Claim 1 wherein X is C(H); or a pharmaceutically
acceptable salt thereof. ‘

4, The compound of Claim 1, 2 or 3 wherein R' is phenyl optionally
substituted by one to three substituents, each independently selected from fluoro, bromo
or iodo; '

or a pharmaceutically acceptable salt thereot.

5. The compound according to any one of the preceding claims wherein R? is

H; or a pharmaceutically acceptable salt thereof.

6. The compound according to any one of the preceding claims wherein R® is

H or methyl; or a pharniaceutically acceptable salt thereof,

72
RECTIFIED SHEET (RULE 91) ISA/EP



16. A compound sel ected fromthe group consisting of Cycl opr opane
sul fonic acid [41, 5-difluoro-6-(2-fluoro4-iodo-phenyl am no) -

benzof i t reo-26tyd7be3am de; PCT/EP2010/069099

1- (2, 3- Di hydroxy-propyl)-cycl opropanesul fonic acid
[4,5,-difluoro-6-(2-fluoro-4- iodo-phenyl am no)-benzofuran-7-yl]am de;

1- (2- Hydroxy-et hyl)-cycl opropanesul fonic acid

[ 4-,5-di fluoro-6-(2-fluoro-4-iodophenyl am no) - benzof uran-7-yl | am de; and
2- Hydr oxynet hyl - cycl opr opanesul fonic acid

[ 4, 5-di fl uoro-642-fl uoro-4-iodophenyl am no) - benzof uran-7- A-am de; or a
phar maceutical ly acceptable salt thereof. 17. A pharmaceutica
conposition conprising a conpound according to any one of Clains 1-16, or

phar maceutical | y acceptabingosalatcoldtRiER onctiRthe froRAAL BBER WhiGiaRK Y accept abl e
excipient. 76 BRI Bl oD ST b RRLh, St bRl Fhereot

8. The compound according to any one of the preceding claims wherein R? is

H; or a pharmaceutically acceptable salt thereof.

9. The compound according to any one of the preceding claims wherein R is
di~((Cy-Cg)alkyl)amino, {Cs.Cy)cycloalkyl, or substituted (G5 .C;)cycloalkyl; or a

pharmaceutically acceptable salt thereof.

10.  The compound according to any one of the preceding claims wherein R” is
cyclopropyl, 1-(2,3-dihydroxypropyl)cyclopropyl, or N,N-dimethylamino; or a

pharmaceutically acceptable salt thereof.

11.  The compound of formula (Ja)

7 0
R\//.

wherein
X is' N or C(H);
R'*is halogen;
R'®{s halogen,
R? is Hor (C1.Co)alkyl,
R* is halogen;
R? is halogen; and
Ris
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(i) 3- to G-moembered cycloalkyl, where said vycloalkyl is optionally
substituted with hydroxyl, (C;-Cg)alkyl, (C;.Cg)alkenyl, or (C5.Cg)alkynyl,
wherein said (Cy-Cs)alkyl, said (C;.Ces)alkenyl, and said (C;-Ce)alkynyl are
optionally substituted with a benzyloxy or 1 to 3 hydroxyl,

(ii) (Ci-Ce)alkyl substituted by a monocyclic 3- to 6-membered cycloalkyl
or a monocyclic 3~ to 6-membered heterocycloalkyl containing 1 to 3 heteroatoms
selected frdm 0, S or N, where szid substituted alkyl is optionally substituted with
one to three substituents each independently selected from the group consisting of
halogen, cyano, hydroxyl, (Ci-Cg)alkoxy, (Ci.Ce)alkyl-S-, hulo-substituted(Ci-
Ce)alkyl, amino, (C1.Cg)alkyl-NH-, di-((C,.Cg)alkyl)-N-, and (C,.Cs)alkylC(O)-
NIL, .

(iii) (C;.Ce)alkenyl substituted by a monocyclic 3~ fo 6-membered
cycloalkyl or a monocyclic 3- to 6-mcmbered heterocycloalkyl containing 1 to 3
heteroatoms selected from O, Sor N, where said substituted alkenyl is optionally
substituted with one to three substituents each independently selected from the
group consisting of halogen, cyano, hydroxyl, (Cs.Cealkoxy, (C;.Celalkyl-S-,
halo-substituted(C,.Cg)alkyl, ainino, (Cy.Ce)alkyl-NH-, di-((C1.Cg)alkyl)-N-, and
(C1.Cq)alkylC(O)-NH-,

(iv) (Co-Co)alkynyl substituted by a monocyclic 3- to 6-membered
cycloalkyl or a monocyclic 3- to 6-membered heterocycloalkyl containing [ to 3
heteréamms selected from O, S or N, where said substituted allkynyl is optionally
substituted with one to three substituents each independently selected from the
group consisting of halogen, cyano, Zhyd\:oxyl, (Ci.Celalkoxy, (C;.Ce)alkyl-S-,
halo-substituted(C,-Ce)alkyl, amino, (C,.Cs)alkyl-NH-, di-((C1.Ce)alkyl)-N-, and
(C1.Ce)alkylC(0)-NH-, or

(v) di((Ci-Ce)alkyl)amine;

or 2 pharmaceuticaily acceptable salt thereof;.

12.  The compound of Claim 11 wherein R? is di<((C;.Cg)alkyDamino or (Cs.
Cr)cycloalkyl, where the (C3.C;)eycloalkyl is optionally substituted by (C;.Cg)alkenyl or
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(C1.Cg)alkyl optionally substituted with onc or morc substituents cach independently
sclected from halogen or hydroxyl;
or a pharmaceutically acceptable salt thereof.

13. . The compound of Claim 11 or 12 wherein X-is N; or a pharmaceufically

acceptable salt thereof,

14. The compound of Claim 11 or 12 wherein X is C(H); or a pharmaceutically

acceptable salt thereof.

15. A compound selected from the group consisting of

Cyclopropanesulfonic acid [4,5-difluoro-6-(2~fluoro-4-iodo-phenylamino)-
benzooxazol-7-yl]-amide;

Dimethylsulfamic acid [4,5-difluoro-6-(2-flucro-4-iodo-phenylamino)-2-methyl-
benzooxazol-7-yl}-amide;

Dimethylsulfamic acid [4,5-difluoro-6-(2-fluoro-4-iodo-phenylamino)-

- benzoaxazol-7-yl]-amide; _

Cyclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-iodo-phenylamino)-2-
methyl-benzooxazol-7-yi}-amide;

Dimethylsulfamic acid [4,5-difluoro-6-(2-fluoro-4-bromo-phenylamino)-
benzooxazol-7-yl]-amide; »

N-(6-(4-Bromo-2-fluorophenylamino)-4,S-difluorobenzo[d]oxazol-7-
yDeyclopropanesulfonamide;

N-(6-(4-Bromo-2-fluorophenylamino)-4, 5-difluoro-2-methylbenzo[d]oxazol-7-
yleyclopropanesulfonamide; -

1-Allyl-cyclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-iodo-
phenylamino)-benzooxazol~7-yl]-amide;

1-(2,3-Dihydroxy-propyl)-cyciopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-
iodo-phenylamino)-benzooxazol-7-yl]-amide;

N-(4,5-Ditluoro-6-(2-fluoro-4-iodophenylamino)benzo[dJoxazol-7-y1)-1-(2,3-
dihydroxypropyl)cyclopropane-1-sulfonamide;
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2-(Benzyloxymethy)-N-{4,5-difluoro-6-(2-fluoro-4-iodophenylaminc)benzo{d]

oxazol-7-yl)cyclopropane-1-sulfonamide; _
N-(4,5-Difluoro-6-(2-fluoro-4-iodophenylamino)}benzo[ dJoxazol-7-y1)-2~

(hydroxymethyl)cyclopropane-1-sulfonamide;

1-(Benzyloxymethyl)-N-(4,5-difluoro-6-(2-fluoro-4-
iodophenylaminc)benzo[d]oxazol-7-yl)cyclopropane-1-sulfonamide; and

N-(4,5-Difluoro-6-(2-flnoro-4-iodophenylamino)benzo[d]oxazol-7-y1)-1-
(hydroxymethyl)cyclopropane-1-sulfonamide;

or-a pharmacentically acceptable salt thereof.

16. A compound selected from the group consisting of

Cyclopropane sulfonic acid [4,5-diflucro-6-(2-fluoro-4-iodo-phenylamino)-
benzofuran-7-yl]-amide;

1-(2,3-Dihydroxy-propyl)-cyclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-
iodo-phenylamino)-benzofuran-7-yl]amide;

1-(2-Hydroxy-ethyl)-cyclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-iodo-
phenylamino)-benzofuran-7-ylJamide; and

2-Hydroxymethyl-cyclopropanesulfonic acid [4,5-difluoro-6-(2-fluoro-4-iodo-
phenylamino}-benzofuran-7-yl]-amide;

or a pharmaceutically acceptable salt thereof.

17. A pharmaceutical composition comprising a compound according to any
one of Claims 1-16, or pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable excipient.
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