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R1L NNOOO j1 )LS // R6 XNNNR4 | HH R5 and stereoi soners, tautoners and
phar maceutically acceptable salts thereof, wherein RI, R2, R3, R4, R5, R6
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[ 0013] Anot her aspect of the present i nggntian provi des net hods of
preventing or treating cancer, fonprdsing nisj:e(r)i ng to a mammal in need
of such treatnent an effectliwve anounj of pou of this invention, or a
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in conbination with one or nore additidhal genpdlnds having anti-cancer
properties. WD 2011/ 025965PCT/ USRF10/ 04700 [ 0014] Anot her aspect of the
present invention provides nethods of greventing or treating cancer,
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anount aafl seeredseis dabmeRi diphdeiice Gicall9 faceptdbds &0is IBFESS, @herein R, R% R?,
pharmaceutical |y acceptable salt thereof, alone or in conbination with one
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need of such treatment an effective amount of a compound of this invention or a stereoisomer or

pharmaceutically acceptable salt thereof. Examples of such diseases and disorders include, but
are not limited to, hyperproliferative disorders (such as cancer, including melanoma and other
cancers of the skin), neurodegeneration, cardiac hypertrophy, pain, migraine and neurotraumatic
disease.

[0013] Another aspect of the present invention provides methods of preventing or
treating cancer, comprising administering to a mammal in need of such treatment an effective
amount of a compound of this invention, or a stereoisomer, prodrug or pharmaceutically
acceptable salt thereof, alone or in combination with one or more additional compounds having

anti-cancer properties.



[ 0018] Anot her aspect of the present invention provides the conpounds of the
present invention for use in the treatnment of a hyperproliferative disease.
In a furtwenommbewsnent, the hyperproliferative di seasepoayusb@ooamwoer (or
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conmpourB0KY t hi s Anvilsit aspact of tthe prasent doventionoproyidesds casthed dfofrepting a
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use as effeBivafanount bof oa ¢01n1td1mdt éathi® ninveitiod, ped |aerrtteramd@ngo| popdrug or

pol ycystic ki dney disea erapy.. [[0024] Anot her aspect of the ent
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the pr %aer[is buhdty A et BB Ge g?e n{/érﬁt%h??&tldé%fm@thgd’ r@éehhtgr)@treareg
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phar magelycystal kidueypdiséase.arongoispigi slimyisariog e uminmoil inmeed o€ seht tréatmenitanon

for use in. the treatnment of can er 0 other aspe ct .of the resent
| vent FEREBOVITRIET aOb i REUEHC AT EBhpBPLIo Porfhy NSFHG RS oRBHHG

the pr %ﬁﬂﬁaceae{&nyla@&ﬂtme b'éﬁ?tﬂefbotfheﬁoﬁer SR ESHibiRAL FAOWHE Yohb i0f nifdré rz‘t@bhtlonal
di sease. [0027] Anot her aspect of the present invention provides a

phar macemppuerds. conposi ti on conprising a conmpound of this invention, a
onar madaica Fy Sy BT PEsy s~ Bt PERE: o SefRnbndralt G i,
t he pr es@ntioh foraRnt hpmeﬂpy,vl des a pharnmaceutical conposition
[0018] Another aspect of the present invention provides the compounds of the present
invention for use in the treatment of a hyperproliferative disease. In a further embodiment, the
hyperproliferative disease may be cancer (or still further, a specific cancer as defined herein).
[{0019] Another aspect of the present invention provides the compounds of the present
invention for use in the treatment of a kidney disease. In a further embodiment, the kidney
disease may be polycystic kidney disease.
[0020] Another aspect of the present invention provides the use of a compound of this
invention in the manufacture of a medicament for the treatment of a hyperproliferative disease.
In a further embodiment, the hyperproliferative disease may be cancer (or still further, a specific
cancer as defined herein).
[0021] Another aspect of the present invention provides the use of a compound of this
invention in the manufacture of a medicament for the treatment of a kidney disease. In a further
embodiment, the kidney disease may be polycystic kidney disease.
[0022] Another aspect of the present invention provides the use of a compound of the
present invention in the manufacture of a medicament, for use as a B-Raf inhibitor in the

treatment of a patient undergoing cancer therapy.
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conprising a conpound of this invention or a pharnmaceutically acceptable
salt thereof, and a pharmaceutically acceptable carrier or excipient.
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rore or piHE LEEBRARAIIBSHA R IO B BB (it SEbobERkic MY

cont r adiihse. t hi s appl ication, including but not limted to defined terns,

termu descrj bed techni ques, or the |ike, this applicatjon controls.
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i ncl udec%nlph@ﬁgra%rong;oaﬂ& ftﬁdﬂﬁm\%nﬁgé gak&edlo a1l %ara% HArRAGuE XA
the al kyl "radical 1s one to six carbon atons n ot er exanpl es,
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1, 1-di | et hyl, or, t - but he like. O her Ieso al kyl
gr oupsqlﬁnib?jude 15tk @ %f({l'&?l prese)@ﬁ W%PQ mt%&?‘%v or “preparing
(- CH( Cri3 @dzmomﬁid%em\" (CéeCHaHATdNAds o2 - Fatiyds21Dvt ay be used as

- C(CH3) 2CH2CHS) 3omet hyl - 2- butyl (- CH{ OH3) CH( CHB) 2) , 3- methyl -1 -butyl (-
CH2 CH2 aRfeuneshiat sf%ﬂﬂ@rwnmurﬁap? onmuiaIERN. CH3) CH2CH3) ,  1- hexyl

CH2 CH2CH ZCHZ
(G PR 2oyl £ 0 y B FA P TR Bt Bt s
BB ek e e e
ne - 3- pent
G oty e o T By A H B B CRETION DR THRE B YENTION, 1| (-
C(CH3) W ?43) 2) I@Qfg‘eﬁceSWﬁl ngkrkbé]mgdebfﬁt détali foq:_gr%)eﬁb eﬁts Jihtﬁe invention,
abbreV| at1ons e nent al

are sonetimes us I'n conjunction wt
abbr evieatmples cdnshicheand dlhlstrated uiat the emcorﬁprrnymgastplomremhdh domhulgs: VAOile) ther

th l. Et OH 0034] Addi t i | abb hout .th
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, dinethyl formam de ("DM"), dichl oromethane (
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neat urHEFD R P gnedrd B e PG AT B bRt bt oA slRed e TR iy Ohe
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substltuents descri bed herein, and includes radicals having "cis" and
"trans' e&ﬂflbéﬁﬂ?&tqllé)n‘é’hlcb rcoaldt bﬁr neadi inethy, pragtice aricthe presonti aneritanonghe presofe

ccanpl q i TG ed AERER1p U obiBodart BuERER HGHEE™ 1 b b
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-enyI, enyl, hex-4-enyl, hexa-1,3 -dienyl. [0037] The
term™ lﬂgﬁh%eﬁBMé g??bg%ﬂs Ilnear or branched nDnovaIent hydr ocar bon

radi cal mnth at |east one site of unsaturation, i.e., a carbon-carbon,
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i ndependently with one or nore substituents described WO
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herein. In one exanple, the alkynyl radical is two to six carbon atons
(C2-C6). In other exanples, the al kynyl radical is C2-05 C2-C4 or C2-C3.
Exanpl es woebudesosbut are not limted to, ethynyl prop-2cTyusgd10040e=CCH3),
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0040) E LM hl@hyl"z![qﬂhmﬂqe(y@fﬁ)z(ﬁizcmgﬂh) GemeibyL peatiets o
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ring alQUHNCH,0EL B, 02LAEhy NIPRFHACATN CEELEGIAICH R .3 iRty BOUGEN- and
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pi peri qj, - Yol dropyridi nyl, norpholinyl,
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oxat hi epa 1, 4- oxaazeEan yl, 1,4-dithi epanyl, 1,4-thiazepa and
1, 4- di éizréﬁéﬁléor@amlé‘? £ RMRYH dlChloaora%a@lm GREM ) sd setphygrofuran ézﬁe{ﬁ Dyl ,

thlaze di hyely e r
T L e L
tetr ahymthczetl hivihp yt baayd Qnelsm’,ybf OhSamtbuonZ -ua;; ra cdrbonytarb3n [yubslelbony) wheredotheny! ,

2H pyr a 4 011/ 025965PCT/ US2010/ 047007
di oxol éﬂ%//eflyl ﬁ;‘;‘% i?F OP;S’;?P oﬂl IHW&L ePﬁ‘i‘Vdgﬁﬁ}’ Wi} tORF SItamipre Sibstients
pyr azolgegliribgl h@ﬂegﬁéﬂd 1n'3}ﬂdes A dRAR 'Vir%' "F%I‘ ancpyt Ari 91'1%1‘95{}'(%’5 or alternatively, "E"

, 1- di oxo-t hi onor phol I nyl,” 3-azabi exany
az abi cyod 87 4orerditimapst émyhe ewathpde, dhd a:lyeﬂ}d) ﬁé&h@ﬂ 2 tvextarsyi carbiat &toms Y Ch-€35). In

lude 4 to 6 i nt het | ect ed
Fr om oRYiseirReRpERoRe FEsH SIS Couig Lt G FEEP G IGE, RORE B an
ar onat ilignifACIthC ARAYP b Wi @H—b@ﬁ?t pRoPR1fehig @@HBECH@ Jeirep-0angm (-

i ndependent |y sel ecfed from nitrogen, oxygen and sul f ur, e renalnlng ring
at oms K814« Do -mebyrerat ghyly rbmrdsenyhy bie2-epyli dngB +6ylyh ublsttl1 1t Judiedylni2-h

one or ijtuents des rib r.ei one exa t er.oaryl
R S e SR AT S S S B R S I i
groups [0087]j ude, lThe t@ﬁﬂ"aﬂ%yi"l r@fe&sﬁ@ d [heaP¥ brdhdhél mdndivslagityMtocarbon radical
|n1dazopﬁ{|d|nyl pyrimdin pyrazolyl, triazolyl, pyrazinyl, tetrazolyl,

furyl Enippst qnecsiig ol ysa %{lmﬂoaz é)PyIa caghairesrhon, tiglst brindz sihgrein gy alsynyl,
qui nol i i ol vl

i ol gyl hERBEIGPAbAIY b fERd) deﬂoeﬁlﬁéﬂt{?a%?tﬁ o o5, MERE SRR degeiveg)
|50|ndolyl pterldlnyl purinyl, 1,2,3%triazolyl, 1,3,4-triazolyl,
1-oxa-2,3-diazolyl, 1- oxa-2,4-d|azolyl 1 -oxa- 2 5 -diazolyl, 1 -oxa-3
, 4- dlazolyl 1 -thia-2,3 -diazolyl, 1 -thla 2, 4- dlazolyl 1 -thia-2,5
-dlazonI -thla 3 4 dlazonI furazanyl benzofurazanyl benzot hi ophenyl



condition in mammal s that is typically characterized by abnormal or
unregul ated cell growh. A "tunmor"™ conprises one or nore cancerous cells.
ExaaneS\mbzoamnamsinclude but are not linited to, carecmasagioloyrophoma,

bl ast ona, .sar.conm, and Ie hoi d mal.i gnanci es art|c | ar
exanpl d§TR JicecrE %d’é(?éﬂfh%/f’%%w@e‘iol si¥ Q@nﬁ'\@- 1 Ha| giher
S quaml&aﬁﬁieE tﬁ@ AkShyl: raJiﬂdélgs @%T%_C ek gg'd] OESAmRbIEs Helude! B’b@grectﬁﬂ Gigdited to,

non-smal | cell Tung cancer nocar ci noma of the |ung and
squanowshysat CCARERR, mbptlkeyl mﬁbccﬁ@xmopdﬁyrtyh éprpparzyloElGFCHg.Jat-dewiyl, (ur
cancer g@ﬁtriﬁ of sHonach cancer including gastrointestinal cancer,
pancreé& g? yBYrobIastona cervical cancer, ovarian cancer, liver

cancer ,[og3gdder CERGEmM “NREAL OeFers tzf@ﬁﬁ&arvoarwa{che@ﬁiogavaqaﬁqsdwalrr@a%aémed
cancer, colorectal cancer, endonetrial or uterine carcinoma, salivary gland

car ci ndmthe prmmégl -9R inewhich Rarscakyl, pﬂmylaaﬁtyoﬂn@rwyclcmmw,awh@hm@er’oe futtheroi d

cancer, | nal .carcing enile capc QR 5 as
wel | adPHE 1 3 Hﬁsﬁ&: Ec%?ngg nedTﬁ'gret“ér m‘({[g?fgprgrm 33 lffigegl %é’rl gg ley %o

i ncl udenetmmuﬁ)xyyme@@f is6BoBEXy, MondPaf dddadlflubré@sthbk B ikTcy@isprépoxy.
[0047]The hrase "pharnaceutjcally acceptable i ndi cates that the substance
or cong g[lljl on i sCoeloplvlbirefeshdpi aanpy-asmitior sebyied| oyiragiially, unsatiratede

¢ EQ?rewh?fﬁfO%?%’ﬁﬁs o ERAp R lidin, ST thODLRDY | 95 et ofs CPAERY LA

her ei n,indepbrdently ovifth andrec eiviré elaishwemmﬁap&mﬁehewg ali GneOExaniplé, ghe lcszclsakals of
a conpound of t he |nvent|on é0049 ] The conmpounds of this invention also
i ncl udETHMER 84 b atems KCxbp dnRiher GraBPlen caclralkyhis Cedsadt ¢3Cs. In other

phar m"%ﬁbﬁlk&@} fhY J?El%@lﬂgﬁ?#oﬁpﬁgd anorﬁ’)@gcdg\hfscé'g- Yr Qe S efpUlpofiRer | e%rﬁ?fgeqi At €s

for preparing an g conpou of t Avént i on and/ or
se par atc'ycﬂgalkmh rgmlm;reass aoblcyderpmj rw;sC of tBnamﬂesv efl tm(om)cycflﬁi) 5odladikylt érclade

nmeans, a ﬂed a Ha hat as or, is at rjisk of deyel opj ng a
di seaséy‘deBI@W]oe PRy efesloPpife F%ylndfCYP Wiz, lgochoesitpig
dogs, Qﬁ&ﬁmwﬁﬁh&qd”HQ%doﬁéﬂﬁk%&ﬁ L@ﬂﬁo&%&ﬁ@&ﬁsd a@R%HQBQ%,h Rﬁmx&ﬁ&ﬁé]The
terns ound of thi's invention, nmpounds of the” présent

i nvent Wd ep'[r‘,‘orwdgﬂdsl aclooom) arsclcbdelcm cydnhe@ybtdmérwcmbdmﬂ cExcamaplary

i ncl ude _co ounds tereois rs, ta oner

ol vat EERRRRRT Blou IR Blols waving pip 2 it oRh R EC B 5178t LETRE o and
prodr ugs 4, F[arsqolfs 5]U[1°J 6]3& [@td) Qi @@teﬁisaEQQmpﬁ}y Bﬁ&gbrdqﬁcﬁ@i@l GERAIKYRY BLRdar e
al so neant to includ npounds that differ only in the présence of one or

VO 20119}19@59195111@#@82 (bmpl@mmﬁlemne hus»@d«déﬂe?dmtynee aRd blnwoat%z@onm@r

exanpl nmpoun (o1 » | V. 5

21 zqgﬂ‘ﬁ@ df%qumf h%l’éégcygil% 0 hf erecyf e pr, hetgrOfycl§f 2refe‘{)s a s%urgteél
wher ei rr (ar‘;earﬁ)aillynﬁl{setumtéﬁ oge, ma&lrigfmle%ﬁnb%p(ﬂ(ﬁtbﬁﬁardﬁﬁ(bﬂ t@iplelBBnds ithih theRing®)r
one or nore carbon atons are replaced by a 13C or 14C-enriched carbon are

Wi t hi n SYHEe gEWpeinohich; & leasietne Bhg a[fmaz]ashﬂmamHllglepaﬂe@tbm@lmQ from
d
[ 0053] The, Og%ﬁe}[% i eb;}%{&{k}ﬁ%ﬁﬁ{' L P dES %Cglggoéi&% fbgfr[g ﬁa&%ﬁ\’é ‘8&% lefibdiment,

formul at i at are poten y use r eat ment. o

di seasésteraynlyl tindndesasutitrated dors pardie s mmiw}aaetdeal 6oyneBrbidedd. h¢teddyidianeroups,

enbodi ment of {hj.s invention provjde g npounds of Fornﬁla | : R1 NNOOO

/] R6 R r embodiment includes 5-6 membere heterocyclyl groups. The heterocyclyl group may
be optionally substituted with one or more substituents described herein. Exemplary
heterocyclyl groups include, but are not limited to, oxiranyl, aziridinyl, thiiranyl, azetidinyl,
oxetanyl, thietanyl, 1,2-dithietanyl, 1,3-dithietanyl, pyrrolidinyl, piperidinyl, dihydropyridinyl,
tetrahydropyridinyl, morpholinyl, thiomorpholinyl, thioxanyl, piperazinyl, homopiperazinyl,
homopiperidinyl, azepanyl, oxepanyl, thiepanyl, 1,4-oxathianyl, 1,4-dioxepanyl, 1,4-
oxathiepanyl, 1,4-oxaazepanyl, 1,4-dithiepanyl, 1,4-thiazepanyl and 1,4-diazepane 1,4-dithianyl,
1,4-azathianyl, oxazepinyl, diazepinyl, thiazepinyl, dihydrothienyl, dihydropyranyl,
dihydrofuranyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,

1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, 1,4-dioxanyl, 1,3-
6



R5 and stereoisoners, tautoners, prodrugs and pharnmaceutically acceptable
salts thereof, wherein: [0055] X is N or CR7; [0056]RI and R2 are
[ ndependewolzynm’o'%st ed from hydrogen, hal ogen, -CN, C(@):NRESEM,O/O@OQG

ﬁ;rogerﬂw%y?'c@eyg VT R TGORTYs ARG 1 githiotny los PTG [in g e AT

C2-C6 ahky: he [ , £ erqar yI
o RSB h AR %ﬂ%‘ﬁ;ﬁ%@ ORIl

het er ocas;cblyycldﬁd Oihcmarqélaycﬂ azabecyolof 2. aﬁdahdxyn}slu bistdroepctas indlode OR16 memdieragen,

henyl , . C3- | k Cl - k t | | bst d with
Eafgéer{l gfﬁ@%%‘]%% (?On;% %i‘ﬁ?g‘étgﬁ)atﬁsséltlf qulggfﬁ '0%2&63 i%lé%ri?rlf& C\C,*}VI al kynyl or
C3- 05 gG Qal kyl , Theheme tdrSark B r@ﬂawt@raﬁlalrdfnamgfch& pioRg 1Mkbhfhalléa§me rin

S

[ 0059] hydrogen or NR 10 [ 0060] R7 is hydrogen, C, -C6 alkyl, - C6
al kenylatongcas @dleéﬁquk%twm md:@e@@errﬂycse&atddyﬁromanaomnﬁéyw anek sy tbe yrf:malslr@
menber h £Qs ereln sa K ny

cycl oal%gﬁgl gt&%‘e yrf) %ef:{ rtogle zgg%psa{ﬁ%y IB PMaHryeSUbS ltu}(;er(lia % &sﬁu b4t PP ed
by hal agbdtituexo desﬂ:iBed £68in. N\RGHR @Ian?le Q@et@b&bﬂ ifdiided IﬁiEh‘MerﬁbéiSd Ihbtd:i"@dylby
hal ogen; [0061] R8 and R9 are each in

ependently %drogen or, C, -C6 al kyl
opt i ondrPYPss uisther graseples oh debgedryl groypsomeiues aRo gk dimitedelde RYEHIN

t ak t; r C f 3-
rerbor AP gpEh oAk AR E bt oG i {%lé{? B, BEBRT iy
2011/ ozmgﬁﬁpﬁaskmmmﬁzﬁg%%a?m g)ﬂ[gg@ﬂﬁ;la}( Bglm%lsl ,piittobigeh isol ARG BATE, m'dslyl,l
hyd | k a X -
o6 al K enﬂézcgaée Sl edapuraes. qlpa%ynnda A egc%}zw(l %@Zw |B&4ﬁ%ﬁny

Co- C3 @qggg | Wl Qr }
fatl ky05 -%Mrren%ga’ grt{j%#\yéi é%gfﬁé %We I’'n"sal 619? N ’h% e>9r11yl)I Oxg 2ki gﬁlz@l !
cycl oaloxgi2,4-Heyrelybdyaiayl, s-deebbi,claoyd- 3,érdiazrmﬂ5dny-lth1a{2e% dqamlg;hdl-thga-%ﬁrldmr)baht ed

by hal aqggn, , QX 15, . NR 15R16 CC3aIyI;065 R

i ndepeﬁd‘g‘?ﬁ'?g"ﬁ% ydgenl'g{?‘a'érﬁééz‘gylkyl f‘HBﬁnXEaI 15 g’%&hmp{’enyl
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyndmyl, and furopyridinyl.
Heteroaryls includes 5 to 6 membered aromatic rings containing one, two or three heteroatoms

selected from oxygen, nitrogen and sulfur.

[0042] “Halogen” refers to F, Cl, Br or L.
[0043] The abbreviation "TLC" stands for thin layer chromatography.
[0044] The terms "treat" or "treatment" refer to therapeutic, prophylactic, palliative or

preventative measures. In one example, treatment includes therapeutic and palliative treatment.
For purposes of this invention, beneficial or desired clinical results include, but are not limited
to, alleviation of symptoms, diminishment of extent of disease, stabilized (i.e., not worsening)
state of disease, delay or slowing of disease progression, amelioration or palliation of the disease
state, and remission (whether partial or total), whether detectable or undetectable. "Treatment"
can also mean prolonging survival as compared to expected survival if not receiving treatment.
Those in need of treatment include those already with the condition or disorder, as well as those
prone to have the condition or disorder or those in which the condition or disorder is to be
prevented.

[0045] The phrases "therapeutically effective amount" or “effective amount” mean an
amount of a compound of the present invention that, when administered to a mammal in need of
such treatment, sufficient to (i) treat or prevent the particular disease, condition, or disorder, (ii)
attenuate, ameliorate, or eliminate one or more symptoms of the particular disease, condition, or

disorder, or (iii) prevent or delay the onset of one or more symptoms of the particular disease,
7



hal ogen; or [0066] R13 and R14 are taken together with the atomto which
they attached to forma 3-6 nenbered heterocyclyl optionally substituted by
hal ogen, weeoowo2&6sC3 al kyI and [0067] R15 and R16 are mdﬂmemdmmmby

hydr oge nal | y..subst i ed b ar and
Ri6 o opdiia rosPietescPBr B B PR b LR SRt R BECHL s B T
menber e dneuat aely Ghny! depdidiRhapdnyfabloBsiuch Uk @k BirtilAra@aipouli, culmasecborﬁamn

al kyl . [0069] Anot her enbodi nent incl udes conpounds of Formula I, and

St er eoid@ny severiiyt Beedentityredz.uyysighRdoh e meswuali Baneey ak EEpmeHt ebwarans

t her eof , ] I A and R2 are independently
sel ect engrage%%%h%?%ugg%g %t%%é%d%yaﬁgsﬁlgggg%% and Cl1-C3 al koxy; [0072] R3
i s hydr[og46], hal ogentedins C',caﬁ&r'mahw '1caf1&HB(7L&]' RéfdrstoC3r Qesaytel dal ki siolGdic4l6

al kyl, C2- CG al kenyl, C2-C6 al kélln 2% a 5-6_nenbered het eroarﬁ/l or
NRSR9, SRAditien in maeined)e{hakisitymical ﬁwac eaizd By pbnogmel erymreglalad pelhgrgwt

yct oar o sTmBL IR ot DALt P A L RP RRjoaete gyl
hydr ogeon, catinéida, allykgplhom@Zbl%om!akm&ydma @ad CRukehity oy lynophoisB nfdligoynriasal Myte,
NR LORPEFsS FERIED oF PFABRGHS 191G SO B ABRICE a1 SPILBEY,EDRE SR b
rember S R e e R iy
hydr ogedenpcacinddta af khel lupptand rsqhduyow&mtmbmaeﬂ tby lineg, cgeaer obrth¢ pe7@hR8n.and
are IeBgt ge?ﬂﬂja%n(;[an ert %ta(s e to?%%n?z?c gglnz:ehr 1Inrc]1%d1ng gas roin\{\é{-'s.{iﬁég (Earrll(caé/r, Ei’l)lélr(?creatic
cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma,
breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or uterine carcinoma,
salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer,
hepatic carcinoma, anal carcinoma, penile carcinoma, melanoma, as well as head and neck
cancer. The term cancer may be used generically to include various types of cancer or
specifically (as listed above).
[0047] The phrase "pharmaceutically acceptable” indicates that the substance or
composition is compatible chemically and/or toxicologically, with the other ingredients
comprising a formulation, and/or the mammal being treated therewith.
[0048] The phrase "pharmaceutically acceptable salt,” as used herein, refers to
pharmaceutically acceptable organic or inorganic salts of a compound of the invention.
[0049] The compounds of this invention also include other salts of such compounds
which are not necessarily pharmaceutically acceptable salts, and which may be useful as
intermediates for preparing and/or purifying compounds of this invention and/or for separating
enantiomers of compounds of this invention.
[0050] The term "mammal" means a warm-blooded animal that has or is at risk of
developing a disease described herein and includes, but is not limited to, guinea pigs, dogs, cats,
rats, mice, hamsters, and primates, including humans.
[0051] The terms “compound of this invention,” and “compounds of the present

LA T4

invention”, “compounds of Formulas I-IV,” unless otherwise indicated, include compounds of
Formulas I, II, II, IV, stereoisomers, tautomers, solvates, metabolites, salts (e.g.,
pharmaceutically acceptable salts) and prodrugs thereof. Unless otherwise stated, structures

depicted herein are also meant to include compounds that differ only in the presence of one or
8 .



attached to forma 3-6 nenbered heterocyclyl optionally substituted by
hal ogen, oxo or C, -C3 al kyl; WD 2011/ 025965PCT/ US2010/ 047007 [0079] Rl is
hydr ogen; wpQoB@pRssi s hydrogen, (Co-C3 al kyl ) NR13R14, (EoTa32@kloy)DR13,

-C3 IkI | k C2- | kenyl, - C6 ,al , -
ey gty e eiinet bas d5impln Shpodnds s By B A B L apd i 2 -
het er ocygly/l1-gr1-§,00t B2 A-kyD: §1 menbened.-ihetieroagyl, 8-2Mver ghd9-saivllerdtkotle,

al kenyl, aIkynyI cycloalkyl heterocyclyf heteroaryl and phenyl are
opt i ondlr| Iyorgdb@mgentaé@nwr%@pb@@h dewiaum QRTEHUNROE RLG 0 Ak cabon | akgrns are

[0081] Rl B~ar eis nd h 0gen _or | optionally
substit é%%%vgﬁa B%nb n?eﬁﬁgﬁgTﬁ%ge&'%I%% %%§(ﬁtc§ugrgég%her with the
atom t qoe#jch t hey Rt BNIESITOR COMRGURDS nenbered heterocyclyl optionally

substituted by hal ogen, oxo or Cl-C3 al kyl; and [0083] R15 and R16 are
i ndeperd@&ll y~ hy drsgpisset lmereenamr@yldewpmﬁamdw agg, permageudcabyfopaplabens; or

[ 0084] tQ hed
to forﬁ%ﬂegpgh 3k&§ﬁ%ﬁ§g?§@gg+qﬁgt '%%ﬁgl jﬁ%%%%t ?m?h%QB&Qﬁéig%éﬁﬁ 0X0
or C]-Gﬁb@ﬂ&ydbyBQmﬂS]ln certain enbodinents, Xis N [0086]1n certain
enbodi , X is CR7. certaln enbodi nents, X is 08 ]In certain
enbodi ﬁﬁ&é@ X i Ong enﬁ‘(ﬂﬁ‘@”&j’mrﬁ’ s tr%ﬁtlwemdﬁ%?ﬂr%pomﬂglg %hen. [0089]1n
certain enbodinents, R7 is selected fromhygsogen and phenyl, wherein the
phenyl is optlonally substituted by hal agen| oxo, OR8, SR8, NR8R9 or Cl-C6
al kyl optionally substitutg@dyyhal o e’ rtain_enbodi ments, R7 is

sel ected from hydrogen and phen I, ere| pﬁ@d@l is optionally
substituted by hal ogen. | RA{s, sel ected from

hydr ogen and 4- chloropheﬁy 0093% &bodl%ents Rl, R2 and R3

are independently sel ected fron1h rogen, hefogen or Cl-C3 aIkyI R4 is
C3-C4 cycl oal kyl or C1-C6 al kyl ionally substituted with OH, halogen or
C3-CA4 cycloal kyl; R5 is hydrogen or ClIC3 alkyl; R6 is hydrogen or NR
10R11, R7 is hy dro en; Rl is hydrogen and R' s hydraogen, Cl-C3 al ky

( Co- C3 er)oeﬁsméss &pomersiarpdrugepidahagnpsausie brapecpiplls satty thereof, whereln:

al ky1) 3ofsqyenber heteppeycl yl or (Co-C3 al kyl) 5-6-menbered heteroaryl,
mherelﬁ séﬂg alk??IS cycloa1ky| phenyl, heterocyclyl and heteroaryl are
opt i ondO36]subst iR'und Rbye Ble _ﬁbn&ihxktw sednctddd’rcﬂg &pdro@0 ddlolgen,cEN, aC(©)NRR,

embodi r@_ 3 élk}ﬁ}c;z-%ga kenﬁ,rS IC?(ajl n td yC3 :ﬁfcox%ft, ed from hydrogen,
[0057] R’ is hydrogen, halogen or C;-Cs alkyl;
R* is C3-Cs cycloalkyl, C;-Cg¢ alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, phenyl, 3-6 membered
heterocyclyl, a 5-6 membered heteroaryl or NRCR’, wherein the cycloalkyl, alkyl, alkenyl,
alkynyl, phenyl, heterocyclyl and heteroaryl are optionally substituted with OR", halogen,
phenyl, C3-C4 cycloalkyl or C;-C4 alkyl optionally substituted with halogen;

[0058] R’ is hydrogen, C;-Cs alkyl, C,-C; alkenyl, C,-C; alkynyl or C3-Cs cycloalkyl,
wherein R is optionally substituted with halogen;

[0059] R® is hydrogen or NR'*R!!;

[0060] R’ is hydrogen, C;-C¢ alkyl, C,-C¢ alkenyl, C,-C¢ alkynl, C3-Cg cycloalkyl, 3-6

membered heterocyclyl, 5-6 membered heteroaryl or phenyl, wherein said alkyl, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, heteroaryl and phenyl are optionally substituted by halogen,
0X0, ORS, SRS, NR®R® or C 1-Cs alkyl optionally substituted by halogen;

[0061] R® and R’ are each independently hydrogen or C;-C¢ alkyl optionally substituted
by halogen; or

[0062] R® and R’ are independently taken together with the atom to which they are
attached to form a 3-6 membered heterocyclyl optionally substituted by halogen, oxo or C;-Cs

9



hal ogen, CN, C1-C3 al kyl or CI-C3 al koxy. [0092]1n certain enbodi nents, R1,
R2 and R3 are independently sel ected from hydrogen, hal ogen or Cl-C3 al kyl.
[ 0093] | n wenvaimsesbodi nents, Rl, R2 and R3 are i ndepenaemtusgoispkmot ed from
hydrogen, .11 WO 2011/ 025965PCT/ US2010/ 047007 F, d or methyl. [0094]In
certai & ﬁbodlnents RI and R3 are |ndependently sel ected from hydrogen,

hal ogenogy3;Cl- Cslgpﬁm{ qRd; R is d. In certain enbodi ments, Rl and R3 are
i ndependent |y selectegvfron1hydrogen F and nethyl and R2 is C

[ 0095] I[A0&HRr t ai n REMisddidnenens(Corls ausyl)NmPBb (Co-BablbgdOR “CIl 1-CLalkgl) SR Ry Ci-or

cor tai 1 MBH Feh AR AP BEE RO R eD ik et mirie s R oy
[ 0098] |G‘} IR n&%rin&ﬁmw MRRtseycRl ok S(C‘&%Cﬁ% fk-BJmerﬁleré'@ héRidaraMadidie Rbid, R
is meth j 099] I n certain énbodi ment hydr ogen, hal oge CN, Cl1-C3

al kyl kyd:l l@&yhlaldmayl cydgqlbﬁ} hﬁemmlﬁln, hetemod iané phenyl Rz qmwhgg«lbr wieiiiuted

[ 00101] ] ertain ial ogen. In certain enbodiments, R2 is
F or b QF%@ Xlohscer’gj ﬁﬁgﬂ' 2 R2 is C1-C3 alkyl. In certain
errbodl F[O(MIS‘.}, R2 irs? aBd RYA are [11@&]9@1%%ﬂy G Eioabm of Thayi g toptiokdlyl sibstituted by
[00104] I n certain enbodi nents, R2 is hydrogen. [00105]1n certain

enbodi Ml a3 i s hydr ogen, halogen or Cl-C3 al kyl.

[0066] R" and R are taken together with the atom to which they attached to form a 3-6
membered heterocyclyl optionally substituted by halogen, oxo or C;-C; alkyl; and

[0067] R" and R'® are independently hydrogen or C;-Cg alkyl optionally substituted by
halogen; or

[0068] R" and R'® are taken together with the atom to which they attached to form a 3-6

membered heterocyclyl optionally substituted by halogen, oxo or C;-C; alkyl.
[0069] Another embodiment includes compounds of Formula I, and stereoisomers,

tautomers, prodrugs and pharmaceutically acceptable salts thereof, wherein:

[0070] X is N or CR’;

[0071] R' and R? are independently selected from hydrogen, halogen, CN, C;-C; alkyl
and C;-C; alkoxy;

[0072] R?is hydrogen, halogen or C;-C3 alkyl;

[0073] R* is C3-Cs cycloalkyl, C;-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, phenyl, a 5-6

membered heteroaryl or NR®R’, wherein the cycloalkyl, alkyl, alkenyl, alkynyl, phenyl and
heteroaryl are optionally substituted with OR®, halogen, phenyl, C3-C4 cycloalkyl, or C;-Cy alkyl
optionally substituted with halogen;

[0074] R’ is hydrogen, C;-Cs alkyl, C,-C; alkenyl, C,-C3 alkynyl or C3-Cs cycloalkyl,
wherein R° is optionally substituted with halogen;

[0075] R® is hydrogen or NR!°R!!;

[0076] R’ is hydrogen or C;-C; alkyl optionally substituted with halogen, OR8, SRS,

NR®R?, C5-Cg cycloalkyl, 4-6 membered heterocyclyl, 5-6 membered heteroaryl or phenyl;
[0077] R® and R’ are each independently hydrogen or C;-Cs alkyl optionally substituted
by halogen; or

[0078] R® and R’ are independently taken together with the atom to which they are
attached to form a 3-6 membered heterocyclyl optionally substituted by halogen, oxo or C;-Cs

alkyl;
10



[00106] In certain enbodi ments, R3 is hydrogen. [00107]1In certain

enbodi nents, R3 is halogen. In certain enbodinents, R3is For d.

[ 00108] | woentiaizevéenbodi nent s, RI and R2 are F and R3 i eChyuseagemioo?

[ 00109] H’? ert ai 1@%38% nment s, is Fand R2 is O and R3 is hydrogen.

[00110]! ert ai [9%sHht s, Rl is d and R2 is F and R3 is hydrogen.

[00111][besoger t ai R'&magdirsERAL @30-@1a1kﬁ)r5RéRéf @glalkmoar*%ém@g @merSR” Ci-
[00112]In certain enbodi nents, are drogen an

[ 00113]Gerrlleds €afn a&ﬁb}dde@mta&ynm (@m@s myaﬂe(k caﬂdallwl (Go- ﬁyalrk(zskjblwnyl (Co-
00114 |
L oor1sfrn B2 BHe BRESRR St Ror By G AR S AN Bl dRRn guid

enbodi mﬂm Salkdﬂlyl laﬂcyﬁya raskll?ﬂky@ héeetodydly hetefSaryl Sndl pHeBg are offtidadily/ ubstitmedt ai n

enbodi nent s, m?; l,sand R2 is F and R3 is hydrogen. [00118]In certain
embodi rPé{rhaEOgeRIOXlos ORa é’ﬁ@ 3 all¥& hydrogen. [00119]1n certain

enbodi i3 s |

enbodi R R e A i F ]
enbodi ﬂmmgen, is H R2 |s Cl and R3 is F. [00122]In certain errbodl ment s,

RL and Raare hydnogen and R 1s - QN [00123] In certain enbodimepts, i he

membered heterocyclyl optionally substituted by halogen, oxo or C;-C; alkyl; and

[0083] R" and R'® are independently hydrogen or C;-Cg alkyl optionally substituted by
halogen; or

[0084] R" and RS are taken together with the atom to which they attached to form a 3-6
membered heterocyclyl optionally substituted by halogen, oxo or C;-C; alkyl.

[0085] In certain embodiments, X is N.

[0086] In certain embodiments, X is CR”. In certain embodiments, X is CH.

[0087] In certain embodiments, X is N.

[0088] In certain embodiments, R’ is hydrogen.

[0089] In certain embodiments, R’ is selected from hydrogen and phenyl, wherein the

phenyl is optionally substituted by halogen, oxo, OR3, SR, NR®R® or C;-Cs alkyl optionally
substituted by halogen. In certain embodiments, R’ is selected from hydrogen and phenyl,
wherein the phenyl is optionally substituted by halogen. In certain embodiments, R’ is selected
from hydrogen and 4-chlorophenyl.

[0090] In certain embodiments, R, R? and R? are independently selected from hydrogen,
halogen or C;-C; alkyl; R* is C3-C4 cycloalkyl or C;-Cg alkyl optionally substituted with OH,
halogen or C3-Cy4 cycloalkyl; R’ is hydrogen or C;-C; alkyl; R® is hydrogen or NRIRM: R7 is
hydrogen; R is hydrogen; and RM is hydrogen, C;-Cs alkyl, (Cy-C5 alkyl)Cs-Cg cycloalkyl,
(Co-Cs alkyl)phenyl, (Cy-C; alkyl)3-6-membered heterocyclyl or (Cy-C; alkyl)5-6-membered
heteroaryl, wherein said alkyl, cycloalkyl, phenyl, heterocyclyl and heteroaryl are optionally
substituted by Cj.3 alkyl or halogen.

[0091] In certain embodiments, R! and R* are independently selected from hydrogen,
halogen, CN, C;-C; alkyl or C;-Cj alkoxy.
[0092] In certain embodiments, R', R? and R® are independently selected from hydrogen,

halogen or C;-Cs alkyl.

[0093] In certain embodiments, R, R? and R® are independently selected from hydrogen,
11



R2 of Fornmula I, wherein the wavy line represents the point of attachnent
of the residue in Formula I, is selected from [00124]1n certain

enbodi nernwe,20tiesyessi due: R2 of Formula I, wherein treTmsey10l0iT007

repr esent t he ?i nt of attachnment of the residue in Formula I, is selected
from 10 ff'g}%'l n certain enbodiments, R4 is C3-05 cycloal kyl, C1-C6

al kyl, [089416 al k%Ydeﬂaﬁizer%ocﬁinléﬁﬂa{R} aRBG0Yire iAdpeRddiEl re@tédh@éxﬁrtg@mgenpr
NR8R9, wherein the Cﬁél oal I;IéJb al kyl, al kenyl, “al kynyr, phfe]nyl _an

het er odtajegeara Gpts ekal.| andskibsst €t ule derdin wn@el,mm,d%emd Rheryindegpdently

cycl oal kyl - I | gnal | pwbsti tuted with hal ogen. [00126]1n
cgrtai ngégeﬁ}c?gﬁonen}'gog%4ﬁlgl%ﬁ{ﬁt%gggf(%a I1<Sy(1t:l Cl-C6 al kyl op'?i onal[ |y ]
subst i t[0098] wi t h lnatep@en embodiarentk, q&CisO@df&%en, BalodEBRON, I0)-Cealkgl Br C;-Cs
enbodi ments, R8 and RO are independently selected from hydrogen and Cl-05
al kyl . 3¥0%27]1n certain enbodi ments, R4 is C3-05 cycloal kyl, G -C6 al kyl,
C2- C6 | or - ' e cycl oal kyl, al kyl, al kenyl and
al kynyﬁhgr yopt [ o%ﬁ?%ﬁseﬁg)@ﬁé&méy\%rﬁ& , thI ogen gr C3- CZ cycl oal iyl .

[ 00128][DA9er t ai rineshaidienbotitnenRd Ri' $s kalegenpTopattain embydimeptspRYls,F &uClyl

i sobutyl , -CH2Cl, -CH2CF3, -CH2CH2CH2F, - CH2CH2CF3,. pheny| net hyl,.
cycl Op?/[BB%]mat hyII,n cgﬁéiﬁfm,bogl_ments, Rgl_'s Cy-Cs alkyl. In certaln%mbo%lments, ¥{1 is methyl.

[y toronbasyy , S {HOLRRE BhbofinfehlORPRHYrden® il CRPRSIY arky B €03

tri fljy(r)ar“gre'[ hyl phenyl, 1 TH T m ur an- 2- ridin-
pyri di X9, '

[00100] In certain embodiments, R? is hydrogen.

[00101] In certain embodiments, R? is halogen. In certain embodiments, R%is F or Cl.

[00102] In certain embodiments, R? is C;-Cs alkyl. In certain embodiments, R%is methyl.

[00103] In certain embodiments, R? is CL.

[00104] In certain embodiments, R? is hydrogen.

[00105] In certain embodiments, R® is hydrogen, halogen or C;-C; alkyl.

[00106] In certain embodiments, R® is hydrogen.

[00107] In certain embodiments, R? is halogen. In certain embodiments, R*is F or CL

[00108] In certain embodiments, R' and R? are F and R® is hydrogen.

[00109] In certain embodiments, R! is F and R? is Cl and R? is hydrogen.

[00110] In certain embodiments, R' is Cl and R? is F and R is hydrogen.

[00111] In certain embodiments, R! is F and R? and R are hydrogen.

[00112] In certain embodiments, R! and R? are hydrogen and R? is F.

[00113] In certain embodiments, R* and R? are F and R’ is hydrogen.

[00114] In certain embodiments, R' is Cl and R? and R? are hydrogen.

[00115] In certain embodiments, R!, R and R® are F.

[00116] In certain embodiments, R’ is F and R? is methyl and R? is hydrogen.

[00117] In certain embodiments, R' is methyl and R’isFand R’ is hydrogen.

[00118] In certain embodiments, R' is F and R? and R? are hydrogen.

[00119] In certain embodiments, R' is Cl and R? and R® are hydrogen.

[00120] In certain embodiments, R is F and R' and R® are hydrogen.

[00121] In certain embodiments, R! is H, R?is Cl and R%is F.

[00122] In certain embodiments, R' and R? are hydrogen and R? is -CN.

[00123] In certain embodiments, the residue:
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WD 2011/ 025965PCT/ US2010/ 047007 t hi ophen-2-yl, -NHCH2CH3, - NHCH2CH2CHS3,
-N(CH3) CH2CH3, -N(CH3)2, or pyrrolidine. [00129]1n certain enbodinents, R4
i s cycl opwopyio2preepyl, butyl, isobutyl, -CH2Cl, - CH2CFRCTAGSRRGIHRZGHRF,

- CH2CH2CF3, cycl opr opyl net hyl , - NHCH2CH2CH3,  N( CH3) CH2CH3, - N(CH3) 2, or
pyrrolidine. [00130]In certain enbodRfrents, R4 is cycl opropyl, propyl,
butyl, isobutyl, -CH2Cl, CH2CFFxR' - GLCH2CH2F, - CH2CH2CF3,

cycl opropyl met hyl or - NHCH2CH2CH3. 3l npcertain enbodi nents, R4 is
propyl , butyl, isobutyl, -CH2CH2 CH2XH2CF3 or cycl opropyl net hyl .
[00132]In certain enbodi nents, Rggis C3- 08 ¢yt oal kyl or Cl1-C6 al kyl
optionally substituted with OH, hal ogen d¢t C3-C4 cycloal kyl. [00133]In
certain enbodinents, R4 is C3-05 cycloalkyl. In certain enbodinents, R4 is
C3- C4 afGopahlsl| whéreinGRe kavi 1ig $SOR %o pdidt dfSautteEhai? oo el reQucidHopiulay | -
[00134]In certain enbodi nents, R4 is Cl- al kyl. In certain enbodi nents,
R4 is dibyelecisddiop:, butyl or isobutyl. In certain enmbodinents, R4 is
propyl . [OOASS]In certain enbodinents, R4 iﬁ Cl-C6 al kyl optionally
substitutedywi th halogen. Inp certain enbodipents, R4 is - , -CH2C1,

- CH2CF3, CrF2a - CF2CF2CF 36]1In certain
enbodi men i ped w , | Bgen or
C3-CA cy “ R gp hgf‘sf-pﬂz-
cycl opr opyl ; 1). R’in~ mboi ment s,
R4 is cycl oprop (- CHR-cycl opropyl ).H[00137]In certdin enbodi nents,

enmbodi ments,HR4 is phenyl netthyl . [00138]In dkrtain enbodi mehts, R4 is
i yclal kyl, or G -C4

enjlpn emé&di pnt@, oR4 i S
phenyl opt cer¥ai n «enodilenty, R4 is
phenyl 8%{ 71 dpfi(\)nal:ﬁy dbstinfuted with
hal ogen. In optional Iy substifluted with
hal ogen and Cl-C4 al kyl optionally substituted with halogen. In certain
enbodi nentsF R4 is phenyl. €h certain enbodCnents, R4 is phenyl,

2-fluorgplignyl, 3 -fluyg nyl, 4-fluorophenyl, 2,5-gifl or ophenyl or

al kyl opti

4-chl or o= i flugs onet hy anyly, 400139 ertaig e ntg, R4 is a
5-6 nmenbe eteﬁgaryl 0 al '}2/subst i %? §¥
P N/ \R4 A N/ \R4 3 N/ \R4 P - \R4
H H H H
F F Cl o]
H H H
F Cl H
O\\S//o O\\S//O O\\S//O O\\S//O
}5'1' N/ \R4 }1'77 N/ \R4 }51” N/ \R4 :’7,1'7 N/ \R4
H H H H
H H H H
H H H cl
H H H cl
AP AP AP AP
}‘-,_5' N/S\R4 :777’” N/S\R4 A /S\R4 J P \R4
H H H H
cl cl

dpﬁ
T
:::z\ o

UJ/

/ %o
A
ﬁpﬂ ;

:|:z\ o
-~

(7))

/ o
'y
ﬁp“

\ //O

%)

/ \\o
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Jy“
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wi th OR8, hal ogen, C3-C4 cycloalkyl or C-C4 al kyl optionally substituted
with halogen. In certain enbodinents, R4 is a 5-6 nenbered heteroaryl
opt i onal Iwoohghsieat ed with C1-C4 al kyl. In certain enbedirmseas/4ld7is a
5-6 nenbered heteroaryl, grein the heterogryl contains ope or WO
2011/ 025965PCT/ US2010/ 04700y two het eroatonp sel ected fromjthe group

consi sth af oxygen, i en and sul € R4 is a
5-6 menbe et & qaryl ei nQq 2 hete ﬂlr,/@nyl ,
pyri di nyl i 0 enylﬁ,} 3t 2SR _gnb S<

1-met hyt% 1RyT m ®8zolR%-y%, Yuraff-2-W', P difn- 3-¥1 of

t hi ophen- 2- g\ . 3%0140] In cectiai n enbodi nentgy R4 is NRBRI. CNn certain

enbodi ments, R8 and R9 are |ndependently sel ected from hydrogen and Cl - C6

al kyl . , R8 is hydr og . In certain enbodi nents, R8
is Cl- g _al kh # N ekbodi nents,cR8 ik nethyl, ethyl or propyl. In
certain eng i 0 ogen @r nme | nocertain enbodi nents, R4
is sel ec}el é @ st%ﬁg of CHS*\S//- NHCH2 CH2CH3,

- N( CH3) cFC @eHg«)d"Jsg 00INI] Mm4c atyr enkodiménts, R8 and R9

whiich they argzatt'é{ched forma 4 to 6
nmenbered heterocyclic ring. Tn certain enbodi nents, R3 and RO together with
the nitpeaap to Mhi&mhih BeYodihRnal trhgsd orma 4 to 6 menbered heterocyclic
ring, wherein the heterocyclic ri ng contains one nitrogen heteroatom In
certain enbodinents, R4 is pyrrolidipge. [00142]In certain enbodi nents, R4
is selected from propyl, cycl oprgpyl et hyl, -CH2CH2CH2F and phenyl . In a
further enbodi ment, R4 is sel ected O PLOR |, cycl opropyl net hyl and
- CH2CH2CH2F. [00143]In certain enbp nt S\gf Formula I, R and R2 are F,
R3 is hydrogen and R4 is propyl, 3 corrpounds have the structure
of Formula I1: NNO O O R6 X R5 I [014In certain enbodi nents of Fornula
I, Rl is d and R2 is F, R3is hydroBen and R4 is propyl, such that the

conpou n?%on%ﬂg Lw rgltnrtﬂec %vlejnr/}? hr% re'I:)(r)ésgutls ?hel A()Iil’:lt o?lattaN(I:}Qnent of the residue in Formula

L, is selected from:

W V&
/S\ /S\ 4

[00125] In certain embodiments, R* is C3-Cs cycloalkyl, C;-Cg alkyl, C,-Cg alkenyl, C,-C¢

\

alkynyl, phenyl, a 5-6 membered heteroaryl or NR®R®, wherein the cycloalkyl, alkyl, alkenyl,
alkynyl, phenyl and heteroaryl are optionally substituted with OR®, halogen, phenyl, C3-C4
cycloalkyl, or C,-C4 alkyl optionally substituted with halogen. \

[00126] In certain embodiments, R* is C3-Cs cycloalkyl, C,-Cs alkyl optionally
substituted with halogen or C3-C4 cycloalkyl, or NR?R®. In certain embodiments, R® and R’ are
independently selected from hydrogen and C;-Cs alkyl.

[00127] In certain embodiments, R*is C3-Cs cycloalkyl, Ci-Cg alkyl, C,-Cg aikenyl or C;-
Cs alkynyl, wherein the cycloalkyl, alkyl, alkenyl and alkynyl are optionally substituted with
OR®, halogen or C3-C4 cycloalkyl.

[00128] In certain embodiments, R* is cyclopropyl, ethyl, propyl, butyl, isobutyl,
-CH,Cl, -CH,CF3, -CH,;CH,CH,F, —CH,CH,CF3, phenylmethyl, cyclopropylmethyl, phenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl, 4-chloro-3-

trifluoromethylphenyl, 1-methyl-1H-imidazol-4-yl, furan-2-yl, pyridin-2-yl, pyridin-3-yl,
14



OO )L ..,... J ...... et S .... VR6 XNNN |HH R5 111
[00145] I n certain enbodlrrents of Formula |, RLis Fand R is d, R3is
hydr ogen woaoRBs25%spr opyl, such that the corrpounds have pChasstwoetonr e of

o A 5 R R0, AT R S S 1
erbodi et RS iIn Svdi0embotindiRl MY is LLIGROHA Pgﬁogu@pnﬁs&mﬁS A,

hydrogen. I n certain enbodinents, R5 is nethy 7]11n certain

embodi méAt£FsR6 i-€ThidheHelh or —NH&QHiCFd,n cexclaprepydmbidisl, ment NHORGCHe CHs,
hydr oge NHCHZ - NHOH2CH2CH3, - NHCH( CH3) 2,

i %ngcﬁﬁﬁﬂg%% Cﬁ%% & NHCH2CH2OH, - NH( cycl opr opyl ) ,
-NH(cyqbotsegy! ), InNeakia( I@Hfbﬂ&llrﬁents A 4 E&a@;sr@ enydpyl, bidsl dsehileglr orexy) ) .

- NHNH2, - NH(l rrethyl 1 razol -3 - -yl), H(tetrah drofuran3 -yl) or
- NHCH2 I8 Frror IS i HAS 1o F ,TG\H xﬁsncwiﬁmmwh@ﬁml oIRANIE ©den, NH2,

SIS, G O e SR g

- et hy |I-CH,(HEL0¥% azofclapropydmethyNH( t et rahyr drof uran-3 -y1) or
- NHCHZCHZ*G nmor pholino). In certai n gnbodi nents, R6 is
- NHCH2 ARBE3%r pholInneertais, pbodpnents) R ris cerfai syclostiodi drele Lo mlyl opigeallygen.

_[00149]s'u’9stﬁ§t%&%@1(?H:‘)lﬁ)ﬂééyﬁ%tr%}y@@yu%afﬂ?ﬂ'?ﬂ wherein R is hydrogen; and R’
is

[00133] In certain embodiments, R* is C3-Cs cycloalkyl. In certain embodiments, R* is
C3-C4 cycloalkyl. In certain embodiments, R* is cyclopropyl or cyclobutyl.

[00134] In certain embodiments, R* is C;-Cg alkyl. In certain embodiments, R* is ethyl,
propyl, butyl or isobutyl. In certain embodiments, R* is propyl.

[00135] In certain embodiments, R* is C;-Cg alkyl optionally substituted with halogen. In
certain embodiments, R* is —CF3;, —CH)Cl, -CH,CF;, —-CH,CH,CH,F, —-CH,CH,CFj3,
-CF,CFj; or —CF,CF,CFs.

[00136] In certain embodiments, R* is C;-Cg alkyl optionally substituted with OH,
halogen or C3-C4 cycloalkyl. In certain embodiments, R* is cyclopropylmethyl (-CH,-
cyclopropyl) or cyclobutylmethyl (-CH,-cyclobutyl). In certain embodiments, R* is
cyclopropylmethyl (;CHz-cyclopropyl).

[00137] In certain embodiments, R* is C;-Cs alkyl optionally substituted with phenyl. In
certain embodiments, R* is phenylmethyl.

[00138] In certain embodiments, R* is phenyl optionally substituted with OR®, halogen,
C3-C4 cycloalkyl, or C;-C4 alkyl optionally substituted with halogen. In certain embodiments,
R* is phenyl optionally substituted with halogen. In certain embodiments, R* is phenyl
optionally substituted with C;-C4 alkyl optionally substituted with halogen. In certain
embodiments, R* is phenyl optionally substituted with halogen and C,;-C4 alkyl optionally
substituted with halogen. In certain embodiments, R* is phenyl. In certain embodiments, R* is
phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl or 4-chloro-3-
trifluoromethylphenyl.

[00139] In certain embodiments, R* is a 5-6 membered heteroaryl optionally substituted
with OR®, halogen, C3-C4 cycloalkyl or Ci-C4 alkyl optionally substituted with halogen. In
certain embodiments, R is a 5-6 membered heteroaryl optionally substituted with C;-Cy4 alkyl.

In certain embodiments, R* is a 5-6 membered heteroaryl, wherein the heteroaryl contains one or
15



hydr ogen, (CO-C3 al kyl ) NR13R14, (Co-C3 al kyl)OR13, (Cl1l-C3 al kyl)SR13, C -C6
al kyl, C2-C6 al kenyl, C2-C6 al kynyl, (Co-C3 al kyl)C3-C6 cycl oal kyl, (Co-C3
al kyl ) phewgl2p11(C96€3 al ky1l) 3- 6- nenbered heterocycl yl omc(rmsaﬂ/047007

al ky1l red e r wherein. said_.al k Iken

eyl ol RS IEERS STEH 51 Tof e, ST, Foring R Ayt et BESSER SPARUMS BT e
by hal eagdifefs, FORbS 5WRAhSRE4e me@ma%a Abkdin tHeMeb@bdral I} TR TER Syl RO
is NH2, -NHCH3, -NHCH2CH3, - NHCH(CH3)Z, - NHCH2CH2OH, H( cycl opropyl%

- NH( cy dlys8im by thioplieay (Iohesmpin) embaodiinants Roisob sty )lH -Inpeipate-4- YL Ny

- met hyl rahyrdrofuran-3 -yl) or

-NHCHZ(az'lE%lgll_?n%'[ ﬁﬁrlfjmnoyyog%{%gﬁf%ﬁ'tlcertal n enbodi nents, R6 is NRLR11 and R1
i's hydrjogem] | n derdehin @mydhemat®} isRARFR’. NRL Brlain @ﬁfﬂ)oﬁihle%fﬁjl?f?an@rﬁ are
hydrogen. In certain enbodinents, R6 is NH2. [00151] In certai

enblodi Ir%w#ﬁp@ i)y iselepird from lllsidxogeg ang dndgetkdndn wﬂwrserebomeaﬂ%«{]wéwd@ge@g )
it ogent et BRIy o 1Y 8- M ChE Sty MBI OF, BN S, O

met hyl ,preiyhy|In wmpyhmbmﬁnhepw,ls biyﬂwgcn seahethyll , i yertaip reabpldingents, R? is

cyclobutyl. In certain enbodiments, R11 is -CH2CH2OH. In_certain

enbodi it P@ R6 i SIOMNHOHRCHISOH, | QW t ai n WP ent s, OR6 | s —NiSHRCHs,
NHCH2 CH H a2 HHCH2CH2CH2CH3, - - NHCH( CH3) CH2CH3, WO
2011/ 025965P 01“?% ‘?%&%E?cyg Oprépy|) or -NH(cycl obutyl). [00152]1In

cert ai f0@ipdi nerdh sertib elnﬂ)okilmﬁls’l, ‘R°Rhdi R’ fogethageith thmditigen o WE@h@Bey are

al kyl ) ph wher ei sal pheny] ar tional | o+ uted by
nal e et oA drbmgnbed Bemergid i ol Gin R Gnd tpicther
phenyl ,witHIHe RikesBeh to thfiéﬂjtﬁéﬁ Qltéeﬂﬁé!:héarfoﬂn &N QF ORRAMYed Hefbr&%l(:h@hﬁg, wherein
enbodi nents, R6 1s - NHCH2 enyl), -NH(4-fluorophenyl) or -

NH( 4- chhe)rl@p’m@qwhq rlr[g)@mﬁta nlsnomerrmtmgepnehﬁcmamht sln Rertiis ewRb@iRnentsRR i
hydr ogen; E(rild R' is (Co-C3 al kyl ) NRL3R14, wherein said alkyl is optionally
subst i tHF8 hal ogen, oxo, OR13, NR 13R14 or C,-C3 alkyl. In certain

enbodi eeL42) R I8 Diftain | EmB&Tikehtd, eubadi M&L Rni pr lo Bréliry], 10
In certain enbodlrrents R6 is NRICRII Kis drog}sﬁog%l;'\g% ]{rQﬁ’ﬂl

al ky1) 3CELGHABH B darde trberdy c| Y1 ar fugther &snlmdkr;lqr)ts nténﬁfé??cé@i rfé@rer @mwl
wher ei terocyclyl and heteroaryl are optionally
substi {}X@%@%@gﬂ“@%}g ag% oﬁo@i NR al kyl . In certain enbodi nents, R' is
N- et hy0@y3azol yiin ctedif ambdd@fﬁemlts%ﬁ/lrorﬁfulﬂ-IMEmzpﬁe IFi, RY lis hydrog@r 4mi R is
enbodi ments, R6 is _-NH(1-nethyl-1H pyrazol - 3- ylg1 NH(tetrahyrdrofuran 3
-y1) orprowhaqgluhz(%wﬁemﬁmdsﬁ@ye thectrremya of fosmplill: enbodi nents, R6 is

NR1R11; RIO is hydrogen; is (Cp C3 al kyl)OR13, wherein said alkyl,
heterocyclyl and heteroa i o] ub$1|¢)ut ed by hal ogen, oxo,

OR13, NR13 R14 or Cl1-C3 Odl\\éﬁent R' is -CH2CH2CH. In
’fn\eﬁrs}ai n enbodi ments, R6

, I n
certai n enbodi ments, R@el NJ?}R !
is hydrogen or NR R'; i; H

Kis hydrogen; and R' is hydrogeRP, C -C3 aI kyl, (Co-C3 al kyl)OR13, (Co-C3
al kyl ) C3-C6 cycl oal kyl, (Co-C3 al kyl) phenyl, (Co-CS al ky1) 3- 6- nenber ed

het er ocycl yl or (Co-C3 al ky05- 6- nmenber B het eroaryl, wherein the al kyl,

cycl oa phen : f roar t 4ed
oY 90 8] D UG8 RSBl P RLBIOR" W R PR HORA MR R o0,

i s hydiopmenyl, suvth tRitthé eomguimdghavetﬁﬂstnﬁmrabkybmmﬂmmS al ky1l) OR13, (Co- C3
al kyl ) C3-C6 cycl oal kyl , - 33 al kyl yphenyl, (Co-C3 al kyl)3- 6-nembered

het erocyclyl or (Co-C3 aI {1 N- 6- n@ ered terd)aéyl wherein the al kyl,
cycl oal kyl, phenyl, heterlocyclyl het i yI ny/e opt| onal Iy substitut ed
by C1_3 al kyl or hal ogﬁ 1 3 F s, R7 is hydrogen or
phenyl optionally substituted byj hal dgen, oon OR8, SR8, NRBR9 or C,-Cb6

0

al kyl optionally substituted by | ogen; . Fin certain enbodi ments, R7 is
4-chl orophenyl . [00159]In certain enbodinents, R8 and RO are i ndependent |y
hydr ogen, methyl, ethyl or m

[00145] In certain embodiments of Formula I, R! is F and R? is CL, R® is hydrogen and R*

is propyl, such that the compounds have the structure of Formula IV:
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propyl. [00160]1t will be appreciated that certain conpounds of the

i nvention may contain asymmetric or chiral centers, and therefore exist in
di ff er entweterimssoneric forms. It is intended WO PCT/US2010/047007
2011/025965PCT/U82010/047Q/1\that al | estereoi someric forms of the conpounds
of the invention, |ncludlmg’bMt nofp | i 0,pdpast ereoners, enantioners
and atropi soners, as well Xt urjjes t S as racem c m xtures,
formpart of the prese [ nﬂLfgc B N8> st T st ur es shown hereln
where the stereochenlstry of any|partchI.r chilral atomis not specified,
then all stereoisomers are conterpl ated afdl i ncluded as the conpounds of
the invention. Were stereochenmistry is specified by a solid wedge or
dashed |ine representlng a particular E¥nfiguration, then that stere0|soner

s 102 Tl R o SR e gl ereny Tl et I

i nt er cqVigh dﬂalgel YmERYE QB ria?iAérhBoHimERts SR TR Y Bdla¥n. A6 G&kifin eﬂx@oalﬁqeh’fseRs is
mgration o a hydrogen atom or proton, acconpanied by the switch of a

si ngl e BPAY.- and adj acent doubl e bond. For instance,

1,3,5-tmlgﬁn 2( for of, 11, ria

(R6 is [ And X%F%ek?h%(?g% nt} ?# 19%41 aulgiémia{r S Ic?g‘fcegélrn rreuzborauﬁerﬁglﬁw
al so fdsm aydrogdier INIEti 9N${Cﬂ3ncl u}sl[Ht[g{zcmg; NONHIOHYOHeGHE 0, NWCH(CHs),,
sul fonam de or R5/ R6_position deﬁgndl on the substitution. The corrpounds

of For miYRSHCHxCHy (s, nt ertiEEH(6 > al I‘N%@Hdﬁgzq)]é forﬂ?H{(C{’@QELTGEy Dt

\lljmslelj lemegr 89@?% eshgtq-I @%5¥1§§;N§E%g§%§§&§?f For I as {)ﬂ% {}ﬁ’f),[ 00%

wi |1 beNHUrmkthyl-aHpryeaiodBed), -hdl(tdtfabydefponrigl) of —Nmmweﬁwmomhoenb) O]Il’l may
nccopt 6T Ns0l FERHPLIEBTch 48 nachr, SHRTE | Wt he NACH:: and Y RCHICH:
i nt endedyidAICHS -MMROLIOR,GIDr 2 e}@ﬁ(c??lhpmfbgi vabed @eﬁkb ol veieds, e

[ 00164] The term “prodrug” as used in |ca i‘on refers to a prg%ursor
or der i~ (@vidudrophenpl), aNEBHho uNHQ@Emethgl- ﬂmezoba yhatNHgetrahysirarans3ybr

et abol € 2 Ry T L e SRRERPOGaischt B oNHOBGHBS oy’
" Pr odr yge14 NQR ed1R PRIDEMARYS. RBgsquag? egal Society Tr ansactl ons, 14, pp.

Ca
375- 382 6]?£th Meeting Bel fast (1986) eI | a et all) " Prodrugs: 'Ai
Cheni ca[ﬂolé@ﬂ)r oacHntwrfmlr g@b@ﬁmﬂiﬁag BlN/lérB Whierese tRed iDhydropet;i angr !

thi o arEan et dfelnEER oy SCREE TRiTEG (6 ERMEIRR o bhF Li’?ks‘/?d@"gfé o
(i ncl udﬂmyl\mﬁe@@mkyﬁﬂ' t©dﬂ@£naﬂ@1)%mr<%gﬁ))alkyp W@maélﬁylﬁﬂiéhﬁll CRG; PLSARUES,

t hi ophosphat econt ai nllng pr odr ugs t e- cont ai ni ng prodrugs,
bilal2

pept i devenbared hetarpepelybpugs; Coaléivﬁ)ﬁré ra@mher%@ﬂer@aylp mhereir §a1d glgodenad.ed
d
BLZ&E&Z%VJ?’ - SEUAGT S BI TR A pRB) BREO 5P Sl EE by halogen,

phenyl axet @RI ‘JNRERIf ai 6} ntganayndrnmaam&iﬁuouﬁﬁmthas NelL AndHOHh eeNHCH,CH;,
5-fl uor?{d&'#:ﬁ@e[ prodrugs which can be converted into the nore active
cyt ot oxi ﬂ?aug [ 00165] Pr odr¥gSHe¢ He@Rnounds of For nura8l(eyqleptaayh-not

be as agigciabuti e CQHPRM / /U ﬁ;@i 047 Al as
-1V in th(gﬁ::assawas descr{l%le%y?/\o m&&ﬁ%vﬁ e pgglg} %%}Farlz}l
capabl eyofzobgiyhg-dblfteenyedrofurani3vd) oml‘@H@Hrz@H@(étmv@hnmabol ites of

CoPouTifg] o LSl S85eC] R LR CEARCLAOR o a1 Compguns

i ncl udenHoaRRESE R MRROIGAUSNY R“t é}ﬂqs“\éféﬂ Ak BN 14 BertallPeri BSITERY, RY i NH,.
parti cul arli/ inlight of the descripti on con ai ned herein. The starting
e

mat eri 40815l e gerereitdiy cmbadinslse Rf iONRCHIR Cistlydsaaen ead RSUisHC 86s alkyl or

Si

(:ngal ? (cjjél %ﬁjo(aﬁg'll ‘gﬁ%éﬁlesg %%ylpqng é’A@&ﬁ%’g% ?ﬂ@f‘ﬂbd%“b%%* edﬁ%‘{kﬁ"%%’ PHYse
ski | | edR', NRERAT br CCY alkyRr BP&r@ch Qﬁbcﬁfﬁﬁﬂ@ﬁ@SRgEiE'%e@ﬁy'l,\’etﬁ'ﬁsﬁfob?p(ﬂsogfbpkgu| S
F. Fieser and Mary Fieser, Reagents for Organic nt he

York: \Wdyseebeyl zoclepewyl oncedobwsl | Ebrestay annbn@mmtSe ﬂ rﬁte(ﬁléz,@éx@é( rip
Websi t )y Q}gr?ﬁ@dd@%ﬁ%”faﬁ'ﬁ”ﬁﬁgﬂ éﬁg ﬁrgﬂ"c%ftﬁ*%n rﬁﬁ'ecﬁ}n%ms Ie \n 1 ?IH

Spri nger - ag, inc Uppl enent’s (a SO availa

Bei | st NHCHpCH{e-NIACHhGHE &) 5, —[[\IHX:LH&IHQL ANHOHLCHICN AT - PORCIS(CIE0HNEH;,1- 10
show general nethods for preparing the17




conpounds of the present invention, as well as key internedi ates. For a
nore detailed description of the individual reaction steps, see the
ExaaneS\NeabhmHSMEIOM/ Those skilled in the art wi || apprasc@be4tonat ot her

synt het i ytes ynt hesi ze the inventive conpounds.
Althougﬁﬁg PK@9§¥%bﬁrﬁ8m%§ig@fals and reagents are depicted in the

Sc hemeqoarst]dl scuss&sitalit e@bodiatdns! Rt Ar NRMR TR Er isahpdrosh; raadRiits @grcbe
easily substituted to provide a variety of derivatives and/or reactio

condi t ia¥ad)phenyladdierdin rﬁaldmﬂvl dihdt pleny ﬂm)@ntlenqd)lfyeﬂéasewt%y by healegenh &R,
d 13Rel g t i f 1l
Conventy Sn ArGeelplRel. M ceRi SRSl iy 18 1 Al Chob Rt SE T eniPLN

Schene 4]=c}i16@335&1y350 Hanerthinrs bavsdimeg8NRF db Xt Edphiary)p I’—BIFBHMﬂih@r@h@@ﬁ)) ound
1-5, I§ é'n R, RR, R3 and R4 are as defined herein. A benzoic acid 1.1 is
esterifig @Bmehﬁﬁﬁyl benzoate 1.2 by treatnent with trinethylsilyl

di azo I n 0 emeest fhil i00 L 8

troat maut Pttt Pinara SrpofinBptCR R RRTHCIR) B, A %ﬂﬁu%t SNGE
nitro alGINRIRY 25&6&9@41&32@1@ Oty isubseituted! bwhalogelz dxo, ORS® R R “amal og
1.3 is perf usi ng a. st.andard,condition, such trea n h Pd/C
and H2. & ée’ﬁgﬁe qBﬁ%‘Fﬁl mPO n}eetsogt a5 Rete- By C%fFaé%x?Iﬁ‘E imgpts; gﬁaﬁw

Wi th a geddsgnyl qm(%’t'agleeﬁﬁ%%eﬂts' RSt ﬂeN QIR Qf hRUrHABE and UEN @Sﬁd\l%_g

in an organic solvent, such as DCM Hydrol ysi’s of the conpound 1.4

acconpldlgﬂ%ﬂmézerddalmt@ommum(em@a atit )3 -@meadpared s texoaDid, viherdimeaid alkyl,

t h THE MeOH, t d
TPEr P eﬁf 558 by e fulfonelly i taRGE e haiberionbaoRer N ot Saa
conpoungkyd. 2, MWheERIiR BinbofZnent3 Rﬁd B4 I@fn?etﬁyﬂﬁﬁﬁidlgg\iﬂtéﬂﬁh%rﬂﬁnéma%| Lne

2.11is sulfonylated i n an organic sol vent in the presence of

a base,CHidhmpsphaingl. t n pqe@mnd@ndpodmm nB’ 2is2-NH(1-me#ts/1-1 Hpyrerad-33y1),
wner o e R S R i PhuPlaTh A Car boxyl 0 acid 1.5 in a
sui t abl[80ES3]] vent ,Insdeetinaembbifimenss, Reert Ket'WW't; R Bi phigrydgho sph ari! cis 48
(" DPPA sk base such, ag triethyl amne, and subsequentl y, hydrol yzed to
halogen, oxo, OR" , NRPRM or C;-Cs alkyl. In certain embodiments, RM is ~CH,CH,OH. In
certain embodiments, R%is -NHCH,CH,0H.
[00156] In certain embodiments, R® is hydrogen or NR'*R'"; R'® is hydrogen; and R'! is
hydrogen, C;-Cs alkyl, (Co-C3 alkyl)OR", (C(-C; alkyl)C3-Cg cycloalkyl, (Co-Cs alkyl)phenyl,
(Co-Cs alkyl)3-6-membered heterocyclyl or (Co-Cs alkyl)5-6-membered heteroaryl, wherein the
alkyl, cycloalkyl, phenyl, heterocyclyl or heteroaryl are optionally substituted by C;3 alkyl or
halogen.
[00157] In certain embodiments, R® is NR!°R'!; R is hydrogen; and R'" is hydrogen, C;-
Cs alkyl, (Co-C3 alkyl)OR™, (Co-C; alkyl)Cs-Cg cycloalkyl, (Co-Cs alkyl)phenyl, (Co-C; alkyl)3-
6-membered heterocyclyl or (C¢-C; alkyl)5-6-membered heteroaryl, wherein the alkyl,
cycloalkyl, phenyl, heterocyclyl or heteroaryl are optionally substituted by C,.3 alkyl or halogen.
[00158] In certain embodiments, R’ is hydrogen or phenyl optionally substituted by
halogen, oxo, ORS, SR8, NR®R? or C;-Cg alkyl optionally substituted by halogen;. In certain
embodiments, R is 4-chlorophenyl.

[00159] In certain embodiments, R® and R’ are independently hydrogen, methyl, ethyl or
propyl.
[00160] It will be appreciated that certain compounds of the invention may contain

asymmetric or chiral centers, and therefore exist in different stereoisomeric forms. It is intended
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RO 4.1 Schene 4 [00172] Schene 4 shows a general nethod for preparing a
conpound 4.1, wherein RI, R2, R3 and R4 are as defined herein. A carboxylic
acid 1.5 wo a11912546abl e sol vent, such as THF, is treatedpeairtus2aeB4oand a

R R EASER LRI T A GO RLI

R3 00 &N}‘eﬁﬂer& emanfiomefN %cﬁ%%foéis&nerg: Qs Nvdf? as mixtures thereof such as racemic
mixtures, form part of the present invention.
[00161] In the structures shown herein, where the stereochemistry of any particular chiral
atom is not specified, then all stereoisomers are contemplated and included as the compounds of
the invention. Where stereochemistry is specified by a solid wedge or dashed line representing a
particular configuration, then that stereoisomer is so specified and defined.
It will also be appreciated that compounds of Formulas I-IV include tautomeric forms.
Tautomers are compounds that are interconvertible by tautomerization. This commonly occurs
due to the migration of a hydrogen atom or proton, accompanied by the switch of a single bond
and adjacent double bond. For instance, 1,3,5-triazin-2(1H)-iminyl is a tautomeric form of
1,3,5-triazin-2-aminyl (R6 is NH; and X is N in Formula I). Other tautomers of Formulas I-1V
may also form at other positions, including, but not limited to, the sulfonamide or R3/RS position
depending on the substitution. The compounds of Formulas I-IV are intended to include all
tautomeric forms.
[00162] It will also be appreciated that certain compounds of Formulas I-IV may be used
as intermediates for further compounds of Formulas I-1V.
[00163] It will be further appreciated that the compounds of the present invention may
exist in unsolvated, as well as solvated forms with pharmaceutically acceptable solvents, such as
water, ethanol, and the like, and it is intended that the invention embrace both solvated and
unsolvated forms.
[00164] The term "prodrug" as used in this application refers to a precursor or derivative
form of a compound of the invention that is less active or inactive compared to the parent
compound or drug and is capable of being metabolized in vivo into the more active parent form.
See, e.g., Wilman, "Prodrugs in Cancer Chemotherapy" Biochemical Society Transactions, 14,
pp. 375-382, 615th Meeting Belfast (1986) and Stella et al., "Prodrugs: A Chemical Approach to
Targeted Drug Delivery," Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Humana
Press (1985). The prodrugs of this invention include, but are not limited to, N-methyl prodrugs
(including N-methyl sulfonamide prodrugs), phosphate-containing prodrugs, thiophosphate-
containing prodrugs, sulfate-containing prodrugs, peptide-containing prodrugs, D-amino acid-
modified prodrugs, glycosylated prodrugs, B-lactam-containing prodrugs, optionally substituted
phenoxyacetamide-containing prodrugs, optionally substituted phenylacetamide-containing
prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which can be converted into the
more active cytotoxic free drug.

[00165] Prodrugs of compounds of Formulas I-IV may not be as active as the compounds
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5.3 Schene 5 [00173] Schene 5 shows a general nethod for preparing a
conpound 5.3, wherein RI, R2, R3, R4, R5, R6, and X are as defined herein.
A car boxywoeonw2eb6s. 5 i n an appropriate solvent, such a®CTHR2010841002at ed

wi th DPPA and a_base, such as trjethylamne, to forman ispcyanato
i nt er metiiFQmBulgs FIV ymihe aspaversissittbed i ExpmpleiAolapererothe profrodee caradieelf in

the sang; Vertdd ig v o infRbR Ry R BROGNKE bE Jui8s 3f ForhfdsqLIw. @ conpound
5.3 Deyittontiacd A yRgin{ibicty BRI of ot )

[00166] SYNTHESIS OF COMPOUNDS

[00167] Compounds of the present invention may be synthesized by synthetic routes that

include processes analogous to those well-known in the chemical arts, particularly in light of the
description contained herein. The starting materials are generally available from commercial
sources such as Sigma-Aldrich (St. Louis, MO), Alfa Aesar (Ward Hill, MA), or TCI (Portland,
OR), 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. 1-23, New York: Wiley 1967-2006 ed. (also available via the Wiley InterScience®

website), or Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin,

including supplements (also available via the Beilstein online database)).

[00168] For illustrative purposes, Schemes 1-10 show general methods for preparing 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 skilled in
the art will appreciate that other synthetic routes may be used to synthesize the inventive
compounds. Although specific starting materials and reagents are depicted in the Schemes and
discussed below, other starting materials and reagents 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.

R3 R3 ’ R3
R R! R!
HO esterification reduction
NO, MeO NO, -~ MeO NH,
O R? O R? O R?
1.1 1.2 13
R3 R3
O R1 R1
1
Cl/§\R4 2 . Q
o) MeO N’§\R4 hydrolysis HO N/§\R4
— L O - H
O R? .Sy O R?
O 0 .
1.4 o
Scheme 1
[00169] Scheme 1 shows a general method for preparing a compound 1-5, wherein R', R?,

R’ and R* are as defined herein. A benzoic acid 1.1 is esterified to a methyl benzoate 1.2 by

treatment with trimethylsilyl diazomethane in MeOH or via Fischer esterification conditions,

such as treatment with trimethylsilyl chloride ("TMSCI") in MeOH. Reduction of nitro
20



5.3 Schene 6 [00174] Schene 6 shows anot her nethod for preparing a conpound
5.3. A carboxylic acid 1.5 in an appropriate solvent, such as THF, is
treat ed vwohoDRR#96and a base, such as triethyl am ne, ane#cIaiss@qoemdty

ted with.. le to f th : le- 1 - b 1de..6. 1. Thi
|t or meACaPRE' £ Mot Spblt B 1 VR el e G BRERTG R et s
to for matsaipaun8ds dad HWO Bi05diéhanl8s PUTisEp2A4 B¢ tRRifMment obeeamlide 1.3

[00175] Schene 7 il]lustrates another general method for preparing a conpound
5.3 ,,,With geulfenykehlpgdRB Srldn thepresamge XE abaseasuchetsi Ve in@nairganigsolvent,

b : . Dot :
ot - monigy BPGR  FERRARR SERaABRGRPE R cBbi R undH sE ok itk ok o
RS / RgueouN'NaSHRIAthE ApdréitiatdRSvent system, such as THF and/or MeOH, to provide a

compound 1.5.

R3 R3
s, QP
CI” R .S,

HO NH, HO N S\

2 2

O R O R O4§\R4
21 2.2
Scheme 2
[00170] Scheme 2 shows a general method for preparing a compound 2.2, wherein R, R?,

R® and R* are as defined herein. An aniline 2.1 is sulfonylated in an organic solvent, such as

DCM, in the presence of a base, such as NEts, to provide a compound 2.2.

R3 R3
R' R!
o Q 1) DPPA, Et;N 0
N’?\)‘R" _ N NRRA
O R2 H 2) hydrolysis R?2 HO
1.5 31
Scheme 3
[00171] Scheme 3 shows a general method for preparing a compound 3.1, wherein R', R%,

R? and R* are as defined herein. A carboxylic acid 1.5 in a suitable solvent, such as THF, is
treated with diphenylphosphonic azide (“DPPA”) and a base such as triethylamine, and

subsequently hydrolyzed to form an amine 3.1.

R3 R3
R! R!
o Q 1) DPPA, EtsN j)\ (ls?
NSRS RO™ °N N1 "R
O R? HO 2) R-OH H R2 HO
1.5 41
Scheme 4
[00172] Scheme 4 shows a general method for preparing a compound 4.1, wherein R', R%,

R? and R* are as defined herein. A carboxylic acid 1.5 in a suitable solvent, such as THF, is
treated with DPPA and a base, such as triethylamine, and subsequently treated with an alcohol,

such as phenol, to form a carbamate 4.1.
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Schene 8 [00176] Schenme 8 illustrates another general nethod for preparing a
conpound 5.3, wherein R 2, R R34, R R5 -r-s6, and X are as defined
herei n. Ave 2iteessmenber ed heterocyclic amine 5.2 in an appruspeioat®osol vent,
such as THF, is treated with a base, such as cesium carbonate,_ and a

car banmoyl chlori de,1 erein Ris phenyl- or benzyl, t $ forma Farbamate
8.1. Further reactRapmwith an anil iDPPA3EINT Ur pi shie onpound{ 5.3. WO
2011/ 025965PCT/ 017@@ OR3 1\ 1N_NAN_HR5| H NN RIQN2of R i NH2 O
CX NN\ RS H NS> Nl\%lzﬁl. IN) XANNR g, 0 | ocN N"R,
O R2 H RZ H
1.5 - 5.1 -
NN
[ _ 5 R3
A R )
H NN ©
5.2 . 11 o, 0
RS XT N7 N NS R
re H gz H
5.3
Scheme 5
[00173] Scheme 5 shows a general method for preparing a compound 5.3, wherein R', R?,

R, R*, R, R®, and X are as defined herein. A carboxylic acid 1.5 in an appropriate solvent,
such as THF, is treated with DPPA and a base, such as triethylamine, to form an isocyanato
intermediate 5.1. This intermediate is not isolated but further reacted in the same pot with a six-

membered heterocyclic amine 5.2 to form a compound 5.3.

R3 R3
R! R
0. .0 1) DPPA, Et;N O 0.0
HO el - oy el
4 2) pyrazole C 4
o r2 " =Ny M gz H
1.5 6.1
NN
| 5 RS
R R 1
NSN oR o 0
5.2
- | N7
~
Ao L A LA,
rs H g2 H
53
‘ Scheme 6
[00174] Scheme 6 shows another method for preparing a compound 5.3. A carboxylic

acid 1.5 in an appropriate solvent, such as THF, is treated with DPPA and a base, such as
triethylamine, and subsequently reacted with pyrazole to form the 1H-pyrazole-1-carboxamide
6.1. This intermediate is further reacted with a six-membered heterocyclic amine 5.2 to form a

compound 5.3.
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R5 HR2 9.2 Scheme 9 Schene 9 illustrates a nethod for preparing a
conpound 9.2, wherein RI, R2, R3, R4, R5, RH), Rl and X are as defined
herei n. Avoanpousss9. 1 in a suitable solvent, such as EwrQiHUSRot0B8Ob; i S
reacted with an amne RINH or RI1NH to forma conpound 9.2. Reductive
dehal ogenation NNO A CIX N NN NRANRS HR2 H9.1 NNO k X N ésN' R4 -'-)

g.,0 R5 H10.1 FR° AL A R

R RETOXTON PR R

QR - IS SO,

Reo o N R, ROXONTON N"S R

H L H gs H g2 H
4.1 5.3
Scheme 7
[00175] Scheme 7 illustrates another general method for preparing a compound 5.3

wherein R', R?, R?, R*, R%, R®, and X are as defined herein. A carbamate 4.1 is reacted in an
appropriate solvent, such as DMSO, with a six-membered heterocyclic amine 5.2 to form a

compound 5.3.

R3
R1
O
1
o H,N i N’g\R“
_R R
Nl“N CI)J\O JNl\“N JOL 3.1
5 R
R xR base RO XN o
R5
5.2 8.1
R3
]
S Be N
— <
R6” °X” "N” °N N R
53
Scheme 8
[00176] Scheme 8 illustrates another general method for preparing a compound 5.3,

wherein R!, R%, R3, RY, R®, R, and X are as defined herein. A six-membered heterocyclic amine
5.2 in an appropriate solvent, such as THF, is treated with a base, such as cesium carbonate, and
a carbamoyl chloride, wherein R is phenyl- or benzyl, to form a carbamate 8.1. Further reaction

with an aniline 3.1 furnishes a compound 5.3.
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Schenme 10 [00177] Schene 10 illustrates a nethod for preparing a conpound
10.1, wherein fe, R2, R3, R4, R5 and X are as defined herein. A conpound
9.1 i s cawaltivesdésy hydrogenated using an appropri ate eatralsgsn/o4®orch as
Pd/C, in a solvent, such as EtOH to forma conpound 10.1. [00178]In
preparing conpounds of Formulas |-TV, protection of renote fufictionalities

(e.g., primary or secondary am nes, etc.) of inter'\lrmd,llat@)sl?1 be
necessary. The need for_ such protection wll \Séa(gy dependijng heglaature
of the renpte functiondlity and the conditions tf héew/gbra att oM TR

net hods. Suht/alq aRi\gor ot get i ngR@,Q!gﬂﬁ@ﬁyj Pg)Hincl uge adet gk, H
trifluoroagetyl, 0XYy a0 bo 2 ") 2 benzyl oxycar bonyl ("CBz") and

9- fl uor@ny Ry aNTed arBoayl ("Frnoc"). The need forf"such ppotection is
readi |y deterni gedtby gmeMskilled in the art. For a general d@gcri ption of
protecting gr oupsgfimd their use, see T. W G eene,y€tpnal o 'S o
Protective Goups™ n Organic Synthesis. New Yq;@l\(: /WI% linte en/c&,o 2006.
[ 00179] METHODS OF SEPARATION [00180]1t may be aﬁvam ageoud t oy seNar &fe
reacti on products from one anot her and/or from startingRmaterirdl s.° The
desired products of each step or series of steps is separazed and/ or
purified (hereinafter separated) to the desired degree of honpbgeneity by

t he techni ques common WO 2011/ 02596%keme §S2010/ 047007 in the art.

Typi cal g i b [ i 2 gBY$t sl hwagion

{7 om o SoArHe0 MSHRRE ol N b Hp i L PR 2 SR RECk?, SR RO 7%

chr onmatand Xapdeyas definalhvadrogl apbympaind NV ¢h ¥suAible selvbrer sueh agdtOBds iPAGHUGI Ng,
for exanple: reverse-phase angd,.normal phase; size exclusion; ion exchange;
hi gh, AeFisdnyidhan paie bt %&Itﬂré{ IN &0 freva emregd by net hods and appar at us;
smal | scal e analytical, sinulated noving bed ("SMB") and pr epﬁgati ve thin
or thick |layer chronmat @graphy, as eII as techni ques of smgl!l jscale thin
layer and f ch raeﬂy. m%ﬁeﬁgﬁéeﬁ doi N thg-ang woll BPhY O

t echni que%rm; I/U\t(el a%bbeve sepal\raL/Lon/U\[ 0 1.0
D ast er eamrerxT "X C R4 separated into theirXindlvidua N

di astereoners ogst He basi 1 of their physical chenical st f'dr emees by

nmet hods wel | knovvra1to those skilled in the art, such as kychronatography
and/or fractional “trystallization. Enantionmers can be separated by
converting the enantiomeric m xturegifinst fp di astereoneric m xture by

reaction with an agepropri.ate optically active conpound (e.g., chiral
auxi | i d0817dlich aScheratil @ allusahiss donetbed Kaysiveparmgacéampdvndrlilde whesap & aRi.ng

t he di a3t g# r nd conpverting (g.9.. . h l.yzi -t indi vidyal.

i 2t erooReadid o AR HCRREE] bl (R clinpaltf 1 i¥ Baeati e}l el Bing an
al so bapprepastaicedlysy suheasdd/@, i&hi soRlentFhch £ EOM) to {ARLEtfboshdg0e.

st er eoi soner, e. g@,pran enantioner, substantially free of its stereoi soner

may be (B8] ned PaEng cpBRowtdst ofel oraxdasi Il Vi Bretgetdony of rmefe fndiioaalitigsh as

formati - di r I i | .y- i ] pel,
£ and Gy Bk SLEEGRRR St Mo FBH ks ol RO FRRR Tak el ¢y
& Sons prdtedion WiBOvHry ldepdndinlg e theGaatite ,of@he Bdmoté Givicvioail g raap hhe comidtidnstafon
of enantioners: Selectiye review " J. Chromatogr., 113(3) (1975): pp.

283- 303)° IRERAAHN rﬁlitilﬁ‘?ses ofitabler amiRQyHRHES 6¥°“Pﬁe(1|\(YHV%(5\t iRshiqes Rcpyls
separa ol at AonSui t@phenmet { iNg: R ormt i aqp of
ionic, tugfiil%(g?%ret o’ne?tilg@}gg)}/}{ S vvln?t; c(hlﬁbgl)’ col%%g{ulﬁ%g&gn Iygep%rtﬁzi j(c)n %@ i
fracti duatenyinysthdendoxptarioomyd (“londve). The meets for(sByh proutemiondm rexdily determined

di ast er eonerj . ompounds.wi th chjral .derivatizing reagent separ atjop. of
the di QC8F shilled &1 the g P PHBFBhIGSErPHRD Hfupralesiing FgH %ﬁi&f ?lréegase%ﬁf W
separ aTGr_@éheOEt $1NEreeHPS tP@&EétﬁJeWroﬁw fn @fgaﬁi&rss&ﬁi%gis.sll@&/epdrﬁpmfe% IHtefs%Fe!hbéi
under chiral conditions. See: \Wainer, Irving W, Ed. Drug Stefeochem stry:

Anal yt 2886. Met hods and Phar macol ogy. New York: Marcel Dekker, Inc., 1993.

[ 00183] r me ag—tﬁigg%_géiggﬂggiic salts can be forned by reaction of
enantigwgﬁﬁﬁallyigg 6 S h as bruci ne, quinine, ephedrine,

st rychneoiso] a- netihinhy Ge Jvamis@ub b aBpaifte (BARBRIRIARSD fromNshd Adthdrk@dwrt h
asymmetri c conpounds bearing acidic functionality, such as carboxylic acid
and sulffoghstartingimateride  dhe desived preducts of gaeks steppr beridsnd5teps it sspafrdrand®rpy
fracti . I I [.oni r . rati he
opt 1 cap ek R Bires SRR dhsfee BEPRPOORLANSHin LY B TR oL gt

sul fonic acids, such as canphorsul foni¢c acid, tartaric acid, mandelic acid,
or lactic acid, can result in formati off of the diastereoneric salts. WD
2011/ 025965PCT/ US2010/ 047007 [00184] Alternatively, by nmethod (2), the
substrate to be resolved is reacted with one enantioner of a chiral
conpound to forma diastereoneric pair (Eliel, E. and Wlen, S

~ LT Y L~ ~ B ~ o~




[00185] By nethod (3), a racem c mxture of two enantionmers can be separated
by chromat ography using a chiral stationary phase (Lough, WJ., Ed. Chiral
Liquid Ghoalmrmgsr@phy New York: Chapman and Hal |, 198@cT@sanmiez00xoshi o,

et al tlcal esol uti gn of ih dro r|d| enan rrers ..

o g pdPrF Aenc YPRANY gl satio N e e A i rplalizgfion from a

pol ysacehant g€soldsnt dnikttird, Qilstﬁlaﬁbh %Bﬁ%aﬁm&ﬁ chroatS3api¥Rt 08foma¥Sdrapdean
(1990): pp. 375-378). Enri ched or purifi ed enantioners can be disti ngui shed

by met h@mivm@ﬁdnumb@n eft mn@lgds inchidiveg, f@hexeatltplmtwsﬁ-elsaswanﬂ nesyapase;csize

car bon ch r,0t at| and c

[ 0r 86 BH TR B S eBihHeRmeEE HE BBt S TRl e LPAEATY methorse)
was Co-app@arssatalisdae mmytmaarsﬂﬁ@mdnﬁ@&lﬁg lbewa")caaﬂmre%mhw thih Hishgk
(Roe, S. Mark, et al. "The Mechani sm of 90 Regul ation the Protein

Ki nase-1&fss chromatesanyp as web ap 5obpesss of swlh scalgdhin layes ap @esi) chrpgpatographg.

St ancat p90 and
050t nareskiisdh o ar wlEPierflcEhdabdd Bt Bl o AL IR OB B M ge T

2ﬁ8( 29)[0?118193) Hhasté‘r]:@’%nﬂ:ﬂa hﬁiﬁl}bes c[aﬁfQib%d ])Bateanmgmhag uﬁdleldaﬁlt dls{stélyomérsRm];] :jn
the sa i.S e a nunber. of direct and indirect etectlon rret ods
(US zogﬁ?g szaﬁlp%ywn%«ral Hiffeengee by methads well fw% 1R Lhass skifled i the
assess Vit at e
to reci*?ﬁb.%ﬁ%nés Py RimaERK PP CuRRALPOLALIDAGY. ERRIANFOBLES, Rt
accor dibygcenyettidg2 0@ 4¢ahAFzhOfc amictD i3/ @mmeorﬂ'dfre: agtttuxd by/nemnlobl withranof
V60OE full-1l.e 11/ 65PCT/ US20 7 e d
neasur i W' PHE G%PEBSHOQC&VF BHmB‘P“"Id; ifo q%éfﬁﬁ yxyiary, §u ta‘e"q"l1 %F?%P ﬁoﬁg‘?’ﬁ nt o
FSBA- mih@idf LIQeridd)! geﬁal/d?i%igl\{ﬁé( HBRLIGTRhE DhverlifD %@g]f, ?dez%@)&i% gﬂh%@al
PHARVACEUTI CAL FORVMULATIONS [ 00190] The conpounds 0 Invention may b

adm ni sh@fceé@plsryn@mo therepeesemtlingquire cegupioniors. dientiometsecan alrgi he &gnanat@dﬂvef
treated, lﬁﬁ}g%ﬁs i ncI ude oral, parenteral (including subcutaneous,

USCO
i ntramuscu i nt raarterl al, intradermal, intrathecal and

epi dur 6[01)1821] r anSd@rsH@le, sté@@ﬁs&her RS dn eﬁaﬁ’ﬁbl(ﬁéil sﬁbs!‘ﬂzﬁitiéﬂy Teke WFGHAteradiomer
subl i ngual L vagi nal, intraperi toneal , int rapul nmonary and intranasal .

[ 00191]T¥ebe Ghiseeddey Frsplubien o rthe |r%qeen@@nm1r%mymg dneiiod rruch @sifamaatioat ofy e
form Gtidbtere &u‘i‘&k ﬁglﬁg OER ra%tlvg %Qélk'ur% argleﬁtgl(ﬁfléloﬂsanddﬁlgg r§|§&§0 hemistry of
suspensi ons, rays, 0 s——pagt—c%%sg—e‘[ :

Such C@fﬁ@t&bt@@ﬂﬁotﬂiﬁy Ne\m‘ﬁoﬂk J olp Wiigsyt & S@ﬂﬂs\/eﬂd; 09, Ldthﬁﬂﬂémth,lsxaﬂ
prepar atj ons %Iél diluents, carriers, pH nodifiers, sweeteners, bulk
dgﬁanqtggrta fr

agent s, sefytipe of seamtiomers: Si?éﬁ‘rcélﬁ? s adnthromalear dA3(3) (HYSH od,
the co rpgo ?ﬁ-‘&@%ﬁ eﬁ'aé:el,mlg %&Rlﬁ?é BF cﬁipaq [nglng?(% Ui J[h% rin%r#t%lﬂsnoaﬁ rb%! é%ﬁar{a%rdrﬁnd

sui t abl or injection or I nfrusion. typi cal atio

prepar asblitgd iyxanygswatablenpethnd, mikludies: ml)efc&matwmwénbmlo,ndlastdreameac rsaies wath
exci pi eg Sui tabl e carriers En? exciai)i entfl are wel not\lgg to ttg se. skgled
in t he “BFel SARPosRds dsteprigion PR Iraskonyf crysta agjon onpfhen meingds, (3 fermatign
Ansel ' il E@édﬁ&%ﬁo&rﬁﬁhn@@ﬁﬂ@hlrﬁqgﬁat% é&tpg aYaQiro}i o@t’&tcﬁﬁgﬁereomers and

Phi | adel phi a: Li ppi ncott l'1Tams & i ns, Gennaro, Alfonso R, et
al . Rereonygreinn tT itlee @@neesﬂmemacnder?raldt 3o esepafratRbmofrﬁxcysubﬂhmti@qublph joa:enriched
Li ppi nc

Phar nac?geﬁ?ql%oé’?ers E&%?cﬁ]l%evﬁ\’tvnlgg n ﬁg‘g’o dﬁ%g‘g rrsgé%fl ﬁ%&g‘ edying ;‘%dbgg‘neﬁm‘g

f or MUl FtéreRthe M2 ASAlVHBA MEBONE dTPhaFREGIOHT NEHSYork! Rfadcl DeRigraent 593,
surfact ants, wetting agents, Tubricating agents, enulsifiers, suspendl ng

agent s | 004834 er v atlindss | mathpdokl)dadmstereomaqm sajtSagémt be @lninqénbz regeldwesyi ng

ai ds, colarants svveet um,ng .agent s VOri ents ts
and o SRR HRE e PireD Sistn Mg iy <o ARG Lol

e QSR Mﬂﬁ'n@(arﬁ;kl%té?ﬁﬁé)? Nindi h¥Eftte %hoﬁsyﬂi}ﬁétﬂﬁ%'fﬁﬁoﬁﬁdis GOARRS héllifén
ther eoﬁ,)emRr ald in the manufacturing of the pharnaceutical product” (i.e.,
medi carferatipnality0 $9d] @h cabakdit agidtandf sulfrmipredenthé r@mtqrfrcmmﬁncnealﬁad@gy de

G er oon s Thrch AR Bafiorab iyt PR R BT Fsekition REP

enmbodi rgptital ltchﬁer@ fof S@ilho icBMPOEAdSN addifdn d€ Shidal adbdXBHe bk Isﬁﬁrbm@ QeSS ich i’
conprising, a conpound of Formulas |-TV, or a stereoisoner

phar macewPheraplignia aeidpedprie agid) mandelic @6id, of dge laeid, gan result ghﬁ}rmte@u pfthel |y
accept apl e Cahd i &Lor excipient. [00194] Anot her enbodi ment of the present

i nvention provi des™y pharmaceutical cogposition conprising a conpound of
Formulas I-TV for use in the treatnment<of a hyperproliferative disease. WO
2011/ 025965PCT/ US2010/ 047007




[ 00195] Anot her enbodi nent of the present invention provides a

phar maceuti cal conposition conprising a conpound of Fornulas I-1V for use
in the trwetwemksws cancer. [00196] Anot her embodi ment eCTtuseolpnement

i nventi ovi des ceutical conposjtion conprising a co ound of
For mul LBV orkiSeltialy e prbad fRNihe iRl by Seabisd 1A reaiedgith one
enbodi r@RttidRHert B€ aPEERE Q;Iong)'aﬁﬁ(?ttb %nﬂré’vdlg?e?e(ﬂn&ﬂa?ﬁﬁc(?ﬁ%l CRl 5P rWHéﬂ tgon
conprising a conmpound of Formulas I-1V for use In reat nent of

pol ycy Stereodhictnstsy df Semai. Cbﬁ@&@ﬁlsmmk@omﬁm‘ﬁyﬁkﬂsm JTHcCAPOUNDR 20F
THE | NTI ON [.00198] Th invenlt)l op |% Fdes nmet hods of treat| n ro .
prevent IAYCIEPUELS o CYF i £7HnPyOFRT nPEt EACHER o IERetG  £08B nddthot

this i nyeidnRicaly pare bRikA USRS in® re MRl MBE@UL ﬁf&h{hm AcHEANRY! RIISARLA by
thereof. In one enbodi ment, a hunman patient is treatéd with a corrpound of

For nul #sparatiop 06thead19$teneemﬁ§om hydralymrteryldd tphazurfaoeanmwmepaamw abl e

sal t ther 0 har na eut cal I e carrie

veni ci dnistor &EnfeiRE 30 GES B R erinanbe Br S8 vihys ArbeBdEre 5ot ner
embodi MBNtmerthy)URRIBrdIBEMAS in Sthé ' fREGRe Wof Nbae C P RO esled! BLhRehdxylal, OF
a stereoi somer, tautoner, prodrug or pharmaceutically acceptable sal

t her eof(tnfhn@doraetbﬂaphq?azleacet@tal (Jgcahc EépPayton. éaﬁsqllmo,n aflj(erarRromonomidotiot.e i n
an anoynt tod C i.nhi bi.t tiwvit 00200 th i nent
of ¢ he S PFISC AT IRk SR atibiodic BRG Dot EReay Ph A S ease
in a nmmMabsnoe r4155r496aﬂafﬂiesfa&limam@u}éﬂaﬁ@aﬁayilﬁ%atﬂevmmgpeé&u@%wﬂfe of
the conmpound of Formulas I-1V, or a stereoisoner aut oner rodrug or

phar madégseneeapf yhadwe patmus@n@apteqan@m@s ort diastereomeraral Stable ;yf igpi¢referders of
[00201]}41 r esent. NV ion met ho t ting
by periiBpRARLIE SIRGACTAD BL SPTRIRARE Rl kol b fovgisg PhER

t her apﬂitdnﬁ‘aid) grpief follotvingemativdfor ¢ pardiR nCAEROPREmefic frghihill dsoquidone(Weo
stereoi s taut omer or pharmaceutically acceptable salt thereof, to the
manmal 085 6111)\“ ded. [00202] I n anot her enbodi ment of the present i nvent| on,

ot apdut i ahi 1y opf astiLeh, 8 AFRF phufBETE: AR, nthT syl o @

ster eowhmmtograpim ommmg pr @Hmalg smztthnb@r nphaeut (Calghy &¢t.epEdbl €Ehgall tL1qu1d

t hereo to the anot h enbodi nent of the prese
{nvent omaoggeRBaNer voek Chpmaed) s dese: (ofanatioorp prpaca
adm ni stQMitfed & §MGIBPRYdhE %hz!lr)fmﬁfe@@%%r'h\% ﬁ@&ﬁran@é i 8@?&5 Ry usmg
Formulas I-1V, or a stereoisoner, tau r phar ma eutl cally~a cept | e

salt t Ipéamgd‘ﬁarbamated’lef palysaicharsdesrasva abilal statlcmaf)uphztsef’ niblodinatagt., Vbhé13

. ot hOE DT R 230D Srted enp iR camaEaeh o et o Bu OB G o
treat mmméwbﬁ: loftleR chitsl ABleBRIes GARIsY SBRtRAPABbS hdkish gu&loassaatféalnﬁiﬁafﬁ)ln #d WO

2011/ 025965PCT/ US2010/ 047007 t herapeutical [y effective amunt of a compound
of For ®ifceer dichrgismor a st ereoi soner, tautomer or pharmaceutically

accept alt t h sel ected from breast, ovary, cervix,
pr ost aﬁ%ﬁ@stl S, ]ﬁ%i ICA_ILE ﬁ esophagus, | arynx, gI i obl ast omma,

neur obl[eI8da, StERAEC hlutaﬁislpiroteiﬁenm QBT AUHEOCEBwad U@xpRied ok iiRitke eRdpetdiea,
| ar ge ceII carci nona, smal | cell carcinoma, |ung adenocarci noma,

bone, ®HMEA, Q@Jgndiﬁa&lpl‘?i@ﬁcWéthSI&Qe(%@aril Meta, ett dlyr (Th@l Meefianjsg ok Hsp90
carcin undffer nti.ated carci| papi | | ar

el anoFEulation Bind Rt e SRR 0@?%?%3?%9%@3413&9 |ﬁg‘r@8¥§s%ges
ki dney ggayse spRERo, IUP’%ItQI dRQfé@§t§jﬁf§nativ¥’ﬂéﬂ:%é3nﬂﬂép®gﬁm odMd Xysoctﬁhﬂc%nbe

buccal cavity and pharynx (oral) I p, tongue, nouth aryn
i nt est ireponstgoledm a ech frnqr S)tsafmgé Ji I&méﬁhene268(é@1 Ll|993)nppu H7ah@ 16t r al nervous

T S ST T

t aut omapd Qﬁdlf&ardm@@éﬁ hfeﬁ{ddy (@}SCQM@M&O%' t Afcﬂeﬁ;e%ic hubdant REoABRMAEBIRHTE Of
a nedi canent for the treatnent of cancer. [00204]1n another enbodinent, a

nmet hod Pefteinraay bﬁ@swsqdr l@v‘éﬁplb’j’gaséébn@élthq mcerpetation| ofi radieclabeled pb@ﬁphate to

treat ri se m.ni sterin

ther apeomiR! Sifte WS TIMIAE) SRR BRyolfh bRt B HRREP| Ep AT B

st ere0|29047‘91274196LHndrfWO 0Bf0Q084(y The PRAVIIEEAMiTiGRLF W6BOECRIIabA h@-lmaftvmreof
[ 00205] Anot her enbodi nent of the present invention provides the use of a

conpound of
P 26



Formulas I-TV, or a stereoisoner, tautomer, prodrug or pharmaceutically
acceptable salt thereof, in the manufacture of a nedi canent for the
t r eat mentwof2ocizmess. [ 00206] Anot her enbodi ment of the piresamstoiony®nt i on

provi des .t he use of a.conpgpound of Fornulas |-TV, or stereoi s [ i
taut omeRUTBIE dRL BT R eBEPPRAPT oty toheed Rhasehal Goabil- PIATRnto
manuf agidl £ nQfdiedBH4- ExT ©de B0 g@_t ment of ki dney disease. Another

enbodi ment of the present 1 nvention provides the use of a conpound of
For mul 480189V, orARNINES ERATHDNE rAND R ARMeIA CEU PHEA T RORMULATIONSccept abl e

salt t , I n_the manufacture of a medi canent . for e treat nent of
ki dneyh@{'@g}ise. | LR R ogF]f’Bo‘B?"?f’é‘r‘?P.,m‘l% © EIGHE?er&ég’é(aaé’é( ‘F%‘VB‘BF‘%S?EYW c
ki dney gpapaise- tol 102844itiBn 36 Bk Lt BRN foutd iﬁah&l@%_rﬁf pﬁéﬁ‘éﬁmt(ineﬂlﬁﬁfg

treating cancer, conprising admnistering to a mammal in heed of 'suc
t r eat nestbcugneefis, dotramescatapuintravénosms.cmtrpantrdhl ointrEdermal, aistrathdasl and epidural),

st ereoi . soner aut.oner, .prodrug. o har maceut | cal.l ceptabl e salt

* her eortniesat 3R satblemia Sinelucle” BRSO Sl T CuRpDURERe
havi ng iamdgulBeme s and@Resdi. €s. [00208] I n anot her enbodi ment, a nmethod of
preventing or treating cancer, conprising admnistering to a manmal in need
of suc Hﬂi’&l&t nentThgrsoatppueds mey istrechincamyronyRhian adoimsitagise formye.gor a
st er eoi r a eutical | cceptabl e salt thereof, alone or .in.

conb natiay RoVASnePRe o FRAFERE obdriect nSb iRy e P Suuiblohes

pr oper tgeBs enfulic39 phithey) &td. UrSubR rcofiPaSitioNE Mlay Edi@aif d&Ponkits ofRdnEioNE. inVO
2011/ 025965PCT/ US2010/ 047007 [00210] I n anot her further enbodi nent, the
cancer Rharmacewlical REFPATAtipps, e, filiante catgiero pHmediliers swealersrhdiking agemidmous
cell c [ h I te ' LS oma
o adonpudr ot ARG e S ARG Wt oAU ROy BifPe SERS

pr eventanddn asoutseasesusperdiondoae suitnbttufoaingettion oBirfRagion.conpri si ng

adm ni ing to a na | in need of such treatnent an effective anount of
a con’pjhmzﬁlf For'WiHPAE! ormplatioh ispispred By SuiHoe A FORRCBRE T gie present invention
phar magautiGatdr br 26GHRLA N BabR chrridhe xciptaPhe Svef %&%ﬂo%&%ﬁﬁ}%d%‘ﬁxe

di sorders include, but are not imted to, cancer. The cancer is selected
f r om brasteaid, aredescyibedt gy detad] inpegs thatsel, Hosaird €,, ejehj Aoset’s Phrymdcesatidal Dosage

or ot 080t D s, dof R SR o PG i e . Wik Rt

ker at oacar

smal | q@dnha@aMHOASR.., ¢tUIIRBABHAGAHe RiEhce RAA PraGRE VT PHRASAY®hilRRMSHILAS
adenocar ci nona, thyroid, follTicular carcinoma, undifferentiated carcinona,

papi | | dippriventciWdhams SeWilona,2008] anbRawesBanond ChHaddbookeefr Riannae

carcin . a l.iaryppassages idn argi noma, . myel oi d sor s
ophor Rl dlibRor pRASTEARRe PG OoS L Db SRS RR Rl e afte ne o
t ongue,mdre Wutfers) edbyliving SE@its, futfaeihisNeve aPerit £ AlbiRatind! RnisNeRslsi s,

rectum brain and central nervous system dgkin's and leukem a. [00212]1n
anot heSUERBGHE nagents. PresstbycHfantiosidentag oprquing \aaenth.n glidands, seragessigg aids,

di sord I - Raf. rigs) 1. Qi i t ed
of " suchV P sk et s iRine SRR RV GhERlMaoih? KR (EE
st er eoipsavide ant dedantrpicseiatich wd the doh@nhac auddnfiuny ECthe pprasdne ifwntioh her eof
[00213] I n anot her enbodi nent of the present invention, a nethod, of

pr eventPhAFasPU{Gak semPpRsitigiyiRetrolli id in the anaspifastweaefrths Pha@resicebpedpgtnmal
in need; of nsiietmifcpat ment an effective amount of a compound of Formul as
-1V, or a stereolsoner, tautoner, prodrug or pharnaceutically acceptable
salt tHe03], al dhe embodimenmbiteapricsent wivehti@nacimdesn® praraddéuticelna@mposition
conpounds. .I.n anot her enbodi nent the present invention, nmet hod_ of

pr eventCP’F?QnB‘PgtarCQg’cpPPr‘éde Eﬁf § IéR;kiOH ASIFTCRILmEL Or p}é%mﬁfc?ugm@y agrePiPle 8t ng
to a muweredf. i1 aeRRerdmBYshedt! @RIIERA AlerRichgabiiNE APRIMHacQficAl GRipRRIRd Of
Formulas I-1V, or a stereoisoner, tautomer, prodrug or pharmaceutically
accept gbnprigiag e copeend of BorondasdrlVi, or ¢ step¢onsnian or pharmageigicelly aneptable salt

addi ti gna unds, 1002141Anot her e di ment _of .the present invention
pr ovi dg%er%(ﬁg%ggtgero‘f'ﬁ%aSg%%?ﬁﬁ‘&“%‘ y %@H@B&Cﬁ{rﬁf\% “EPPE™st er eoi sonmer,

t aut omge0194] phar taeee: | edbddimeaC Pt el @réxahit iARAHeRT provides e pRRMAGGt e Of
a nedi canent, for the treatnent of cancer. The cancer is selected from

br east CoHPaon ceomprigingpposempeund: @t Famudpsnild¥ufeomasy inr thet treatswphagjus,

| ar ynx; ' : ur obl ast oma, stomach, skin, keratoacanthoma, |ung,
epider#ﬁﬁ%bgﬁkgﬁkﬁﬁgﬁmggrge cell carcinoma, NSCLC, snmall cell carcinom

| ung adenocar ci noma, bone, col on, adenda, WD 2011/ 025965PCT/ US2010/ 047007
pancr eas, adenocarcinoma, thyroid, follicular carcinonma, undifferentiated
carcinoma, papillary carcinom, sem nona, nelanoma, sarconm, bl adder
carcinoma, liver carcinoma and biliary passages, kidney carcinoma, nyeloid




Formulas -1V, or a stereoisoner, tautomer, prodrug or pharmaceutically
acceptable salt thereof, in the manufacture of a nedi canent for the
t r eat mentwof2ocizmess. [ 00216] Anot her enbodi ment of the pirezamstoiony®nt i on

provid use of conpoynd of Formulas |-1V, or a stereoisoner, .
ot oD odr agSenRish SRRLEIET coll 19 deeept ApvanSh P ess praFeppical
nmanuf acdoripsition oMBH LIS %Bﬁlpf)%[d SRR TOhr & iﬁ%e)&?éé%h&ﬁ ofcgigy di sease.

In a further enbodi ment, the kidney disease is polycystic kidney disease.
[00217][A0KGher enmbaatherepmbodiment qfr ¢ miresent énvéntionppwvidtesat hkargeopvigalds

of Fornmulas L-TV for.use in therapy..[0021 her e di ment of .th
ot esente DS ot OpindShE Y el -0 dht P 51 Pt o e
treat mefiieadd. A fhiRETaMBIdithT: AF itweprdiche anatidlprdvides b pRAmBIRBALaEshpositih
hyperproliferative disease is cancer (as further defined and may be

i ndi vi FeaIryInga wereynd poliermhidasd-1abley aye inftho regmanioefinetycystisodinerdisesse.t he
presentohiyAn! | CMRTAGIEDEFIeE SONRAPPTH cOMIBURDS of YHEAVERTION! Ne
treatment of kid : , ase is
pol ycysD0198fi dneyrtiiiseasen ihd0d:3héthdds| MAkhftht dHRRAMNYingseddd dh@ndhisadynds
of this invention and stereoi somers and pharmaceutically acceptable salts

t her eof2dFHYISISENG RBE QY Be FYRBOURS jof thip HyeRHeR. ¢F AmierROISeTReyT or Phafapeytically
agents f eeof T r@g‘gﬂga ft r . ' sgd in
conbi natc|9%)rt1£t\{/l\/|@§gl 1 oneeoof'r hl‘r?rln(?ﬂe% addi ti (e)l(r%[élla ruaglsl?a% %g{r 1Seﬂj(]éa/la(r?répqt {g%gnacé&nf’ Gund 1
ant i - hyljppemplas|liliVeoata stereoiatrher, canaasr oopharmacatibatyapaepiableaginheredfand eacond
conmpound of the pharmaceyti cal copbi nation formulation or dosing.reginen

pr ef er dBP{PEFARY mce?%gﬁf%mabtwvwegr VENIEIGE HrATRITY b feterp SinlyBHdFon
such t h@df abfdayy. do not adversely affect each other. Such agents are suitably
present in corbination in anounts that are effective for the purpose

i nt endd@0198e corpaeneilisr erajodimentd athningh atont iogetdiewith a campoidiof/Formulas
phar ma i cal conposition or separately and, when adm nistered separately.
Phi's. st Voc i SERABP BiheSHeyr GrOUG B TR i OR A s e Coduin: | o
admi ni sihahacefti deee/;ﬁém BarkiBr, lad[IRaf, of QBMER ihAntdni®mt td@tectably inhibit B-
2011/ 025965PCT/ US2010/ 047007 [(502 2] A "chenot herapeutic agent" is a

cheni catafestiybund useful in the treatment of cancer, regardless of

mechani actiygn, enpt her.apeut i.c.agent s .i ncl ude conpounds ed.in

T ar oot AP 5B et R BRIRRRL ot BT BRNEY B et BRI “of BRI =
chenot hghapedliferatiagditesset @ Hendhs@6l eSS Bdhinddiedin}le h ap&dpdRiRaldf @ffective
contenpl ated for use in the methods of the present invention. The present
i nvent i3Wuebifethn sompoundtofi Fomaelas j IdM.ear ta, steierisemert rtavionsr.ofr réfus
antica g X t i osi s; pol ynucl eoti des
(e.g.,q&?ﬁ%@%ﬁ%@??a%%%@%§%¥*§g§9§€?H@?Bgﬁggﬁggyggggﬁgs; bi ol ogi ca

m met i d802Ml kal oildsancahdtybmbodiheageifit e prebérit UMBEntdsil, | DimMéthed ; of treating a
anti nmet abol i tes; horpones; plati num conpounds;  nonocl onal antjbodies .
conj ugadVBerPiRliierativg dissaicen #magamal epmprising, admisystering ariherppawisallyelediyecal
r esponsg, iR bf g orﬁﬁmﬁhd’of‘ 1 ufleﬁs'rpﬁ?, d:€a Gte eolidohicf: tafifofnek oﬁgtﬁahﬂéc%ﬁﬁ&lﬂ I'ns
[e.g., IL-2, etc.], etc.); adoptive iI'munot herapy agents; mat opol et |

gr owt h ateaptablssaltahenos td thatmanmdalde ptovided. cel | differentiation (e.g.

Il -t ~reti i i d, ") s th . ts; i t
Feagent U nuclTEaRpUEL stbGiien QL dne BEcseRy BTG & WFOARGH JEREs i
the |i kisead0O223MaxanR! &sinisifh aORIHQERRE Ut ﬂféraffﬁgﬁtriﬁﬁéz\'[%‘(féc‘ﬁqg JEhbuk 1 41 Bhe

(TARCEVA(r), Genentech/OSI° Pharm ), Bortezom b (VEL r)y, MI1lennium
Phar m Yompahnde gifr Hommyl@ASHEDR n) sterwisoaieen toggmerSumpdiugi br (HBamENEatigally

Novar t PE5PEISE! rateTa Bu e Fop o Yo T ol CEPORIERh O I BN )
5- FU ( Sn¥edntion,ourmethbd ,ofL@eaim\gomidE%y? HaRay sl A foahin@l | dBasprisiRAPAMIMNE Edng a

Weth), Lapatinib (TYKERB(r), GSK572016, d axo Smth Kline), Lonafarnib
(SCH eébzeyeuticllyafiastive prEvonwArie gommand of Fommlaot-BGar a(GaaPTasaRtaujomer

e LD AL SR o 4TRSSy 7 56

cycl osphibedinemt,dbe kidhéy discisé isppdgstiskidheyadisdiwsul fan, i nprosul fan and

pi posulf)&gl? aziridi nes such as benzodopa, carboquone, neturedopa, and

ur edopd¥%3hy| enilirRetBersiabodiment amsthod plolseating |of drewgnEng Faicaiinne mammal
triethyl GRENRkaNNGealnidnt! RYLERCRHROSRABH aéghgl?"sest %&nﬁ&@%&rﬁ&e{oh Eag&’ NRSRRAr gm de
and trimethylomelam ne; acetogenins (especi ]Iy ul I'at'aci™n an

bul | at aci none); a canptothecin (incl ud? g the synthetic anal og topotecan);
bryostatin; callystatin; CC 1065 (including its adozel esin, carzelesin and
bi zel esi n synthetic anal ogs); cryptophycins (particularly cryptophycin 1
and cryptophycin 8); dolastatin; duocarnycin (including the synthetic

o o o o AT /N A NN o I~ A [ER—— n o o, - -, .




WO 2011/ 025965PCT/ US2010/ 047007 [ 00224] Al so included in the definition of
"chenot herapeutic agent” are: (i) anti-hornonal agents that act to regul ate
or i nhi biwohorvmmsswsacti on on tunors such as anti-estrogeas/seadoseioeTti ve

estrogen recept.or dul ators (SERMB), |ngcluding, for exanple, tanopxifen
(i el o EEEYREEBRERy SanEhel eAmepin o BRI, Bres Cipisp bl A ner o
4- hydr g{}xﬁﬂd&ﬁﬁéaﬂ?g acképtanie fs8R GherkSOXIThE Rencek Y 34@dBd RARMESRL ry, aflix,

FARESTON(r) (toremfine citrate); (ii) aromatase inhibitors that i nhibit
t he enzyostatas s, @seitowinaghtraggasophegmise biryog eghioplastdu@t newroblastohe, sidmanial

| ands, h as, f l e, 4(5)-inidazol i nogl ut et hi.m. de, MEGASE
D ragesikih ierlRumuRom S BRSOl e ea, BPacfiTL Bfstnd g ST 0h syt 2 )
f adr 0z Qafvindha!! REIRAAMNICHRITRAR], Bbne, FENWBIRAAehbiBE " P5Rle8s, ANRYSEkdifdma,afhdroid,

ARI M DEX(r) (anastrozol e, AstraZeneca); (ii |.2 anti-androgens such as
f | ut anifeicular |carcaneintie undiftea¢nitatedi checinpmappapillaty  cappieprom ssemenema, melangng, as

t roxaci t ahi ne 1, 3-di oxol.ane nucl eosi .cytosi ne analog); (iVv)_ protein
i nace AT PR Ao R R A i e T aghomha, MG

ol i gonuiidoeddrs,demphgiardisoeddra Majty chIns Subddl ehvityndtdopHary@xNoOLS S lipNtodkud enash,i n
signaling pathways inplicated in aberrant cell proliferation, such as, for
exanpl hapre. S&Fﬁi%@}esﬂéﬁa calea-Trrtmas larga/intepting, epymeyaigaad ceriraypevoBs BfsEdsi on
i nhi bit oI '07AY ) . i.on. i hihj ; oLl
vacei ndo ki Sha o0y AHihdr ol R ETER HP RSN it bl s of o

L EUVECTbMpojnd afi FoAXNLOOTVPROaHEttdksmer! tduomer sropipirsacsitiasity dcdeplablei dattr
such as LU(%I’,OT CANO,  ABARELI X(r) rnRH §1i X) antiapgi ogeni ¢ agents such as
bevaci 28 ’{I%EEQQFPPR@FBUW fisgment fpsihe peaenkal Garest pat hway i nhi bit or s,
i ncl udi - 09 -4 et : =PI PE kiR

_yl et h[9|gz) Tk rm;% ﬁéﬁ?‘%@%@?‘%ﬁ% %ﬁ“%‘%aﬁ g %?aé{/ﬁ%. J%a}gig‘%e ‘{1‘9 ?(%icfgi?d,ogesmg%iags
and t ensineed iofussich (treiaimdRas WRerelnVEHE/ mRop atonvmises abinbiistening tcanaid (waminal a
phar macguti cal | ceptable salts, acids d derivatives of .any of the

P ove. iRl SRRt Aoiorel 4 Rimarat EgRIGE 1 Ehnans SaoBaEs EukgER

are t h%fr&ﬁﬁ%gf phAmhtRadhIBEasAbIRSalRtREgzuMab (Canpath), bevaci zumab
(AVASTI NG, nent ech); cetuximab (ERBI TUXO, |ntlone); panitunumb

( VECTI B00205) , Angfemther eintbostinmaib of RicTibsan myent@areavidehthBiusg efa tetopyund of

t b TA . 2CA t trast b . { HERCEPTI NGJ ),
Ganent dORFulE TV Biioois B 4HTOCEr PErk)e SRR AR PO ER bt LB GGat e,
gent uzynak MaRgatire iof a (AdERARGELE the WABhE: of LEHEZ6] HUMani zed nonocl onal

anti bodies with therapeutic potential as chenotherapeutic agents in

conbi nd®9Z8] wi t h Anpsherembodimait pbths raesenhiavendiparrpwdes the useief 2 sorapeundiatab,
apol iz e/l atliz b. bapineuzu bevagj zu [ b
ort andRRusR AV 8t R BreoBbbf s, BT G M a R A B PhiRIE
ci df usiih tizdnahyfactued! ofziedicart et foz theatksateet lof kidmeb disghsl | XudThdr, embodiment
epratuzymab, erlizumab, felvizumab, fontolizumab, gentuzumab ozogam cin,

i not uz ke BEesRM AR YENHON pRRVideRthase PhBermparkhof Fomulasuih, ormstgatramer,
nmepol i - aVvi , i i _
oy oduebe SHRALIRM a7 A B iR ROk hlnmorisamen for o

ocr el i Zrepmignt offbddnzy riideasep alni a/ fuztheabmbepdisent, itzukidhey grefsass polyoyseb kidney
pectuzumab, pertuzumab, pexelizumab, ralivizumab, ranibizunmab,

resl i vid5A%b, reslizumab, resyvizumab, rovelizumab, ruplizunab,

Si brot ygep, Si RhiAHREL emBIBHLAL PRehba Gt @%HEH P lfedits Blhcet, RARHHRMFRD,
tali zqu!ab,. tefi baZt?mab, frgcicpi Zurab, “toral iﬂziluma ,gt Fast uzumalbc,e t ug%huzgarrab
cel nol edkimsteting s b tro@umabin weed vif zaun reatnreno xa zfiicetive anounticdid ¢ampraind of
EXAMPL 002 In order.to illustrate the invention, .the follow

Exanpl ZOTBPES ) Bt episnBebiavtier badiiice’ MHEBmelButv et HEER Beenp es
do not aldn@iok it ESnbiAMRIH W oROSE A6R @Rt nARIMpohAdsHITHRHNtidalB: pRshedies.
practicing the invention. Persons skilled inthe art will recognize that

t he chdf@ r eadr jappibetiemsbediment, mamethed rof qui¢ventingl ap trgating cancep gompasingnmber

i
of other,_c s_qQf_the invention nd, alternative nethods for prepard ng
P he” cotinGRTRAMDED a HarhihE INEH dffheh HRnRin} ShRHCLNG TROM ST o Sl BRRYE O
i nvent iFdAmula® r-18% aiph estertdiCorBdnbh @hhanatutit@y exxesiiblé isal ®eRpHUAleSEe or in
according to the _invention gda(%/ be successf ul fiy performed by nodifications

appar effPmpgatine vithope of aere additienaheempaungs havige anpeanses RIOBENICHr ot ect i ng

interfepd grou Mg [LZl r it gents known in the art
ot her ﬁgan !hoseqlggg%rl %%%Ihgéldgl%gg’ E% cﬁ‘rﬁa‘%lf%sgﬂr%%"{‘?%e nodi fications of
reaction conditions. Alternatively, otHer reactions di sclosed herein or

known in the art will be recognized as having applicability for preparing
ot her conpounds of the invention. [00228]1In the Exanpl es descri bed bel ow,
unl ess otherw se indicated all tenperatures are set forth in degrees

~ e ~ . a o o o o o



WD 2011/ 025965PCT/ US2010/ 047007 acetone-d6: 2.05 ppm CD3CN. 1.94 ppm as
the reference standard. Wen peak nmultiplicities are reported, the
f ol | owi ngwelbrieneswsi ons are used: s (singlet), d (doubl ecrjustoiptonioptet), q

t i nt t), I | et), [tiplet), b b d),
ta-  doub2tdlo; { dclaopuRs, bt srptisrcnor ter PRI 85 2 BtPIAG HbBE alrBe
when gi MEFbdiRER, FRPOHERGA Rs Slahdout Ided -c erfaiRal fuhﬁétoemﬁ?cﬁ@ént, the

Pr ot ocol .[00232] Activity of human reco nant B-Raf protelin nmay
assessewrdinomi tsram ddyn@ss ayadehotdnginoma.or por ati on of radi o | abel ed phosphate

to reconhi nt Ki nase K)Y, a kn hysi ol ogi ¢ substrate of B-Raf,
tocor o TR o B BER SrbBaieit g are 25 Bt BF YR i et Bsetatan
r econbi madilatBd B3 BPRAL @bMphiSin® Mdalime@riRYy (PW hahfidlll iAMndel P iR ttdBREH ££! 1S

infected with a human B-Raf reéconbi nant bacul ovirus expression vector.
[ 00233] ckfestive t 4mouny/ phhd banippundf of/cB@mulasl I-IVenet e BtdRedisamaer, etgttomst ear by

i i ti i 0. | abel hate f - 331] ATP j nt
Foaa oot agu it RohRN R RaP ek, Bya Ry 88 sBoh SRS ot °
Pi pes, dinét Bmitt@QoMdfcdr. TROVAARELL sel&Mdd Bofl bHieaitOpNas PERYR, Rﬂﬂe@&wtéﬁs,

Vanadat e,  41i M ATP, 500 nC [y-3311ATP, 1 uM FSBA-MEK and 20n V600E )
ful | - e¥GHAUMARAF tracthc gberbagws Weyax.cagligblastame areumbbsioman  Gtasnash, 3968,

pl ate ( i Prijor to. sav... the B-Raf and ESBA- e

bt o1 ol Aok 166, bdfRE S AindE B o0y TR GG ama sl

r espectdavghotha,flong hdemdcattiana, et btodSsRYoMAS paritidas ahddoburcihbaadgtdid on

of 10 tL of 10uM ATP. Follow ng the 60-m nute incubation, the assa

m xt ur dolligulaE C&{?é‘?f&%dlf’éiffqr?félag‘iﬂ‘dfi%f?@ﬁméf papillary| caggingms,, seinompemslageanas
m xed 0 ¢ ; ] 1 : e :

per ki n- o] oml S fers R ivel et o RS oo AR 0
seal i nglisdrderbdymphoidfdisonderp| tmirg,ceBE bukcabfcaBiyoarsapterryrx (R} dpr ainglRe,adouths

I nt er nati onal %}’ﬂéﬁ.l nti.llatjon cocktail. were added to, each well and the plate
vas t o SR ARt A SHAMCR TR SEEGIHASIRGFeWACRAINAND o a]veye system,
Conpourgisdokin'FasRAnBhi@mid- 24 were tested in the above assay and found to have
an 1C50 of less than 1.5 JIM Exanple Al Cellular ERK 1/2 Phosphoryl ation
Assay [00212] Injanhihii einbedioient asa¢thedRid freatjpigos gievenpting aclseasesorddis@der ned
by the follqwing } itro cellular .proliferati on assay, i ch conprises
Choubach s B8 bikal Lo BaiTnetin Hedent 2 15 Wit oLt GOARRTR g
the fl ugfceaeBino R &icBRPoudD of IsaduEIIlIY, Rt BefedRbngt, NAuibMiet, ASrBlruERlE

si gnal . ) Materials and Met hods: Mal me-3M cel|'s were obtai ned from
ATCC arithagpasgatiGally reeapiabbusltdhereoferrent ed with 10% fetal bovine serum Cells

ror e, UBAY. ° O% BloP Bl el RSP EL I 0 nEhb G R et
2011/ 02ta6bPEidnefp2Axbad) 46091 sihg mantel stedngl (OWSRhdall ire HesdopPai¢hdteantéR aadded
in RPM -1640 at a final concentration of 1% DMSO. The cells were incubated

with teicEhRanau 9lor compaund of Fommulasdsl¥opr aTsierepispmsr. igntemgh sedrugi ath
PBS and,bixed ey I . - ] i ] owed
by was ihng I nuﬂlg%g Oa.zg%p&/?{,‘ %ﬁ%¥%ﬁd51§%$§§3{)ﬁ?%?%tgg Iﬁnﬁitﬁ%g&-g?é%%%\%ggﬁgb%r 15
m nut esomPelihds. ie maothersdnelsbdimeRBSR: HB8nT iwseniZéh, henhda ejcedknting Olyssdyg

bl ocki ng, buffer. (LI-COR Bi oscjences). for, 1 hour. Antibodies t

phos phd’%}lﬁfcﬁfté‘ﬂkléé@' fiseagprompaisingdgHnisicHgs 49 2 ermmaligdicesh 3? yuﬁrfapafra%nanERK
(1: 400.cffSpiRatbiit & £t 1194 110l ¢l -

Coi |5 SLSEME bt 1 SEPNLEY IBRTUAS [NE of oL SRRkbolfEr RaBAFG dyhlor
Tween2@hamhasegtadally ageaptabiln salbtiicemdfyvalome bt inocmskieatidnywithlbat ed nsee additioyal
anti bodi es ‘(,1' 1000 goat anti-rabbit 1gG |1 RDye800, Rockland and 1:500 goat
ant i - moye®° * Al exa Fl uor 680, Mol ecul ar Probes) for an additional hour.
Cel I's vBox4) hen vamhed cabddmnak 28R Jréenf VHR2GEHEBeSthe ROE b YBMBPSRALJTFS
usi ng the Odyssgy Infrared | magi ng System (LI-C Bi osci ences). _

Phos phdioyntleg d-I¥RRr gi sgmetisanaes, frotaredri orepharmacenticdllyEREegakjaahlt thereof, in the
By way I es 2 and 8 ha C50 i n.the above assay. of .about
0. 4383 ngﬁ[qnél?%ﬂqg Qg ’ap_ 155%11%% f6r. (RE gﬁeﬁt_meéqg QhSfcer Thesgjnc:ﬁr 1soseiec%§= om breasg

respectiv
ovary, cervix, prostate, testis, genitourinary tract, esophagus, larynx, glioblastoma,

neuroblastoma, stomach, skin, keratoacanthoma, lung, epidermoid carcinoma, large cell

carcinoma, NSCLC, small cell carcinoma, lung adenocarcinoma, bone, colon, adenoma,
30



Met hyl 2, 6-difl uoro-3-(N-(propyl sul fonyppropylsulfonam do)benzoate
1002351Step A- A1 L flask was charged with 2, 6-difl uoro-3-nitrobenzoic
aci d (17 wop11828s9%smmol ) and MeOH (170 nmL, 0.5M . The flraskise@s/opioared in a

cold r bat and.an a nel char h 2M sol ution o

Cr1 et e edeadiifhy? dishicl Rl R cor AR o r 3 abbl Boilery
attac hQﬂrdilﬂ)Iﬁilesefﬂlﬂ(&Ka heRndiE SHrézRAEbIRdE GeditdrheNliVé@Scaréldeda Sin@Wbiliaityo
the reaction flask over the course of 2 hours. A Iarge excess of reagent
was r ediarages, ikidnsy dapcinespa, theelpid adisrders.t hmpéa@hdlwdpqSehmhc@b beecal givied by

t he ce f u t. | es
were r ong AR LB, 1RGN 1y R chRAdERy. IR KREAD P2
as a s thi:tdm( bihiR agd cenf neBloas b)?dtemgaﬂodgdiﬁfﬂ afld le@kEinya. t Th §tﬁa1ﬂheB embdAEmi St ep
B: 10% .) Pd on activated carbon (4.46 g, 4.19 nmmol) was added to a 1 L
flask d %Pife‘tf gonpponig 9 Foomgagl-FY iy %cr%eﬁémdeca{nfet gorise @s ad-Rafo) )
under A ded EtOH (350 ni, 0.25 M
and quﬁﬁa%ﬁé\ggq%agés é‘?‘ﬂ’?o Slgﬁfﬁ‘a%ué’g%%%ggb%u CT/ US2010/ 047007 t he

m xt ur e[002i|5] 15 mAmﬂﬂe}s emBbodimea of therpredext mlvennmsmsmidesr thd wsndea cbmpomﬂﬁi of

bal | oons over E The bal |l oons were recharged w gas th ture
vas ot 1B Tde 3 ?%Wafsomehdw@m@w&r@%ﬂ%&mﬁwﬁl Heonst Fﬁ?lﬁgﬂereo

mat er i ah 1NHah PRI L H & AMRLOIY kR OEmEs Fehfler ned by TLC, N2 gas was
flushed through the reaction mxture. The m xture was then filtered through
gl ass rie1éi bre Andthﬂren(bbaﬁﬂeﬁit pf ﬂmg&csehﬁurwentloﬁkmowdbathﬁlws of\e cempemsivefd t o
afford rud | 3-am no-2,6-difl uo benz te as_.an, oi | . 6 . _The
mat o+ doiis FWal o pRBI et RuomAn PRAGHE B SRropGos S Seseole sy fsirely
-sulfo HM thecbMifh & Bre(oF 3 H8diBAmer? 98k Be 'ﬁ‘%‘ﬁt‘lﬁen‘{\@ﬁpcﬁg@ﬁd kﬁﬂl‘é‘? disefkea 18 QI fukth@n of
met hyl 3-am no-2, 6-di fl uorobenzoate (15.6 and triethyl am ne
(35. 00 %bOdmt,ﬁhﬁmmy ﬂﬁeﬁﬂm@}"(}@ﬂ%kmey @156619? mal nt al ned in a cool water
bat h. actio tur ed for enper at ur.e

vator (GRS el YhBodBEnE ol S pleSin inllon™ bey AR, B BREMIGS o,
wat er (EdruBO0-IWifdr @edn Heraps. ( 200 m_) then dried (Na2804) filtered and
concentrat ed to an oil. The crude product was purified by colum

chr omatl %la?;})hy, e‘%lmﬂilq*igembwmfg%%tw Presey ginsertion: pryides hiwapempormds of

i sol at r ff

26 di F s SI7 D BB e Bt P ERE S gl Pa 108 TR loodiment.
(24. 4 dghe Y@ﬁérynodalf&iatim diSeasst epfwnceﬂ. Khdﬂfﬁ&l{eﬂﬁ@ﬁﬁé&an@@@iﬁ)e Bhdiiddly. %&c(ddl
1H), 7.08- (m_111), 3.97 (s, 3H), 3.68-3.59 (m 2H), 3.53-3.45 (m

2H), ffj)znﬁ!mg@a‘(%e ‘4H), 1.10 (t, J= 7.4 Hz, 6H). mz (APCI-neg) M (SCePr) =
292. 2 le C repy o ) BRRZRL Ciac 8 IN
aqueous@(Na% sol lfta}ogl}]@( %LAS]H&{%% eﬁflé)g e #,—)%gk!nft lﬂg%ﬂ&g@ P 0 a so gt F%@%aﬁe{%f\yl
2, 6- di fHovonlas 3-1YNot pseomyﬂhs mdeﬁmmpt pPkulpyy diskdsondmiadojtharensaidem¢@Othe kadnes0. 1
mml) in 41T /}I;% 4250 0.2M. The reaction mxture was stirred at

r oom t SW5ETSAE BPRYCHTISKItEKAiseH¥6e mmj ority of the organic sol vents were

r enoveqoeeoyacuo CURBINATAON TeARAPEt ure 35C). 1IN HC1 (150 nL) was slowy
added to the mxture, and the resulting solid was filtered and rinsed with
wat er ([80221%0 rrL)Tlffheom:amlmds adf whis imasitaoh wnd hstﬁtetz@omdrsxam‘é pmymaoaugt;alrla

Ji ol ) SRR SR B BB TR50 4 it B yfhethpigpedly dubil
7. 23- 7 {3/ trédtnedtt) TheZotpodn@Pof( the g?é‘&nt idvehion %ax@ge 088d i&kdbmbtha®B8n (ith ekie of- 4
He. 3H). mz (APCI-neg) M1 = 27 (00239

2011/ 02556 3p&Toud 2ty @nm@mp@wtehwe@p emtlvm argi-fanges, 09 chemotherapeutic

agent. The second compound of the pharmaceutical combination formulation or dosing regimen

preferably has complementary, activities to the compound of this invention such that they do not
adversely affect each other. Such agents are suitably present in combination in amounts that are
effective for the purpose intended. The compounds may be administered together in a unitary
pharmaceutical composition or separately and, when administered separately this may occur
simultaneously or sequentially in any order. Such sequential administration may be close in

time or remote in time.
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2, 6-Di fluoro-3-(N-(propyl sul fonyl) propyl sulfonam do) benzoi c acid
[ 00240] Propane-| -sul fonyl chloride (1.225 nL, 10.92 mml) was added to a
m xt ure aWo?zoﬂmzmsZ 6-difl uoroben20| C aC| d (0 573 g, SPETmsmrmIo)mm

trieth e 30, m.,.,14.5 17 ol ed to.0C.
hesr ooB° {2 R endnonaiodilischiont 8 Arte b s e e bt foufiet 8o
for 1 hewmeer, H’dgardlfésétdﬂﬁﬁécﬁ@fﬁsﬁlhﬁ’%cﬁ@dt Chbxﬁ%@ra?@&ﬁ/&e@g‘énﬁﬁhélhaé S&nﬁﬁh@%sédloo
m.) and et hyI acetate (75 nL) The aqueous | ayer was washed with et hyl

acet at ein(‘togetey thenapyt Head cauv@tmn@lolshmnpﬂiemc e‘hmnmbemﬁ—mtabl@ chembithstapgbibaut

i) | e A A YbRHSE i G AR deiorie (VAL igisety Yhe
f i | t er egtend irteRtENt ThE pfbserft' hevenEish Icbhtetpless, GuteisWs hhﬁtetiub 2dd@sinistrhdion of

hexanes to afford
2, 6-di flr%‘%resu%ﬂ(lwapﬁ?ro@gq%l Jushyas) peeply | thai indiwa nanetiosish Rehausglepiddass (eae-,

S0l 1 (et Bk dleg IR 400l bl NP bR ROIEo S AubThoat)
Hz, 6H)agentsz afitdaEior I‘tﬁgl)mdﬂcé SeiRRn¢tabolRds3 . Hormbi&l&tifam compounds; monoclonal

2- ChI or o-, -quorQ 3- (propyl sul fonam do) benzoi¢c acid [00241]Step A Into a
20- L 4-FHEERAIFS GoRyugdt \%a%“t‘ﬁﬁlé‘@éé%ss xins apd/pr raslienyclides: piological response

fluoro I 0 t €. ( 4-
met hyl ggﬁglgﬁgsu%?oln?cgﬁ%ég 0[6%38[%1\]@ 61‘:7}%%9 1&8?@%%@@ hée%( % %lggl one
(1222. 5ngnunbﬂleﬁa)yntﬂgpnt:t 2enegepoicticd PP wihT hactoess u hgéntg 1$1a1I uhdum: vasoheadled
to refl fO{. 1 |na oil bath and, cooled. The pH val ue of the solution
was adj ‘ﬁé? 1?5’“8( RUSTHRSTRIRAS 5ttt He- %ﬂgﬁ‘ﬁn)t eTaie IFA8ERFT PRYSCAYS LR Xaas
washed féhgeﬁits]dﬁﬁ%gle%dé&f t\Mﬁir%ccffﬁlQ HANReR §Bh EQgHﬁ@%r aPEHYW:. The crude

product was purified by distillation and the fracti on was col |l ected at 140
C to afl0822B]1- ( 2-Excimpdeso- df f ¢heorodshapeytiy - 2g&tsli melude] - Brotigh r @TARCEMQ

yi el d: 4 Ste | nt o 4ne d roun bot f.la

pur ged (gnc?)1 L@%ﬁ 8‘&%%%& ﬁgg?rﬁgﬁ%“‘e ?ﬂntulmﬁg n}. g(aﬁt
sol ut i qQFAGT.ODKR®C hA@fr@ZéheE _}UOS@rﬂBﬁIby 1()3U3E'~NT® V\Q>ﬁzer) Letrozole (FEMARA®,
2011/ 025965PCT/ US2010/ 047007 di net hyl- 1H rroI e 90 1.65 nol, 1.00
equi v, Nootisn Imatingnyesiaie alCEIOVBCHL ) W%ﬂlﬁ)eal? Kdﬁﬁ/ Es sB1258/s Noarts, t o
-78 C C v S adde 8

" S0y o Sl AR L el S 5 R AT, Tty ol sy o

(215.5 IgAPBMUNE@L Wylet2) Leghtingh (1989FRBRY I@SIGHZM(& I‘Gl&kd) SedithdK B! L& farnib
m nutes, The reaction solution was further stirred for 60 mnutes at -78 C

anld queRERb6B30); Iorafaribt (NBX OV AlBO Brﬂzerd,f Inpeiesennt AMP TOSA R ®s Rifizem gand
\?\gl’ gt ICO | ned@ﬁm};a%‘%%dﬁ\%r%&§@0§&n{ Vt%‘l[ er a@% g% I%‘E%%n ra%gnétﬁlg %{nﬁfss

chl ori detlagk, thmtemdaM/ﬂYmM@@chﬁg{wphamds uhtkgl eulf@matescarheant bastuﬁdn
under vacuu o afford th 2-. chloro-3 -(2,5-dinmethyl-1H pyrral -
-y1)-6 1FIP&%§?11§I r%IaP@O% éﬂr&ts%es? syph. ag d@?&@]osﬁleﬁar@oqmeo m¢t9@d%moarm
4- neck Ry S S y

B e S G TN e R
equi v, tg&%’len@h@tspfmmhidwﬁle([m&ﬂﬁﬂﬁﬁlﬂﬁ»s;ﬂb)ramiﬂblzﬁdl—tl*i@ﬂetl(yﬂiﬁﬁélagune? Ac@Oganins,

15. 00 UI V. and tri | am 2140 , 4.00 uiv, 999

The r edtieFilY SeMarREh chils Bo - HPBES  brcamprainedit sapeshng, 46, Yatiehenelos bom
t enper abpitesany BHoSM A tealystaRd Xt O@fptlﬁslumng htéaﬂ%QaQsﬁtceeielé‘sthb%d aeRlRMe.
The organic |ayefrs were conbi ned, dried over anhydrous sodium sul fate, and
concentsyathetic arrlegs)verypiaphycise(pagisitidy appsophyicirf 1 @dd esyptephacisi 8); dalagfetin;

golalrjnnno(ﬁll ngIII glrn o- (]tél% uII(Di% EA]?)ensi’BQI éo %%?60 alé%}e)?&dmé’@% CB[IOB%DI?] &leufhepbinnt o

f our SQQﬁcfai;stzﬂtnﬂeak Jatiddittyant tspahgllsﬁﬁhs l\ﬁﬁ%géﬂ amAstarisS QLEH | 8 &HflofaBibayil,
3-am no- 2-chl oro- 6-f| uorobenzoate (980 g, 4.76 nol, 1.00 equiv, 99% in
di chl or%m%ﬁ@n? 8006hlgtophosaheride ani %&amstsw, g, ifosfamgdem| | nechioretepmipe,

999 N I

0% MRy ABRIAE nh DSl Ok SRR, U, LGB
equi v, t8@84famillee urasiu Imusmgdsmitwsumas vesh Sis chshistihe,r ollotdzetspay, afotsntustias, 2
h, di I ﬂt ed with,1000 niL (gf water. The organic | ayer was washed wth 1 x1000

mL of HYAPYHEN MEAPSIEdand Hanumnpsisy Fntbiichesueh asqibecenedivar ABQIE sGigkat e,
and co

2l or e e el b femyma bl and calicheamicin omegell (Angey Chn.
979% . [ 00245] Step E: Into a 10000- 4- necked round-bottom fl ask was

pl aced a solution of methyl 2-chloro-6-fluoro-3-(propyl sul fonam do)benzoate
(1500 g, 4.61 nol, 1.00 equiv, 95% in tetrahydrofuran/H20 (3000/3000 nlL)
and pot assi um hydroxi de (1000 g, 17.68 nol, 4.50 equiv, 99% . The resulting




6- Chl or 0- 2-f |l uor o- 3- (pr opyl sul f onam do) benzoi c acid [00246] Step A: A flane
dried flask equipped with a stir bar and rubber septum was charged with
4- chl or o-wef2buemewmwsi | i ne (5.00 g, 34.35 mml) and anhydmmws‘ﬂb—iﬁ/o(mﬁﬂ m_)

oo ot T R RO 60 h 3% 130 ARt et o fctiidin T misiba prbrieS i & o

was st idlé@enaé; m/BperhMicig s WlliSsooc@2fhotBeR cﬁro%h%laﬂﬂ'ré‘lﬁteﬁ%ﬁrdfﬁapr%m
1, 2- bls(chlorodlne hyIS|IyI)ethane (7.76 g, 1. g.) was added sl ow

(over anediyps nantidiqiisr |Cbm>)nqpb0teh)e R xaqtumemyirm; sauplersms ¢iny r@dserrme,

hour , n- BuLi xanes 15.11 oL, 1.1. s,added sl.owy.
i Ml = SMiRoRih, | BaQBRT T oct BBt s, Serding il S RSy iR
M xt ur elas@sorsyuih,| e(ﬂauhaﬁllﬁldiﬁ) - deBSrubiint hig @aa)-5-Qk 58 NhorRuciie BUWDRIAM 6 TN®,
1.14 ei) was added sl ow and the mixture was stirred at - 78C for 75
i nut e Om@ym)dﬁmh@mr higin4eyagomerpholine-floxgisbicine A-patrgao §DW‘9101nand

the m e. ali ng he
renovegltﬂﬁ'lof%e%%ﬁ)x? Ilijdrbﬁe‘“rl 81 &'lltlelﬁ dSI ?‘E)bl‘\g/\)/g’r mg?u% c“?:.’oIH grc%@?né}ém n@ﬁiglﬂ%érl]}gq EI%CI’IIIC

Wi t h wahgesmycif) @L)mmhamime atidatregdalail cing SolflomycliBe pEpoimiicen, \Ap@f&bﬂlmd to
continue to warmto ropom terrperature The m xture was then extracted with

Et OAc. PRRYM¥SH AUCEmEit fRABRiCnw SEeniRHigriny SHERIPAYER rtra'zqr@égl s §berime,
once w e e i ng
Fest duc st P for B inHElbRRS SRICH hGhGea0R SRLERRLRRLEN (U5 RS 0
benzyl aBalags rvoclt-as hleooptedn, frieﬂmtrekmazptaic@te(rﬂl, 3rimetréiy; lafnmnamﬂdgs siidh NigR
Oﬁddﬂ#mes er?#oézlngﬂﬁﬁang&A@SE&ibg%q?né E‘)dd’ Ki‘;ﬁggr@boz%l_s%ﬁé%& c1tgb1§uz (t,
3 am NQrAcifdih®r @-a2allidRE, 0 PaRTP@L ec ﬁaﬁng dﬂcﬁoﬁ{urﬁi‘ﬁ@ )d&@ﬁuﬂmﬁéolﬁ‘{&:@taﬂnﬂe dry
di chl or omet hane (270 ni) Triethyl am ne : 5 eq.) was added, an
the m xﬂzcmuédmas adrogend  tsuctoCGas P@adqmevrend, -ctmhbsim;dloml prpideates. QﬁtmslianOZRZ 3

he. aadr s RSuRihe S Rurtita 3 0 By fBaE Qb it Toic ™o

t enper at:mr &pleﬁl’bﬁeﬁ §ighSdsakdling aérat %dg?dtoﬂéaild%?ﬂ&‘fbﬁﬁ%cﬁsgl?&kﬁfenhl%ﬁﬂ)léif)ﬁhﬁiec
(3:1 hexane:ethyl acetate). The m xture was then diluted with

di chi orasiet enakweacily gonsecsine;whetiabiuil;t hisanreagu edatayati é@dmm@ deipecolcine;

sat ur at 11/ PCT/ 2010/ 04 7 soI ut ed Qver

sodi umﬁ%&? g%e%%wgto}gnlgénf Hé? 81 Cep?ésu tg Y afie s p%?’l “flmednt{)ar%e a 65
Bi ot agaydiuxgomhtoderaiphiy; smﬁﬂaeﬁmé%%y@lﬂambmc eaic'ht Qs hﬁxﬁa@slnd QnPr atd@@obiagzy!
6-chl oro-2- fluoro-3-(N-(propylsul fanyl) propyl sul fonam do) benzoate (5. 5 g,
7299 adNiiRguarane; WRitoxangiRng: JBPRidanmely niasingt aprIteRRtnNVRIYNEDEt 3 piranbiding) 5

7.28-7 lés%xﬁﬂﬁoném pooﬁ)géfﬁhﬁﬁ agi!d), 2%th§f§ny%r39§de(, %ro%Mlng‘, %56019g§ccggrﬁe

1.08 (t, 6

[ 00 248]csmptﬁ® (EBHSZN:htGrad: ﬂi’lrmmmtSZ Ehgm; 0R3; (dkloﬁmfeo phibeihf ayfirymrpirypermanium;
was . di sso| ved in THF (100 n1_ and

sul f onam do ate nmol

1M aqué %@Z%{Eﬂ otrﬁ‘E uﬁrlvﬁ 52 ?anftHF]éb%é%etPWB@edeB‘Pth%@n%ur(gsl’ﬁﬁal Y hs

al | onedotif, ‘é?éh% 1i® A, @8 ih EABE ?ﬁ,@% A a pH
of 2 V\/l(t)ﬁ 2M aqllljeous 6?HICn:alllhand %)%% 611%{18 tﬁ\?\?tﬁ%tﬁ’%ﬁg\o@sﬁc ]%g Igilill{rog@%s{slﬁe

was hed muiabnonitad;emitobiciodd pipebronswod igacntedihd; sdrabinoside ()'Ime*ﬂ"l),atﬁdlo;ﬂmmaﬂnﬂe d

t hat t t.ed t h 3-
( p?o pyl uf E’ %?n%%?gg)eb%mhié@%a@:&? ﬁlgaxﬁ &rls%‘é‘%[yeﬁ gﬁu‘gg%r&o oﬁi’i %W%t‘( °d6,
400 M"@BM@@T@G (Créfdphof- ﬁe%) (aﬁburﬁm eﬁlgh?eerea]rﬂa}lo%ahlag f&l‘i'x‘ihlan]onsa)f é)%clﬂéxel

111,), 3.11-3.16 (m 211), 1.68-
Exanpl éA@egcaerRbmnae@ltwﬂm ergrm Ssthaumbﬂrg,pﬂbnqas) png p%KOTERQiS@ f(dwemmla

[ 00249 I n_of 6- di fJ uor r o ul enza

(4. o78]R-E‘%“%51’8@1‘3{’{é 7 ‘%‘i‘ﬁ&n% 6 r?ﬂ_cffmééﬂ’gad’&g%‘ﬁr i @EW gg‘tfﬂ"‘%‘g’ "r?E d633 59
nmol ) alﬁldgvﬁhnmee mer@PpapRiadi Betbstdkatd, lafiBulanaldes §8cHPE}platih@nd €456 Hh

m xture was stirred at roomtenperature for 3 hours and then warned to 80 C

for 2 HHhastingseieposidy fVP-Wels  Hesfarrideanaitoantivngt uvmcsstine ed/aYEBBINE®or
15 hour Qfotdaf?tﬁ X S f he
or gani éﬁpgr}g{r? neirk&as was el%l’ w{e#ﬁ%s ureg%&%taaq. %E@%g ég‘llnﬂ]?m %}‘lg 0C aB?&P%léﬁl “The

sol vent(XE/h@DAe@j:)ved1hand|1©naﬂe;adudﬁdr-p)lessmdsmnambrﬁdae r agiitltozl pREST i ed0so;a
silica I m1 ChI’O b hy eluting with 30/ 70 EtO0Ac/ hexane to obt ai n
2.03 g4 Ylf)ﬂéthm %%Eomm stwbRa(smﬁmmqZ acidy/gdg phagnageaticatly
111), 111), 5.28 (s, 211),

3. 05- 2@53%%@Ie&(aht§ ry,md%%a-d eﬁva%l’?s(&daé’ﬁ)%f%i B0 00 (m 3H. LOMS mz 251.1
[ MH1] . V\D 2011/ 025965PCT/ US2010/ 04700%P Exanple HC 0," HN N (3

- Am no- 4- chl or o- 2- f | uor ophenyl ) propane-1 -sul f onam de



[ 00250] To a sol ution of 6-chloro-2-fluoro-3-(propyl sul fonam do) benzoic acid
(.70 g, 5.75 mmol) in THF (23 nL) was added triethylamne (1.84 ni, 13.2
ol ) anckvdizphmy%phosphoni c azide (1.43 nm, 6.61 mmol) PCThis2010AC100DN

m xt ur stirr d at rature for hour,. warnmped to 70. C and
stirred BT ho yded e%t'ﬁ@ﬁwé@ng dehgmotheraneutip, AL 418 (i hagponal
M Xt ur e oWas thad 4dt Qg &gﬁﬂhﬁ& &t inftbiChbhore AhSon TR SHENTE MRiSesGBOLRarld0

roomtenperature, ethyl acetate was added, and the | ayers were separated.
The orga puvmtmgemephor ethdwlatdrs $SIR M), su¢lf1dmng,, fofr |ekarepledtaa1m1fcm ifmelvdimet ed

Lo e IR ARISHES TuBORRE bk o ROl Aok S 4 ek S ionifeh] FRGRAE 2PN
am no- 4eokif@ic0-12¥ 117008 oehﬁms{&@r gﬁanleAkEsmbma@relﬁlf(& Qﬂeraﬂa_} gﬁ)%ar(ﬁﬁat%
off-white solid. 1H NVR , DMBO-d6) 8 9.54 (s, , 1H)

6 58 ( tinhipitprs that Sighibig them)zyms aggnztags which rpgfjlateg egrogen @md(ugtxon e adregd (t,

-f | uor gp%@ny%%lr é%;goer Xam l?f gﬁzﬁgﬁgOlfgg%H@%ﬁ et?ﬁdu&@%§§%r gBor gt(ljéll

usi ng tdeetare) OARAMASTND Qekdifshtdnd; Briadp| Rriredtsiie)dfadrozole, RIVISOR® (vorozole),
2-chl oro-6-11 uoro 3- (pr yl sul f onam do) benzoic acid | nst ead

2, 6- di fIENABAR ((rtiggies INTverish ans) PEIMIDEXR | @nasirozelsy tAstrgZenece) i (i), anti NI\/R

(4?0 M, 190@ %58|_|§18ta§9%e(7%51ug559? 7b1 %y&nﬁg%ggﬁpré@e aﬁdzﬁs&&ﬁ ’ogf 6‘%55“( m

3H). LCt‘z‘dleCItahim @67 3digaddtdde. nickaside ecydosiiN 4xlaMld)] (iCHBrotein kinase inhibitors; (V)

6- Chl or,0- N- et hyl, yrlmd|n4amne 0025214, 6-Di chl gropyri m di ne ( 978

6. 56 mlrmlé\L kigeset '?1‘ W (Wi %ﬁ?lb*saﬁégorzuﬂmées 1perticHlny “thase c,vtsla%dmb@lto 5
C. As 4

2011/ 0358 SRy PLATS AT SR Iyl EpeRRR i therd coll profferaion, such e, for

r eact i cramplet BK€-alplsa, Raf andeH-Rayy (ViD ribomyrses sThh asn\kEGF exprassioninhiitorsafeer]

under sur suspended.in water..The title gonpound S

bt i e af o2y RRTPE i BRRan BRIty ool st S9d) s brRMEc Y0

Mz, DNBEHRIs, BorBoxdrhples ALJLId)VE@Tﬁ5®( EEUWCTI@J@%GSVAXW@ PR FIKO® (M-

3H). LG MB: m z 1441[M+1] mple KN NTI

N2- Met r2y|a. topRisemerdsg zi m@hﬂzltar. sj;chmsnéURTOTECAN® ABARELIX® rmRH; (ix) anti-
angiogenic agents such as bevacizumab (AVASTIN®, Genentech); (x) PI3k/AKT/mTOR
pathway inhibitors, including GDC-0941 (2-(1 H-Indazol-4-yl)-6-(4-methanesulfonyl-piperazin-
1-ylmethyl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidine), XL-147, GSK690693 and

temsirolimus; (xi) Ras/Raf/MEK/ERK pathway inhibitors; and (xii) pharmaceutically acceptable

salts, acids and derivatives of any of the above.

[00225] Also included in the definition of "chemotherapeutic agent" are therapeutic
antibodies such as alemtuzumab (Campath), bevacizumab (AVASTIN®, Genentech); cetuximab
(ERBITUX®, Imclone); panitumumab (VECTIBIX®, Amgen), rituximab (RITUXAN®,
Genentech/Biogen Idec), pertuzumab (OMNITARG®, 2C4, Genentech), trastuzumab
(HERCEPTIN®, Genentech), tositumomab (Bexxar, Corixia), and the antibody drug conjugate,
gemtuzumab ozogamicin (MYLOTARG®, Wyeth).

[00226] Humanized monoclonal antibodies with therapeutic =~ potential as
chemotherapeutic agents in combination with the Raf inhibitors of the invention include:
alemtuzumab, apolizumab, aselizumab, atlizumab, bapineuzumab, bevacizumab, bivatuzumab
mertansine, cantuzumab mertansine, cedelizumab, certolizumab pegol, cidfusituzumab,
cidtuzumab, daclizumab, eculizumab, efalizumab, epratuzumab, erlizumab, felvizumab,
fontolizumab, gemtuzumab ozogamicin, inotuzumab ozogamicin, ipilimumab, labetuzumab,

lintuzumab, matuzumab, mepolizumab, motavizumab, motovizumab, natalizumab,
34



[ 00253] 1, 1- D et hoxy- N, N- di net hyl met hanam ne (6.86 nL, 0.0400 nol) was added
to a stirred suspension of N nethyl guanidine hydrochloride (3.50 g, 0.0320
nol ) in awd2¥wme2sv6sol uti on of sodi um et hoxi de i n et hanolPCTAB20m/04®00D400
nmol ). This,reac ionog)i xture was _stirred at terrper%ture for 15 mnutes

bof or e HRDRFIRER, oBoPsinp,  BRERVIZaE, o cRfEin ol PRRIZTE: p el EiaPe

N2- met Wyakeoliz8mab,t I padlgifzdmdb,di pEdthAndS GRitueah&s] Dyexklibihad,| onliendmds) ed
over vacuum (2.8g, 719 Two distinct rotoners were observed by 1H NWR (400
MHz, DNB@pizgngboresiiviyumaty rggizpgipb] asfyvizamag rpxglizungbompligymph, Hjibrogizamalp.s) +

6.59 ( 2 + . le. 1 NN.a0 NNANN' .H H

pr opane Z8leb, rofrigta Jacafihma” 3Mispiahy NBoRTRIRIN rifeliay.. jsibagamen.

- 2, 4- ditbtilioumalp healikdmaba tlastezurh4H) 2dhSueRb Aelnfvl Sukii; tGARItEAIMmALS aftal 2myb,al
was charged with 6-ch] oropyrimdin-4- amne (1043 ng, 8.05 mmol),

pheny! chiosprampbaardvisdizemaby  16.1 mol ) and cesium carbonate (5246 ny,
16.1 mmol) in THF. The reaction ve ealed and the m xture heated to
60 C for 20 hours. The volatiles were renoved to afford phenyl

6- chl or[0@227] m di rTn4endec ao bidlstiate athe ylvemivns ahé do(léRthgnExadplés , arshinetudeds

used in_the next st Ep Wi .t hout further_purification. [00255]Step B: Phenyl
6- chl or'dDY&VeR Hithiu by padsraand that thesg Hrgmpdesgdoy nptrdimyt the dnygntion ‘and are only
(3-am nps - dj r N f i . \ .

wor ot ot f Slgred A RANGTH! PREARRE B ibverttn PRSP REFR A an bl ReliRle)
was hedhadthatcheidgl freactidfs Hemeribed oyl leed rdadily edapteé np grefane @ mmaber of other

concentrat ed under, reduced pressure.. Purification via silica gel colu
chr ot BIPERIY o6 F‘t?emi?n%qrh%"ﬁc%te&aévvﬁé}%&%@gﬁﬁ) Pigpsrgieqlty compounds of this
N- ( 3- ( 3ntHitioh lafd QERddMotheNdrithin) tHE SESIR) 52tk BivEddiR @p@%xﬁesfsm gna

r R
mide (250 ng, 75%. WO 2011/ 025965PCT/ US2010/ 047007 [ 00256] Step C
- (3 - ( ewattxemphiied woupountisyhccardingld) B 4ninfibn onayp be rspkdessfoppmerformed by

sul f onam 27 0..067, nmol s taken up in 2 ni.qof 2M et hyl am ne.

ol ut N0 fidsbhafBercivld BRI R sl aroidy PRBLIL HH e
sol ventgréupsnby @lixas ot Stitdbes HagshtP kESSH i€ the THE ohE Han FR&d WebcriMRg, adrd:f i ed
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compounds of the invention.
[00228] In the Examples described below, unless otherwise indicated all temperatures are
set forth in degrees Celsius. Reagents were purchased from commercial suppliers such as
Sigma-Aldrich, Alfa Aesar, or TCI, and were used without further purification unless otherwise
indicated.
[00229] The reactions set forth below were done generally under a positive pressure of
nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and the
reaction flasks were typically fitted with rubber septa for the introduction of substrates and
reagents via syringe. Glassware was oven dried and/or heat dried.
[00230] Column chromatography purification was done on a Biotage system
(Manufacturer: Dyax Corporation) having a silica gel column or on a silica SepPak cartridge
(Waters) or on a Teledyne Isco Combiflash purification system using prepacked silica gel
cartridges. 'H NMR spectra were recorded on a Bruker AVIII 400 MHz or Bruker AVIII 500
MHz or on a Varian 400 MHz NMR spectrometer.
[00231] 'TH-NMR spectra were obtained as CDCl;, CD,Cl,, CD;0D, D,O, DMSO-ds,
acetone-ds or CD3CN solutions (reported in ppm), using tetramethylsilane (0.00 ppm) or

residual solvent (CDCl;: 7.25 ppm; CD3;0D: 3.31 ppm; D,0: 4.79 ppm; DMSO-dg: 2.50 ppm;
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are reported, the following abbreviations are used: s (singlet), d (doublet), t (triplet), q (quartet),
qn (quintuplet), sx (sextuplet), m (multiplet), br (broadened), dd (doublet of doublets), dt
(doublet of triplets). Coupling constants, when given, are reported in Hertz (Hz).
Example A
B-Raf ICsq Assay Protocol

[00232] Activity of human recombinant B-Raf protein may be assessed in vitro by assay
of the incorporation of radio labeled phosphate to recombinant MAP kinase (MEK), a known
physiologic substrate of B-Raf, according to US 2004/0127496 and WO 03/022840.
Catalytically active human recombinant B-Raf protein is obtained by purification from sf9 insect
cells infected with a human B-Raf recombinant baculovirus expression vector. |
[00233] The activity/inhibition of V600E full-length B-Raf was estimated by measuring
the incorporation of radio labeled phosphate from [y->P]JATP into FSBA-modified wild-type
MEK. The 30-uL assay mixtures contained 25mM Na Pipes, pH 7.2, 100mM KCl, 10mM
MgCl,, SmM B-glycerophosphate, 100uM Na Vanadate, 4uM ATP, 500 nCi [y->P]JATP, 1uM
FSBA-MEK and 20nM V600E full-length B-Raf. Incubations were carried out at 22°C in a
Costar 3365 plate (Corning). Prior to the assay, the B-Raf and FSBA-MEK were preincubated
together in assay buffer at 1.5x (20 uL of 30nM and 1.5uM, respectively) for 15 minutes, and
the assay was initiated by the addition of 10 puL of 10uM ATP. Following the 60-minute
incubation, the assay mixtures were quenched by the addition of 100 pL of 25% TCA, the plate
was mixed on a rotary shaker for 1 minute, and the product was captured on a Perkin-Elmer
GF/B filter plate using a Tomtec Mach III Harvester. After sealing the bottom of the plate, 35
uL of Bio-Safe II (Research Products International) scintillation cocktail were added to each
well and the plate was top-sealed and counted in a Topcount NXT (Packard).

[00234] The compounds of Examples 1-24 were tested in the above assay and found to
have an ICsg of less than 1.5 pM.

Example Al
Cellular ERK 1/2 Phosphorylation Assay

Inhibition of basal ERK1/2 phosphorylation was determined by the following in
vitro cellular proliferation assay, which comprises incubating cells with a compound of Formula
II for 1 hour and quantifying the fluorescent pERK signal on fixed cells and normalizing to total
ERK signal.

Materials and Methods: Malme-3M cells were obtained from ATCC and grown
in RPMI-1640 supplemented with 10% fetal bovine serum. Cells were plated in 96-well plates

at 24,000 cells/well and allowed to attach for 16-20 hours at 37°C, 5% CO,. The media was
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minutes. Cells were washed in PBS/0.05% Tween20 then blocked in Odyssey blocking buffer
(LI-COR Biosciences) for 1 hour. Antibodies to phosphorylated ERK (1:400, Cell Signaling
#9106, monoclonal) and total ERK (1:400, Santa Cruz Biotechnology #sc-94, pvolyclonal) were
added to the cells and incubated 16-20 hours at 4°C . After washing with PBS/0.05% Tween20,
the cells were incubated with fluorescently-labeled secondary antibodies (1:1000 goat anti-rabbit
IgG-IRDye800, Rockland and 1:500 goat anti-mouse IgG-Alexa Fluor 680, Molecular Probes)
for an additional hour. Cells were then washed and analyzed for fluorescence at both
wavelengths using the Odyssey Infrared Imaging System (LI-COR Biosciences).

Phosphorylated ERK signal was normalized to total ERK signal.
By way of example, Examples 2 and 8 had ICs, in the above assay of about

0.4383 and 0.1527 uM, respectively.

Example B
F

0 ?\\S”O

O FO0=S8S=0

Methyl 2.6-difluoro-3-(N-(propylsulfonyl)propylsulfonamido)benzoate
[00235] Step A: A 1 L flask was charged with 2,6-difluoro-3-nitrobenzoic acid (17.0 g,
83.7 mmol) and MeOH (170 mL, 0.5M). The flask was placed in a cold water bath, and an

addition funnel charged with a 2M solution of trimethylsilyl ("TMS") diazomethane in hexanes
(209 mL, 419 mmol) was attached to the flask. The TMS diazomethane solution was added
slowly to the reaction flask over the course of 2 hours. A large excess of reagent was required in
order for the reaction to reach completion as determined by the ceased evolution of N, upon
further addition of reagent. The volatiles were removed in vacuo to afford crude methyl 2,6-
difluoro-3-nitrobenzoate as a solid (18.2 g). The material was taken directly to Step B.

[00236] Step B: 10% (wt.) Pd on activated carbon (4.46 g, 4.19 mmol) was added to a 1
L flask charged with methyl 2,6-difluoro-3-nitrobenzoate (18.2 g, 83.8 mmol) under a nitrogen
atmosphere. To the flask was added EtOH (350 mL, 0.25 M), and H, gas was passed through
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sk |nl1i©fdﬁbi?e flﬁer((@GF/F") paper twice. The Volatlles were removed to afford crude methyl
3-amino-2,6-difluorobenzoate as an oil (15.66 g). The material was taken directly onto the next
step.

[00237] Step C: Propane-1-sulfonyl chloride (23.46 mL, 209.3 mmol) was slowly added
to a solution of methyl 3-amino-2,6-difluorobenzoate (15.66 g, 83.7 mmol) and triethylamine
(35.00 mL, 251.1 mmol) in CH,Cl, (175 mL, 0.5M) maintained in a cool water bath. The
reaction mixture was stirred for 1 hour at room temperature. Water (300 mL) was added and the
organic layer was separated, washed with water (2 X 300 mL) and brine (200 mL), then dried
(NayS0Oy), filtered and concentrated to an oil. The crude product was purified by column
chromatography, eluting with 15% ethyl acetate (“EtOAc”)/hexane. The isolated fractions were
triturated with hexanes to afford methyl 2,6-difluoro-3-(/NV-
(propylsulfonyl)propylsulfonamido)benzoate as a solid (24.4 g, 73% yield for 3 steps). '"H NMR
(400 MHz, CDCl3) § 7.52-7.45 (m, 1H), 7.08-7.02 (m, 1H), 3.97 (s, 3H), 3.68-3.59 (m, 2H),
3.53-3.45 (m, 2H), 2.02-1.89 (m, 4H), 1.10 (t, J = 7.4 Hz, 6H). m/z (APCI-neg) M-(SO,Pr) =
292.2.

Example C

2.6-Difluoro-3-(propylsulfonamido)benzoic acid

[00238] A 1IN aqueous NaOH solution (150 mL, 150 mmol) was added to a solution of

methyl 2,6-difluoro-3-(N-(propylsulfonyl)propylsulfonamido)benzoate (20.0 g, 50.1 mmol) in
4:1 THF/MeOH (250 mL, 0.2M). The reaction mixture was stirred at room temperature
overnight. The majority of the organic solvents were removed in vacuo (water bath temperature
35°C). 1IN HCI (150 mL) was slowly added to the mixture, and the resulting solid was filtered
and rinsed with water (4 X 50 mL). The material was washed with Et;0 (4 X 15 mL) to give
2,6-difluoro-3-(propylsulfonamido)benzoic acid as a solid (10.7 g, 77% yield). 'H NMR (400
MHz, dg-DMSO) 6 9.74 (s, 1H), 7.57-7.50 (m, 1H), 7.23-7.17 (m, 1H), 3.11-3.06 (m, 2H), 1.79-
1.69 (m, 2H), 0.98 (t, J= 7.4 Hz, 3H). m/z (APCl-neg) M-1 =278.0.

[00239]
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2,6-Difluoro-3-(N-(propylsulfonyl)propylsulfonamido)benzoic acid
[00240] Propane-1-sulfonyl chloride (1.225 mL, 10.92 mmol) was added to a mixture of
3-amino-2,6-difluorobenzoic acid (0.573 g, 3.310 mmol), triethylamine (2.030 mL, 14.56 mmol)

and CH,Cl, (17 mL, 0.2M) cooled to 0°C. The reaction mixture was allowed to warm to room
temperature and stirred for 1 hour. The mixture was then partitioned between saturated
NaHCO; (100 mL) and ethyl acetate (75 mL). The aqueous layer was washed with ethyl acetate
(50 mL) and then acidified with concentrated HCI to a pH of about 1. The acidified aqueous
layer was extracted with ethyl acetate (2 x 50 mL), and the combined ethyl acetate extracts were
dried (over Na;SO,), filtered and concentrated. The resulting residue was triturated with
hexanes to afford 2,6-difluoro-3-(N-(propylsulfonyl)propyl-sulfonamido)benzoic acid as a solid
(0.948 g, 74% yield). 'H NMR (400 MHz, DMSO-dq) & 7.90-7.84 (m, 1H), 7.39-7.34 (m, 1H),
3.73-3.58 (m, 4H), 1.88-1.74 (m, 4H), 1.01 (t, J = 7.5 Hz, 6H). m/z (APCl-neg) M-(SO,Pr) =
278.1.

Example E
F

HO N,S’
o o H b\
2-Chloro-6-fluoro-3-(propylsulfonamido)benzoic acid
[00241] Step A: Into a 20-L 4-neck round flask was placed a solution of 2-chloro-4-
fluorobenzenamine (1300 g, 8.82 mol, 1.00 equiv, 99%) in toluene (10 L), 4-
methylbenzenesulfonic acid (3.1 g, 17.84 mmol, 99%), and hexane-2,5-dione (1222.5 g, 10.62

mol, 1.20 equiv, 99%). The resulting solution was heated to reflux for 1 h in an oil bath and

cooled. The pH value of the solution was adjusted to 8 with sodium carbonate (1 mol/L). The

resulting mixture was washed with 1x5000 mL of water and concentrated under vacuum. The

crude product was purified by distillation and the fraction was collected at 140 °C to afford 1-(2-

chloro-4-fluorophenyl)-2,5-dimethyl-1 H-pyrrole (1700 g, yield: 85%).

[00242] Step B: Into a 5000-mL 4-necked round-bottom flask purged and maintained with

an inert atmosphere of nitrogen was placed a solution of 1-(2-chloro-4-fluorophenyl)-2,5-
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hours. The reaction m xture was filtered through a Celite(r) pad and
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NNANNS layers were combined, washed with 1x1500 mL of water and 1x1500 mL of sodium chloride(aq),
dried over anhydrous magnesium sulfate, and concentrated under vacuum to afford methyl 2-
chloro-3-(2,5-dimethyl-1 H-pyrrol-1-yl)-6-fluorobenzoate (crude, 566.7 g).
[00243] Step C: Into five 5000-mL 4-neck round-bottom flasks was placed a solution of
methyl 2-chloro-3-(2,5-dimethyl-1H-pyrrol-1-yl)-6-fluorobenzoate (1500 g, 5.05 mol, 1.00
equiv, 95%) in ethanol/H,O (7500/2500 mL), NH,OH-HCI (5520 g, 79.20 mol, 15.00 equiv,
99%), and triethylamine (2140 g, 20.98 mol, 4.00 equiv, 99%). The resulting solution was
refluxed for 18 h in an oil bath, cooled to room temperature, concentrated, and extracted with
3x3000 mL of ethyl acetate. The organic layers were combined, dried over anhydrous sodium
sulfate, and concentrated under vacuum. The residue was purified using a silica gel column
eluting with PE:EA (20:1-10:1) to afford methyl 3-amino-2-chloro-6-fluorobenzoate (980 g,
yield: 95%).
[00244] Step D: Into four 5000-mL 4-neck round-bottom flasks was placed a solution of
methyl 3-amino-2-chloro-6-fluorobenzoate (980 g, 4.76 mol, 1.00 equiv, 99%) in
dichloromethane (8000 mL). Triethylamine (1454 g, 14.25 mol, 3.00 equiv, 99%) was added
dropwise with stirring at 0 °C over 80 minutes followed by the addition of propane-1-sulfonyl
chloride (1725 g, 11.94 mol, 2.50 equiv, 99%). The resulting solution was stirred at room
temperature for 2 h, diluted with 1000 mL of water. The organic layer was washed with 1x1000
mL of hydrogen chloride and 1x1000 mL of water, dried over sodium sulfate, and concentrated
to afford methyl 2-chloro-6-fluoro-3-(propylsulfonamido)benzoate as a brown solid (1500 g,
97%).
[00245] Step E: Into a 10000-mL 4-necked round-bottom flask was placed a solution of
methyl 2-chloro-6-fluoro-3-(propylsulfonamido)benzoate (1500 g, 4.61 mol, 1.00 equiv, 95%)
in tetrahydrofuran/H,O (3000/3000 mL) and potassium hydroxide (1000 g, 17.68 mol, 4.50
equiv, 99%). The resulting solution was refluxed for 2 hours, cooled to room temperature and
extracted with 3x2000 mL of ethyl acetate. The aqueous layers were combined and the pH was
adjusted to 2 with hydrogen chloride (2 mol/L). The resulting solution was extracted with
2x3000 mL of dichloromethane. The organic layers were combined, dried over anhydrous

sodium sulfate and concentrated to afford 2-chloro-6-fluoro-3-(propylsulfonamido)benzoic acid
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reaction m xture was concentrated in vacuo and the crude directly purified
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(s, 3H, 87-162( 2H) , 09% 3H). LOMS: mz 417.1 [M+l]; RT =
3 32 mi%es '«{llgyyg 39 V\Eggranfﬁ{ a0 pnutes and then quenched with water (70 mL) and concentrated

HCI (25 mL). The mixture was allowed to continue to warm to room temperature. The mixture

was then extracted with EtOAc. The extracts were washed twice with a saturated Na,HCO;
solution, once with water, dried over sodium sulfate and concentrated. The resulting residue
was flashed on a 65 Biotage (30% ethyl acetate/hexane) to produce benzyl 3-amino-6-chloro-2-
fluorobenzoate (4.3 g, 45%) as an oil. 'H NMR (DMSO-dq, 400 MHzZ) § 7.37-7.48 (m, 5H),
7.07 (dd, J =8, 2 Hz, 1H), 6.87 (t, /= 8 Hz, 1H), 5.61 (br s, 2H), 5.40 (s, 2H).

[00247] Step B: Benzyl 3-amino-6-chloro-2-fluorobenzoate (4.3 g, 15.37 mmol) was
dissolved in dry dichloromethane (270 mL). Triethylamine (5.36 mL, 2.5 eq.) was added, and
the mixture was chilled to 0°C. Propane-1-sulfonyl chloride (3.63 mL, 32.3 mmol, 2.1 eq.) was
then added via syringe, and a precipitate resulted. Once the addition was complete, the mixture
was allowed to warm to room temperature, and the starting material was consumed as
determined by TLC (3:1 hexane:ethyl acetate). The mixture was then diluted with
dichloromethane (200 mL), washed with 2M aqueous HCI (2 X 100 mL), saturated NaHCO;
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vessel was seal ed and t reaction mxture sti rré rt for hours and
t hen hwnmtlatedm) & dobid ﬂlahwlsstnuﬁrated:hsbmh drekhﬁmteﬁ;ekpryrgm di-chldroa2rfloerot 574

dedfo t|n 0.C f our T
reactl éﬂr%m&? H?Zfoﬂﬁ é s 61‘5 OA NWR @ég/#ég'dw@ﬁ l{ﬁ‘zhé
(2x). ©wes@r QHP'Md @YLE SWRS 1ﬁ')'73§k (H\deJ—SsoQ'HWHiw,Bths P@?nfilll)t /68478 (Sm _
Concentration under reduced pressure and subSeqliént purification via
gel col2ibn0@Rleratolraiilly (el uent: EtOAc/hexane 30: 70) afforded N-(3 -
-(6-chloropyrimdin-4-yl)-3
-met hyl ur ei do) - 2, 4-di f | uor ophenyl ) propane- 1- sul f onam de as white solid (364
ng, 23%. [00266]Step B: N-(3 -(3 -E@affleasopyri m din-4-y1)-3
- et hyl urei do) - 2, 4-di f | uor ophenyl) - propane-1 -sul fonam de (26 ng, 0.06
mmol ) was taken up in ethanol (5 ng 10% (5 ng) was added, and the

reaction m xture was exposed to a atnnsphere for 4 hours The

' [ [ yad and the residue purified
through silica gel flash chronatogruphyH(eIuent et hyl acet act e/ hexane 1:1)
to obtain the title conmpound (11 ng, 41%. 1H NWMR (400 MHz, DWVSO d6) 6
10.71 (s, 1H), 9.67 Ns(3-Aidino-B45liflderopheryl)p®paige- I-sulfdl‘rd)nid@ 66 (s, 1H), 7.44

- 7.28 19 (t,.J= 8.7 2. 97
1.92- 1[6@9@91 m 2Z5 ( Yhptiop ok g, 6"{%}}%3 &’f‘%)yé}%‘ﬂm?m enzqif acig g‘g(’ﬁ 48
WO 2011402586 PET: TH!ﬁ?(@@%QﬂMQEdded triethylamine (4.68 mL, 33.59 mmol) and diphenyl-

phosphonic azide (3.73 mL, 16.79 mmol). The reaction mixture was stirred at room temperature

for 3 hours and then warmed to 80 °C for 2 hours. Water (10 mL) was added, and the mixture
stirred at 80 °C for 15 hours. The reaction mixture was diluted with 300 mL of EtOAc, and the
organic layer was washed with saturated aq. NaHCO; solution and brine. The solvent was
removed under reduced pressure and the residual purified via silica gel column chromatography
eluting with 30/70 EtOAc/hexane to obtain 2.03 g (55%) of the title compound. 'H NMR (400
MHz, DMSO-ds) 6 9.32 (s, 1H), 6.90-6.80 (m, 1H), 6.51 (td, J=8.7, 5.5 Hz, 1H), 5.28 (s, 2H),
3.05-2.96 (m, 2H), 1.82-1.64 (m, 2H), 1.01-0.90 (m, 3H). LC/MS: m/z 251.1 [M+1].
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0267] Exanple 12 NN 00 _La HN-AN- H Propane-|-sulfonic acid

4-di fluoro-3- {3 -nethyl-3 46-(1-nmethyl- 1H pyrazol - 3-yl ani no) -

ri m di rwé-29i102se6sei dol - phenyl) - ami de [00268] N- (3 - ( 3PCT/US2010/047007

6- Chl oropyrim din-4-y1)-3 -net hyl%el d‘o -2, 4 di f 1 uor ophenyl ) pr opane-
1-sul fonam de (26 ng, 0.067 mol) ( step A) and

1- met hyl - 1H pyr azol - 3-am ne (60 67 mml) were taken up in isopropanol
(2 m.) The m xture was heated at 8 fd& A5 hours, then cooled to room
tenperature and concentrated un ﬁl ﬁMssure The crude product was
purified through reversed phase?HPLC usiing a gradi ent of 5-60%
acetonitrile/water to yield the titl'e conpound (3 ng, 10%. 11-1 NWR (400
Mz, DMBO-d6) 8 10N fshind-Mchido §7ﬂ&o?op1§ch9/1)nl%p21fé 1(§u1foh'59mde7 66 (s, 1H),
722(m 1H),7.44 — 728 (m 111), /.19 8.7, 1IH), 5.35 (m 1H),

4. 45 (5[002159] 3. 5191(3 soBiton &. 6I=6hl@sq 23]tl))ro 3~(@©pylsﬁ1f@ﬁn(1dw)b2dit)o;c 4ci921.701g,65

E(TOZE;S? 9 . 3B} (& el e 1%&?%&%?@68. b&faﬁﬁrrﬁ% ppel) and

pr OCEdlﬂilﬂueﬁ?@ﬁééﬂB@ﬁc azide (1.43 mlL, 6.61 mmol). The reaction mixture was stirred at room

temperature for 1 hour, warmed to 70 °C and stirred for 1 hour. Water (6 mL) was added, after

[0
(2,
py

(

which the reaction mixture was stirred again at 70 °C for 3 hours. The mixture was cooled to
room temperature, ethyl acetate was added, and the layers were separated. The organic phase
was dried with sodium sulfate, filtered and concentrated in vacuo. The crude product was
purified by flash silica gel chromatography using 0-50% EtOAc/heptane gradient to afford N-(3-
amino-4-chloro-2-fluorophenyl)propane-1-sulfonamide (1.01 g, 66%) as an off-white solid. 'H
NMR (500 MHz, DMSO-dg) 6 9.54 (s, 1H), 7.02 (d, 1H), 6.58 (t, 1H), 5.50 (s, 2H), 3.09-2.95 (4,
2H), 1.81-1.64 (sx, 2H), 0.96 (t, 3H). LC/MS: m/z 267.1 [M+1].

Example 1

F
O 0O
\\S//
H2N ”’ ~ N

Cl

N-(3-Amino-2-chloro-4-fluorophenyl)propane-1-sulfonamide

[00251] The compound was prepared using the procedure described in Example G using
2-chloro-6-fluoro-3-(propylsulfonamido)benzoic acid  instead 2,6-difluoro-3-(propyl-
sulfonamido)benzoic acid as starting material. 'H NMR (400 MHz, DMSO-ds) 6 9.20 (s, 1H),
7.28-6.99 (m, 1H), 6.63 (td, /= 8.7, 5.5 Hz, 1H), 5.45 (s, 2H), 3.07-2.99 (m, 2H), 1.88-1.69 (m,
2H), 1.03-0.95 (m, 3H). LC/MS: m/z 267.1 [M+1].

Example J

NN

|
CI/I\AN/CH3

H
6-Chloro-N-methylpyrimidin-4-amine

[00252] 4,6-Dichloropyrimidine (978 mg, 6.56 mmol) was taken up in isopropanol
(10 mL, 131 mmol) and cooled to 0-5°C. A solution of 33% methylamine in ethanol
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in Exanpl e 12 and using appropriate am no building blocks. Table 2 Exanple
no. Structure Name MS mz |11l NVR 8 (400 MHz, DMSO- d6) 13 NNO n &NNAN
| ei .\ - HIwbi20cyekwpr opyl am' no) pyri m di n-4-y1) - 3- et hylparaisdap 27047

difl 441.1 12. 06

o 42" GPRE R PIRG s ded i Yieaikapc Mot Wi b torgl® At "fle -
9.3, lhhixtifre 2ms(@ncelfrait@- Lﬁlderli'&iué)e efsbre ﬁiﬂ) sus nh%d iR wiger( mle ﬁﬁa cm%p@ﬂld( m
1H), 1.83 - 1.66 (m_2H), 1.03 -0. (m (t, J= 13. 2H) ,

(s, 2Hwasotned aﬂt@cﬁl(ratmroand drying, in.vagyq. €7J2 mg, %) HINMR\I("(OQ MBI-Z( MSO-

(ethyl A SRR Ty B3 1Y) 630 (U286 9 sy, LLhVORAPHEMPTOPaNe-

1-sul f

Example K

P

|
\”)\N/)\NH

N’-Methyl-1,3,5-triazine-2.4-diamine
[00253] 1,1-Diethoxy-N,N-dimethylmethanamine (6.86 mL, 0.0400 mol) was added to a

stirred suspension of N-methyl guanidine hydrochloride (3.50 g, 0.0320 mol) in a 21% w/w
solution of sodium ethoxide in ethanol (13 mL, 0.0400 mol). This reaction mixture was stirred at
room temperature for 15 minutes before being heated to reflux for 4 hours. Upon cooling, the
precipitated Nz-methyl-l,3,5-triazine-2,4-diamine was collected by filtration and dried over
vacuum. (2.8g, 71%) Two distinct rotomers were observed by 'H NMR (400 MHz, DMSO) &
8.02 (s) + 7.88 (s) [1H], 7.09 (s) + 6.92 (s) [1H], 6.74 (s) + 6.59 (s) [2H], 2.71 (s + s, 3H).

Example 1
N|/§N o F Q 5
AL I &
H H H E H

Propane-1-sulfonic acid {3-[3-(6-ethylamino-pyrimidin-4-vyl)-ureido]-2.4-difluoro-phenyl}-

amide
[00254] Step A: A 5 mL conical reaction vial was charged with 6-chloropyrimidin-4-
amine (1043 mg, 8.05 mmol), phenylchloroformate (2.02 mL, 16.1 mmol) and cesium carbonate
(5246 mg, 16.1 mmol) in THF. The reaction vessel was sealed and the mixture heated to 60 °C
for 20 hours. The volatiles were removed to afford phenyl 6-chloropyrimidin-4-ylcarbamate as
yellow solid (738 mg, 37%), which was used in the next step without further purification.

- [00255] Step B: Phenyl 6-chloropyrimidin-4-ylcarbamate (204 mg, 0.817 mmol) and N-
(3-amino-2,4-difluorophenyl)propane-1-sulfonamide (225 mg, 0.899 mmol) were taken up in
1,2-dichloroethane (3 mL, 41 mmol). The reaction mixture was heated at 90 °C for 15 hours,
cooled to room temperature and concentrated under reduced pressure. Purification via silica gel
column chromatography (eluent: ethylacetate/hexane 1:1) afforded N-(3-(3-(6-chloropyrimidin-
4-yl)ureido)-2,4-difluorophenyl)propane-1-sulfonamide (250 mg, 75%).
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429.1 12.12 (s, 1H), 9.63 (s, 1H), 8.27 (s, 1H), 7.50 (s, 1H), 7.30 (dd, J=
14.5, 8.8, 1H, 7.14 (t, J= 8.8, 1H, 6.12 (s, 1H), 3.36 (s, 3H, 3.12 -
2.98 (m WwWe2p111028%s- 1.66 (m 2H) 1.14 (t J= 7.2, 3H) PC@/ISTOI()IDMOM— 7.4,

/ 025 0 0 007 EXx | M5 m
PER SOTRSE o SIS0, B0 B ORGSR GOk S R RERRY D R RAne. -
N- (3- ( 3ulfénan@ite (DPYE! 07087 th%l)’ dohs Bike AR Bhﬂ |2%E'0@‘ (2)\11 %th‘ﬂ?%_al_rf)une Es)olgtéor% 1Sn et}iak?)OI

di fl uorophenyppropane- 1-sul fonam de 4
8. 22 ( slhelmjxturg, s b@med at 60 °C4f06,2 Bods a11g111t)1¢ S@IV(éﬁt then nemozsed llhbiqr Bdoeed( s,

(2)H)96 ? tpres&&re i[f_}?e?, ﬁﬁudi GPII(QaBC 15%@ purl%%d throug% g‘égersed phase 8ﬁPLC usmg (%0‘314)
acetonitrile/water to yield the title compound (15 mg, 54%). '"H NMR (400 MHz, DMSO-de) &
9.72 (s, 1H), 9.43 (s, 1H), 8.44 (s, 1H), 8.16 (s, 1H), 7.44 — 7.16 (m, 2H), 6.99 (t, J = 8.9, 1H),
6.47 (s, 1H), 2.92 (m, 2H), 2.05(m, 2H), 1.69 (m, 2H), 1.10 (t, /= 7.2, 3H), 0.95 (t, J= 7.4, 3H).

LC/MS: m/z 415.1 [M+1]; RT = 3.34 min.

[00257] Examples 2-6 listed in Table 1 were prepared applying the procedure described in

Example 1 and using appropriate amino building blocks.

Table 1
Example Structure Name MS THNMR &
no. m/z (400 MHz, DMSO-d6)
9.92 (s, 1H), 9.53 (s, 1H),
8.35 (s, 1H), 8.1 (s, 1H),
F -(3-(3-(6-
)N\//;Nk j\ o5 :Im(i O(sy(r?mi dind 7.28 (dd, J=14.7, 8.8, 1H),
™ .87 - =
) HN NN NS hurcidor2 d- 3g7.1 | 7:08(dd,J=20.0,9.8, 1H),
H H g H difluoropheny!)propane- 6.31 (s, 2H), 6.41 (s, 1H),
l—sulfonrz)lmi dye prop 3.07 — 2.94 (m, 2H), 1.81 —
1.64 (m, 2H), 0.96 (t, J = 7.4,
3H)
9.83 (s, 1H), 9.48 (s, 1H),
NN o F o N-(2,4-difluoro-3-(3-(6- 8.18 (d, J= 6.8, 1H), 7.35 —
Il L 1.0 (methylamino)pyrimidin 7.24 (m, 2H), 7.16 (t, J=9.4
™ ,S 2 > ] £l
3 \”)\)\” ” ; NN 4 401.1 | 1H), 6.45 (s, 1H), 3.14—2.98
F yhureido)phenyl)propan (m, 2H), 2.72 (m, 3H), 1.87 -
e-1-sulfonamide 1.63 (m, 2H), 0.99 (t, /=174,
3H)

12.12 (5, 1H), 9.61 (s, 1H),
8.27 (s, 1H), 7.40 (d, J= 7.6,

NN o o N-(2,4-difluoro-3-(3-(6- 1H), 7.30 (td, J= 8.9, 5.8
I,O b . &l - b
)\ A A BN (ls_iljr"Pylammo)Py“m‘d a0 | TH, 714 (6, =88, 1H),

4 N N N
H H H H 6.12 (s, 1H), 4.10 (m, 1H),
F Z}{‘fﬁiﬁgﬂﬁﬁ;@p“’pm 3.11 — 3.00 (m, 2H), 1.81 —
1.68 (m, 2H), 1.16 (d, J=6.5,
6H), 0.97 (t, J= 7.4, 3H)
9.83 (s, 1H), 9.49 (s, 1H),
N-(2,4-difluoro-3-(3-(6- 8.19 (d, J=15.6, 1H), 7.56 —
NN 0 F o, |@ 721 (m, 2H), 7.14 (t, J=8.7,
S HO o~ A A A NS hydroxyethylamino)pyri | o1 | | 1H), 6.52 (d, /=246, 1H),
H H O H § H midin-4- | 4.71 (m, 2H), 3.48 (m, 2H),
yDureido)phenyl)propan 3.15-2.93 (m, 2H), 1.83 -
e-1-sulfonamide 1.63 (m, 2H), 0.97 (t, J=7 4,
3H)
™ N of o g—(2,4—diﬂuoro-3-(3-(6- g.i 21; Es, ng z.?z Es, }H§
1 0,0 - . s, 1H), 8.17 (s, 1H),
6 K/N\/\u)\/ku N ; u'sV\ morpholinoethylamino)p | 500.1 | 7.29 (dd, J=14.5, 8.8, 1H),
F yrimidin-4- 7.13 (t, J=8.9, 1H), 6.50 (d,
ylureido)phenyl)propan J=15.28, 1H), 3.65 —3.50 (m,
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HON. --1,::".. /1-.NA NNs,.. HHH N (2,4-difluoro-3-(3-(6- (2-
hydr oxyet hyl am no) pyri m di n-4-y1)-3- nethyl urei do) phenyl)pro
pane- | - suWbaenamz2sss445' 1 9.85 (s, 111), 9.46 (s, 1H), 8prtd/usdo10dz708b. 6,

1H)
(m

2
N- (
Qu

2

y
8.
1H)
3.
?,
di

8
/
f

7.58- 7.23 (m 2H) 7 17 (t_ J=87 1H 654 (d_J=24.6 1H) 4 73

Byymplg g (m .2H), 3.33 (s, 3| .17 -2.95 (MMS2H) , HNMB& 1,65 (m
H L@, 09 (f. J= 7.4, 3H 17 NNO NG RN -2 0 M/z_HI K00 MHz, DMSO-d6)

2, 4-di fljuor o- 3- (3- net hyl - 3- (64 e{lvdfonanhidari no) plyri m ditH), 342 -2.98 (m, 2H),
e do) phenyppropan e-1-sul fonami de 415.1 12. 13| (s, 1PF8-236m, Ié)(;l&
8 (s, 1H), 7.46 (d, J= 4.5, 1H), 7.38 - 7.24 (Im 1m§§fr<n?a%H>(9 =

_ 614 (d—3=19-5 1H) 3.35 s 3H) 312 - 3 00 (Mo 2 84 fﬂ
, H), 1.82- 1.66 (m 2H), 0.98 (t, J= 7.4, H)18coanA0g0NNNN—
\ HH (cycl obutyl am no)pyrim . din-4-yl)-3- nethylureido)-2,4-
| uor ophenyl ) pr opanel- sul f onam de
Example 7
Y9 2.0
H H [ H

Propane-1-sulfonic acid [2.4-difluoro-3-(3-pyrimidin-4-yl-ureido)-phenyl}-amide
[00258] N-(3-(3-(6-Chloropyrimidin-4-yl)ureido)-2,4-difluorophenyl)propane-1-
sulfonamide (66 mg, 0.16 mmol) was taken up in ethanol (5 mL). Pd/C 10% (5 mg) was added,

and the reaction mixture was exposed to a hydrogen atmosphere for 4 hours. The reaction
mixture was filtered through a Celite® pad and further purified through silica gel flash
chromatography (eluent: ethylacetacte/hexane 1:1) to obtain the title compound (41 mg, 69%).
"H NMR (400 MHz, DMSO-dg) § 10.36 (s, 1H), 9.20 (s, 1H), 9.05 (s, 1H), 8.68 (d, J= 0.8, 1H),
7.75 (d, J=0.7, 1H), 7.53 — 7.26 (m, 2H), 7.14 (t, J = 8.8, 1H), 3.03 (dd, J = 8.8, 6.6, 2H), 1.74
(d,J=17.6,2H), 0.97 (dd, J=9.2, 5.7, 3H). LC/MS: m/z 372.1 [M+1]; RT = 3.19 min.

Example 8
NSN of o .
<AL 527

N N N N

H H H H
Cl

Propane-1-sulfonic acid {2-chloro-4-fluoro-3-[3-(6-methylamino-pyrimidin-4-yD)-ureido]-
phenyl}-amide

[00259] The title compound was prepared in a similar manner as Example 1, using N-(3-

amino-2-chloro-4-fluorophenyl)propane-1-sulfonamide ~ instead  N-(3-amino-2,4-difluoro-
phenyl)propane-1-sulfonamide in Step B and methylamine instead ethylamine in Step C. 'H
NMR (500 MHz, DMSO-ds) 8 9.94 (s, 1H), 9.51 (s, 2H), 8.18 (s, 1H), 7.37 (dt, J = 34.9, 17.5,
1H), 7.31 (s, 1H), 6.42 (s, 1H), 3.16 — 2.97 (m, 2H), 2.76 (s, 3H), 1.76 (dd, J = 15.2, 7.5, 2H),
0.98 (t, J= 7.4, 3H). LC/MS: m/z 417.0 [M+1]; RT = 3.19 min.
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455.1 12.07 (s, 1H), 9.62 (s, 1H), 8.22 (s, 1H), 7.80 (d, J= 7.2, 1H, 7.35
-7.25 (m 1H), 7.14 (t, J= 9.2, 1H), 6.08 (s, 1H), 4.64 - 4.20 (m 1H),
3.37 (s, WURP11A23®s-2.99 (m 2H), 2.28 (m 2H), 1.92 (dpci/uvs2@00470811) ,

181-159(m 4H), 0.97 (t, J= 7. Hi 9 NN 1,..., 1--NANOgl10 --
-'-"--N' N H HH N-(2, 4-di fl uoro-3-( Xa'HB“rRh-s-(a- (t et rahydr of ur an- 3-

yl am no) pyri m di n-4- vyl )ureido)phenyi)p an e-l-sulfonam de 471.1 11.97
(s, 1H), 8.30 (s, 1H), 7.75 (d, J-66 ,\\/57 27 (dd, J= 14.7, 8.9, 1H),
7.07 (t, J=8.9, 1H), 6.57 (s, Nﬁfh),HN. NdSNIEN19. 6, 1H), 447(s 1H),
3.92 - 3.80 (m 2H, 373(d\t)\)\1,@ , 1H), 3.34 (s, 3H), 3.06 - 2.90
(m 2H), 2.19 (td, J= 14.8, 5, I-MQSZ(d J=4.5 1H, 1.78- 1.64 (m
2H), 0.96 (t, J

206NN0 H2N. A40 NNN'HI HH N- 2 4 dlfluoro 3-(3-(6-

hydr azi nyl Pyl A . jlo X
416.1 12.26 (s, 1H) 0. 62 (s, 1H), 1f54an(1 11, 8 21 (s 1H. 7.38 - 7.25
(m 1H), 7.15 (t, 1 =9.1, 1H), 6 1), 4.44 (s, 2H), 3.32 (s, 3H).
3.12 - 8039 (M Xthp Al 182r sclutfoh 6%-0&5}0pyﬁnﬁ&n(4—amih€ (4.04g, B9 mmol) in THF

(60 mL) was added cesium carbonate (20.1 g, 61.8 mmol), followed by phenyl chloroformate
(7.8 mL, 61.8 mmol). The reaction mixture was heated at 60 °C and stirred for 24 hours, after
which the excess cesium carbonate was filtered off and rinsed with ethyl acetate. The organic
phase was washed with water, then with a brine solution, dried with sodium sulfate, filtered and
concentrated in vacuo. The crude was triturated with ethyl acetate to afford phenyl 6-
chloropyrimidin-4-ylcarbamate (2.28 g, 30%), as a pale orange solid.
[00261] Step B: A solution of phenyl 6-chloropyrimidin-4-ylcarbamate (0.33 g, 1.30
mmol) and N-(3-amino-4-chloro-2-fluorophenyl)propane-1-sulfonamide (0.38 g, 1.43 mmol) in
1,2-dichloroethane (5.0 mL) was heated at 70 °C for 72 hours, after which the reaction mixture
was concentrated in vacuo. The crude was purified by flash chromatography using a gradient of
0-50% EtOAc in hexane to afford N-(4-chloro-3-(3-(6-chloropyrimidin-4-yl)ureido)-2-
fluorophenyl)propane-1-sulfonamide (0.41 g, 74%).
[00262] Step C: N-(4-Chloro-3-(3-(6-chloropyrimidin-4-yl)ureido)-2-fluoro-
phenyl)propane-1-sulfonamide (0.08 g, 0.189 mmol) and methylamine (1.4 mL, 2.8 mmol,
2.0M in THF) were combined with 1,2-dichloroethane (0.8 mL) in a microwave vessel and
heated in a microwave to 90 °C for 25 minutes. The reaction mixture was concentrated in vacuo
and the crude directly purified by reverse phase HPLC to give N-(4-chloro-2-fluoro-3-(3-(6-
(methylamino)pyrimidin-4-yl)ureido)phenyl)propane-1-sulfonamide (12 mg, 16%), as a solid.
"H NMR (400 MHz, DMSO-dg) 8 9.93 (m, 2H), 9.51 (s, 1H), 8.18 (s, 1H), 7.42 — 7.17 (m, 3H),
6.43 (s, 1H), 3.17 — 2.98 (m, 2H), 2.75 (s, 3H), 1.87 — 1.62 (m, 2H), 0.97 (t, 3H). LC/MS: m/z
417.1 [M+1]; RT = 3.32 min.
[00263]

Example 10
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21 NN Ii.0 LSI11c) .-NLiNA NNS. .". ... ... .. , H1HH
N-(2,4-difluoro-3-(3-(6- (isopropylamno)pyrimd in-4-yl)-3-
met hyl urewda))ph]aagss)pro pane-| -sul fonam de 443.1 12. 12 (Pe:r/usm)m/()@zoﬁi (s
1H), 8.27 &\]s ' d :

(t, J= 8.8 ~"¢H P L ‘ ‘= D!

2H), 1.81 - 1. 68 (m 2H) 1. 16 (d Shﬁ‘oﬁmﬁldCGH) '0.97 (t, WO

2011/ 025965PCT/ US2010/ 047007 Exanpl € no. Structure Nane M5 miz 1H NWR 8
(400 VHB02@YB0O- doho a solution of N-(4-chloro-3-(3-(6-chloropyrimidin-4-yl)ureido)-2-fluoro-

phenyl)propane-1-sulfonamide (0.08 g, 0.189 mmol) in 1,2-dichloroethane (1.0 mL) was added

N,N-diisopropylethylamine (0.21 mL, 1.2 mmol) and benzylamine (0.21 mL, 1.89 mmol). The
reaction mixture was heated at 60 °C for 18 hours and then concentrated in vacuo. The crude
was directly purified by reverse phase HPLC to give N-(3-(3-(6-(benzylamino)pyrimidin-4-
yl)ureido)-4-chloro-2-fluorophenyl)propane-1-sulfonamide (30 mg, 26%), as a solid. 'H NMR
(400 MHz, DMSO-d¢) 8 9.72 (br s, 1H), 9.44 (s, 1H), 8.30 (s, 1H), 8.18 (s, 1H), 7.88 (t, 1H),
7.38 —7.11 (m, 7TH), 6.56 (br s, 1H), 4.49 (br s, 2H), 2.98 — 2.86 (m, 2H), 1.69 (sx, 2H), 0.94 (1,
3H). LC/MS: m/z 493.1 [M+1]; RT = 4.19 min.

Example 11
N|/§N o F E o
| H L H

Propane-1-sulfonic acid [2.4-difluoro-3-(3-methyl-3-pyrimidin-4-yl-ureido)-phenyl}-amide

[00265] Step A: A 5 mL conical reaction vial was charged with 2,6-difluoro-3-(propyl-
sulfonamido)benzoic acid (1049 mg, 3.76 mmol), triethylamine (1.204 mL, 8.64 mmol) and
diphenylphosphonic azide (0.931 mL, 4.32 mmol) in THF (3 mL). The reaction vessel was
sealed and the reaction mixture stirred at rt for 3 hours and then heated at 80 °C for 2 hours. 6-
Chloro-N-methylpyrimidin-4-amine (674 mg, 4.69 mmol) was added followed by heating at
80 °C for 1 hour. The reaction mixture was diluted with 100 mL of EtOAc and washed with
brine (2x). The organic layer was dried over sodium sulfate and filtered. Concentration under
reduced pressure and subsequent purification via silica gel column chromatography (eluent:
EtOAc/hexane 30:70) afforded N-(3-(3-(6-chloropyrimidin-4-y1)-3-methylureido)-2,4-difluoro-
phenyl)propane-1-sulfonamide as white solid (364 mg, 23%).

[00266] Step B: N-(3-(3-(6-Chloropyrimidin-4-yl)-3-methylureido)-2,4-difluorophenyl)-
propane-1-sulfonamide (26 mg, 0.06 mmol) was taken up in ethanol (5 mL). Pd/C 10% (5 mg)
was added, and the reaction mixture was exposed to a hydrogen atmosphere for 4 hours. The
mixture was filtered through a Celite® pad and the residue puﬁﬁed through silica gel flash
chromatography (eluent: ethylacetacte/hexane 1:1) to obtain the title compound (11 mg, 41%).
'H NMR (400 MHz, DMSO-dg) § 10.71 (s, 1H), 9.67 (s, 1H), 9.51 (s, 1H), 8.78 (s, 1H), 7.66 (s,
1H), 7.44 —7.28 (m, 1H), 7.19 (t, J= 8.7, 1H), 3.46 (s, 3H), 3.20 — 2.97 (m, 2H), 1.92 — 1.65 (m,

2H), 0.98 (t, 3H). LC/MS: m/z 386.1 [M+1]; RT = 3.56 min.
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J=7.4, 3H 22 ¢,1,1,-?N...,iLNAN 40 N-ki- HHH o' NNO F
N-(2,4-difluoro-3-(3- nethyl-3-(6-(2- norpholinoethylamno)p yrimdin-4--
yI)ureidathanyhﬁmsopan e-1-sul fonam de 514.1 12. 11 (s, ptiHus2@0/06700, 1H),
8. 28 Qﬁ%ﬁ) 7.40 (s, 1H, 7.30 (dd, J= 14.5, 8.8, 1H), 7.14 (t, J= 9.1,
1H), 6.1 3.66 - 3.51 (m 4H), 345 (s, 311), 3.11 -2.98 (m 2H),
2. 44- 2 28 (m 8FD 1.85 - 1.65 (m é#ﬂ p 97 (t, J=17.4, 3H Exanpl e 23
NN O NNNNHHH N 2 4-Difluoro-3- gL quoro henl ureido hen 1 ro
e-lan - sul fonam de [00270]§?epN 0 F

2,6-Di fluoro-3-(propyl sul fon nld )b nzo Cld?£ﬂ g, 14 mmol) was di ssol ved
in 1,4-dioxane (100 nlL) angy n Zéﬁk”\QG mol ) .

stirred at rt for 3 hoursN”The m xture was added dropwi se to a sol ution of
phenol (15 g, 160 nmmol) i N2/ 4-di oxane (100 nL) at 100 C. The m xture was
stirred at 100 C for 3h. fthe mixture was cooled to rt. Silica was added,
and the m xture was concentrated. The crude product was purified using
flash chroggleqr apfaw(HAQ!. @aﬁﬂustouﬁ 118 0neRALY ANE-mBt3 R YRG0 BGRLARB) N
hept anes) tT0 yield phenyl 2,6

di fl uor o- 3- (propylsuIfonamndmmﬂhehvﬂaamﬂahmhendﬁmﬁﬂg 55%yield). 11-1 NNR

V01 oty “RECE Ry apyrabint st Hesreiah I g lorgpaTpiibee

311). loﬁﬁﬁﬂﬂuﬁi&pQg mENG0¥T mmol) (Example 11, step A) and 1-methyl-1H-pyrazol-3-amine
2,6-di fl uoro-3-(propy sulfonanldo)phenylcarbanate (150 ng, 0.40 nnnl) and

N- ( 4- f 1(69 M2 Adymino \@ergialqehm lnesd@r@auola@ mb). (Be0onixtyire a8 haatod pt 7 for

hour ard <P ool g firom SoriPerigie i Solechirglst TR ey g epide
s 50ty oo e AR 0 S et

di | ut egroduch wagpexifiedathebugl Iréﬁarr@d phmerpbllﬂﬁlgvaeg@dMMW%tabetmme/vmer
yield N(2,4-difluoro-3- 4- flporo hen amn(%ég
triazi ﬁozxe;»«i;}mtgm}rmen mgo G- H NIRAH SQ- wtlemdmw) 063 ny,

2?1/3 V! e(%idl)af@ %]7% B%B( g %27% q?WBMlO%g%((m %%1,‘1‘#14@%1‘8(5811%?23’57 82

757 (EFBIYS (105, 3.59(SATL BCIG1IN, 0.28- 2.98.(86 20 | S24)1, 68, DH), BS9S
Eml]zm(ﬁ%ggic&gs % 4801 it Y 2 o8 = 74 T 30 LOME iz 4821

Di phenyl phosphoni ¢ azi de (%i; n., 16 hnol mﬂs added, and the m xture was

[00269] Examples 13-22 listed in Table 2 were prepared applying the procedure described

in Example 12 and using appropriate amino building blocks.

Table 2
Example Structure Name MS HNMR 3
no. m/z | (400 MHz, DMSO-d6)
12.06 (s, 1H), 9.64 (s, 1H),
8.42 - 8.16 (m, 1H), 7.77 (s,
R . N-(3-(3-(6- 1H), 7.31 (dd, J= 14.4, 8.7,
A N NoO 25 (cyclopropylamino)pyri 1H), 7.15 (t, J=9.3, 1H),
13 NJ\)\NJKN N- S~ midin-4-yl)-3- 4411 6.25(d, J=20.5, 1H), 3.34
H | H 2 H methylureido)-2,4- ) (s, 3H), 3.11 - 2.99 (m, 2H),
difluorophenyl)propane- 2.64 (m, 1H), 1.83 — 1.66 (m,
1-sulfonamide 2H), 1.03 - 0.92 (m, 3H),
0.74 (t, J=13.1, 2H), 0.50 (s,
2H)
12.12 (s, 1H), 9.63 (s, 1H),
R E N-(3-(3-(6- 8.27 (s, 1H), 7.50 (s, 1H),
NT NoQ 25 (ethylamino)pyrimidin- 7.30 (dd, J=14.5, 8.8, 1H),
iy A A NSO 4yD)-3-methylureido)- |, | 7.14 (6= 8.8, 1H), 612,
H | H ¢ H 2.4- ) 1H), 3.36 (s, 3H), 3.12-2.98
difluorophenyl)propane- (m, 2H), 1.81 — 1.66 (m, 2H),
1-sulfonamide 1.14 (t, /J=7.2,3H), 097 (t,J
=74, 3H)
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WD 2011/ 025965PCT/ US2010/ 047007 Exanple 24 NO N* NA NNS H H N-(3

-(3-1,3

, 5-Triazin-2-ylureido)-2, 4-di fluorophenyl)propane-1 -sul fonam de
[00272] Th&otzntllloasmnpound was nade using the procedur e ®esaseéed4ion7 Exanpl e

23 Uus lupllaLc oLaILiIIU rat-erab-s—3HH-NVR{4006 NH‘ PA r‘dG) 631697
(s, ;f@ Tpfp! Hnlhure 1K), 967 (s, 1HNan 99 (5, 2I-|)7%Z.3 z‘(wm@ 8, 5.8,
1H),[%8-19_ (¢ :97 1H) ’21?-’200(m 2H) 1 (409eMHz, DM30-df) o
(t, b =7 4, 3H) CMg mz 273.0 Exanple 25 Pf & éiﬁlgé?@d_
acid 3- 3- 5-1 dPei do ~¢ 4 did | uor 0-CHHE; @rgde [ 0D ) ;
conpoynd was m&&/ﬁs&ﬁg‘ préé&edﬁ m Ig‘ey @m
appriopri at e st “arti ngl et eri afs. 1H l)ﬂ\éggn O del; H)
9.74 (br s, |[1H), 9.03 (s, 1H), 8.8 Hes ( 1-Qm2 3 1160(
Hz, 2H), 7.94 (d, J=12 Hz, 2H), 7. 32 (td J = 96( 743 E
9.1 FZ, IH),[ 3.08 -2.97 (m 2H), I[80- I.67 (m zH 0 agf\@,,lfﬁum(sg_m)gvs
nz |482.0 [I\V|+1] RT = 6. 00 m' n. EX&NRiZ&-dﬂﬁoro@-(W NANN S| Bl1#H{dNF= 5.6, 1H), 7.58 —
4-Diffluoro-3- 3- 4+"Te £ ng -1/ @en 1 ro ane-l|-sul f pnahinc k), .00R 7483t ep
A: Dighenyl thS’ @082/ hidroxgettolh@ind)pmb| ) . ,0qs | ddd@dt @o/ =sxi6r Had
sol ution of |2, 6- di*fl uok 0'3-K pf opy! s widinghdhd- do) benzoi ¢ a‘i463 3% (@, 2H),
0. 036647 nol|) and triethyl am ne (1lm7t5Y1‘|*Ff}d°)Ule@®H’29 nol ) é@a’anT GPan
(100 m_, 1 nol) and the reaction nj g suIRRAidet  f rled at ﬁ’?g)&fﬁ e7 Te
f or [3—hoturstand—then—heated—torefHux—+for—an—additional %@q@ﬂgﬂ)v;ﬁ“
(2.5 g, 0.037 nol) was added to theyrseaghion;M.xture, fo ',p )46%153 Ly
to O 2011/|025965RCTé BSP030/ @goorme(tﬂyl_g,_(@ ¢ T, 738 27 24 (o 1ED, 2
1 N N N NS (methylamino)pyrimidin | , | 715 (=92, 1H), 6,14 (4
H PH LA -4- | J=19.5, 1H), 3.35 (s, 3H),
ylureido)phenyl)propan 3.12 —3.00 (m, 2H), 2.84 (d,
e-1-sulfonamide J=3.8,3H), 1.82 — 1.66 (m,
2H), 0.98 (t, J=7.4, 3H)
12.07 (s, 1H), 9.62 (s, 1H),
8.22 (s, 1H), 7.80 (d, J= 7.2,
o oF o N'(3l'(g'(61 . . 1H), 7.35 — 7.25 (m, 1H),
B AU j@\ 1,0 ((1‘53’“40 1‘“—‘/ amino)pyrimi 7.14 (t, J=9.2, 1H), 6.08 (s,
18 N NN NN dind-yl)-3- 455.1 | 1H), 4.64 - 4.20 (m, 1H),
| F methylureido)-2,4- 3.37 (s, 3H), 3.12 - 2.99 (m
difluorophenyl)propane- 2H), 2.28 (m, 2H), 1.92 (d, J
I-sulfonamide =9.0,2H), 1.81 - 1.59 (m,
4H), 0.97 (1, J= 7.4, 3H)
11.97 (s, 1H), 8.30 (s, 1H),
7.75(d, J=6.6, 1H), 7.27
(dd, J=14.7, 8.9, 1H), 7.07
5 . . N-(2,4-difluoro-3-(3- (t,J=28.9, 1H), 6.57 (s, 1H),
NN o 0 methyl-3-(6- 6.22 (d, J=19.6, 1H), 4.47
. QlN/'\/'KNJ\NQN, 2 (tetrahydrofuran-3- 11 | 6 1H), 392380 (m, 2H),
H i H ¢ H ylamino)pyrimidin-4- ’ 3.73 (dt, J=13.8, 6.9, 1H),
yDureido)phenyl)propan 3.34 (s, 3H), 3.06 — 2.90 (m,
e-1-sulfonamide 2H),2.19 (td,J=14.8, 7.5,
1H), 1.82 (d, J=4.5, 1H),
1.78 — 1.64 (m, 2H), 0.96 (t, J
=7.4,3H)
12.26 (s, 1H), 9.62 (s, 1H),
NN oF 0. E-((;,4-dit;luoro—3(—1(3—g6— s.gg (s,7 12};)28.211 Ié)s 71}12( ;
} L ydrazinylpyrimidin-4- 7.38—7.25 (m, , 715 (4,
20 HZN‘NJ\)\TJ\”: ; NNyl 416.1 | =9.1, 1H), 6.42 (s, 1H), 4.4
F methylureido)phenyl)pro (s, 2H), 3.32 (s, 3H), 3.12 -
pane-1-sulfonamide 2.99 (m, 2H), 1.82 — 1.67 (m,
2H), 0.98 (t, J = 7.4, 3H)
12.12 (s, 1H), 9.61 (s, 1H),
NN o F 0 N-(2,4-difluoro-3-(3-(6- ?5)7 (75.’3:)}3&,7 7~ é%,é.s?a
)\ )\/Ik Ji ,'S"\O/\ (1sopropy1am1n0)pyr1m1d 1H). 7.14 (t, J = 8.8, 1H)
21 N NN N in-4-yl)-3- M31 | o HY, 4.10 (m, 10
£ , 12 (s, 1H), 4.10 (m, 1H),
methylureido)phenyl)pro 3.33 (s, 3H), 3.11—3.00 (m
pane-1-sulfonamide 2H), 1.’81 ~’1. 6'8 (m, 2.H), ?
1.16 (4, J= 6.5, 6H), 0.97 (t,
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(18.9 ng, 8% . 1H NWR spectroscopy pas,pehkormed at 360K to coal esce
rotamers, but a small anount of decorrp t| on was observed at el evated
tenperatures. 1H NVR (300 6) 6 LG 74 (s lH) 9.63 (s, 1H), 9.22
(s, 1H), 8.33 (s, 1H), 7.7 -'11 6, 5.9, 1H), 7.12 (t,
J=10.2, 1H), 3.09 (dd, J= N7 N2 8 o I= 4.7, 3H), 1.81 (dd,
J=14.9, 7.5, 2H), 1.02 (d, J= LC,FI\/S m 4020[|\/Hr1]

[00276] Trpley Bihiays. N 2 @%io}f iH . 2 RIURR R phOR NLRYERLAO"

t est ed OO0E 1 IIIII DT {T O assay 3

Exanpl e BRAF V600E I C50 (1M 1 0.02@1&03&1@1&420 3 0 0312 4 0 1650 5 0. 0635 6
0. 5350 K 2]7 f910 ) . L
[00270 Step A: 2,6-Difluoro-3-(propylsulfonamido)benzoic acid (4 g, 14 mmol) was

dissolved in 1,4-dioxane (100 mL) and triethylamine (2.2 mL, 16 mmol). Diphenylphosphonic
azide (3.4 mL, 16 mmol) was added, and the mixture was stirred at rt for 3 hours. The mixture
was added dropwise to a solution of phenol (15 g, 160 mmol) in 1,4-dioxane (100 mL) at
100 °C. The mixture was stirred at 100 °C for 3h. The mixture was cooled to rt. Silica was
added, and the mixture was concentrated. The crude product was purified using flash
chromatography (gradient elution, solvent: 0-30% ethyl acetate in heptanes) to yield phenyl 2,6-
difluoro-3-(propylsulfonamido)phenylcarbamate (2.9 g, 55% yield). 'H NMR (400 MHz,
DMSO-dg) 6 9.85 (s, 1H), 9.68 (s, 1H), 7.49 — 7.30 (m, 3H), 7.30 — 7.11 (m, 4H), 3.11 — 3.03
(m, 2H), 1.83 — 1.61 (m, 2H), 0.96 (t, J = 7.4, 3H).

[00271]
0.40 mmol) and N-(4-fluorophenyl)-1,3,5-triazine-2,4-diamine (580 mg, 2.8 mmol) were
suspended in DMSO (0.4 mL, 6 mmol). The mixture was stirred at 80 °C for 1 hour and 130 °C

Step B: Phenyl 2,6-difluoro-3-(propylsulfonamido)phenylcarbamate (150 mg,

for 1 hour. The mixture was cooled to room temperature, diluted with water, and filtered. The
solids were washed with water to yield N-(2,4-difluoro-3-(3-(4-(4-fluorophenylamino)-1,3,5-
triazin-2-yl)ureido)phenyl)propane-1-sulfonamide as a white powder (65 mg, 32% yield). 'H
NMR (400 MHz, DMSO-ds) 6 10.81 — 10.41 (m, J = 88.3 Hz, 2H), 10.36 — 10.03 (m, J = 62.6
Hz, 1H), 9.69 (s, 1H), 8.51 (s, 1H), 7.82 — 7.57 (m, 2H), 7.46 — 7.30 (m, 1H), 7.29 — 6.95 (m,
3H), 3.15 — 2.99 (m, 2H), 1.83 — 1.68 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H). LC/MS: m/z 482.1
[M+1]; RT = 4.40 min.
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Example 24
S PO,
SNTONTON VRSN
H H E H

N-(3-(3-1,3,5-Triazin-2-ylureido)-2.4-difluorophenyl)propane-1-sulfonamide

[00272] The title compound was made using the procedure described in Example 23 using
appropriate starting materials. 'H NMR (400 MHz, DMSO-d6) & 10.97 (s, 1H), 10.38 (s, 1H),
9.67 (s, 1H), 8.99 (s, 2H), 7.36 (td, J = 8.8, 5.8, 1H), 7.19 (t, J = 8.7, 1H), 3.12 — 3.00 (m, 2H),
1.83 —1.66 (m, 2H), 0.98 (t, J = 7.4, 3H). LC/MS: m/z 273.0 [M+1].

Example 25
NN o F 0. 0
I AL S
Xy N N N~ ~N
H H [ H

Cl
Propane-1-sulfonic acid (3-{3-[5-(4-chloro-phenyl)-pyrimidin-4-yl]-ureido } -2.4-difluoro-
phenyl)-amide
[00273] The title compound was made using the procedure described in Example 23 using
appropriate starting materials. '"H NMR (400 MHz, DMSO-dg) 6 10.59 (s, 1H), 9.74 (br s, 1H),
9.03 (s, 1H), 8.87 (s, 1H), 8.50 (s, 1H), 7.57 (d, J=12 Hz, 2H), 7.54 (d, J=12 Hz, 2H), 7.32 (td, J
=8.9, 5.7 Hz, 1H), 7.14 (t, J= 9.1 Hz, 1H), 3.08 — 2.97 (m, 2H), 1.80 — 1.67 (m, 2H), 0.97 (s,
3H). LC/MS: m/z 482.0 [M+1]; RT = 6.00 min.

Example 26
IS BOLY;
SNTONTONTON N“ON
H H H E H

N-(2.4-Difluoro-3-(3-(4-(methylamino)-1,3,5-triazin-2-yl)Jureido)phenyl)propane- 1 -sulfonamide
[00274] Step A: Diphenylphosphonic azide (9.082 mL, 0.04214 mol) was added to stirred
solution of 2,6-difluoro-3-(propylsulfonamido)benzoic acid (10.234 g, 0.036647 mol) and
triethylamine (11.75 mL, 0.08429 mol) in tetrahydrofuran (100 mL, 1 mol) and the reaction

mixture was stirred at room temperature for 3 hours and then heated to reflux for an additional

hour. 1H-pyrazole (2.5 g, 0.037 mol) was added to the reaction mixture, followed by heating to
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0.0836 19 0.2831 20 0.0334 21 0.1325 22 0.6163 23 0.0134 24 0.1223 25
0.2879 26 0.2352 [00277]Wiile the invention has been described in
conj unct iwo 20i1ttrsdeRe enuner at ed enbodi ments, it wll beromdseshoomot hat

they aresnot. i ntended to i t he,.inyvention to those enbodi ts. t he
cont r arst fr' TOBRPRan e Tt dRuny o dhvBreisprobit epd drmowd of the sofieht
nodi f i aadeoREuRdbregiteya Gahge-colbrcd Bil P dBehihddC ITuseduid mbiefal Wes SEERA B
the present invention as defined by the clainms. Thus, the foregoin

descr i pilicengdl sheasmmograplsy eduent:| 0-08%er ethylvacetatd:yheptane helhsr pbiaingd araterfal twrs

el udbiystd ol MSOURECST o SOGL IR ey FRTRE < lsde Ay S1VARie s NS
fol | ow dmuabaL@ao@mlfbﬁmmdﬁmehﬂ%s Plesyirhzolé-Neaioratiee with 90%!t gdrifyead 4r gs,
i ntegers conponents, or steps, but they do _not preclude the presence or
addi i G0 BB (SA) Mo AMST-dek 011843 (5. Bg8rS (et Sririfs - E6chd), 782
groups Ghereptiyy, 7.42 (d, 1=8.9, 5.8, 1H), 7.22 (1, J=9.2, 1H), 6.62 (dd, J=2.7, 1.6, 1H), 3.13 —
3.03 (m, 2H), 1.80 — 1.70 (m, 2H), 1.04 — 0.93 (m, 3H). LC/MS: m/z 345.2 [M+1].
[00275] Step B: N-(2,6-Difluoro-3-(propylsulfonamido)phenyl)-1H-pyrazole-1-
carboxamide (0.201 g, 0.584 mmol), N*-methyl-1,3,5-triazine-2,4-diamine (73 mg, 0.58 mmol)
and triethylamine (0.3 mL, 2 mmol) were suspended in dimethyl sulfoxide (0.622 mL, 8.76
mmol) and heated to 60 °C overnight and subsequently to 115 °C for an additional 24 hours.
The reaction was cooled to room temperature, concentrated and purified by reverse phase HPLC
to yield N-(2,4-difluoro-3-(3-(4-(methylamino)-1,3,5-triazin-2-yl)ureido)phenyl)propane-1-
sulfonamide as a white solid (18.9 mg, 8%). '"H NMR spectroscopy was performed at 360K to
- coalesce rotamers, but a small amount of decomposition was observed at elevated temperatures.
'H NMR (300 MHz, DMSO-d6) & 10.74 (s, 1H), 9.63 (s, 1H), 9.22 (s, 1H), 8.33 (s, 1H), 7.71 (s,
1H), 7.35 (dd, J=11.6, 5.9, 1H), 7.12 (t, J=10.2, 1H), 3.09 (dd, /= 16.3, 8.7, 2H), 2.88 (d, /=
4.7,3H), 1.81 (dd, J=14.9, 7.5, 2H), 1.02 (d, /= 7.4, 3H). LC/MS: m/z 402.0 [M+1].

[00276] Table 3 shows the activity of certain compounds of the invention tested in the
above B-RAF V600E inhibition assay (Example A).
Table 3
Example BRAF V600E ICs (uM)
1 0.0280
2 0.1420
3 0.0312
4 0.1650
5 0.0635
6 0.5350
7 1.3910
8 0.0198
9 0.0089
10 0.0192
11 1.2338
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or C -C6 alkyl optionally substituted by
ependent |y taken together with the atom
a 3-6 nenbered heterocyclyl optionally
R1 i s hydrogen; l.( is
(Cl-C3 al kyl)SR13, C,-C6
(Co-C3

-C3 al ky1) OR13,

(Co-C3 al kyl)C3-C6 cycl oal kyl,

red heterocyclyl or (Co-C3

ein said al kyl, al kenyl, al kynyl,

| and phenyl are optionally substituted

Cl-C3 al kyl; R13 and Rl14 are

yl optionally substituted by hal ogen;
R13 and R14 are taken together with

forma 3-6 nenbered heterocyclyl

oxo or C -C3 al kyl; and

or

While the invention has been described in conjunction with the enumerated

embodiments, it will be understood that they are not intended to limit the invention to those

embodiments. On the contrary, the invention is intended to cover all alternatives, modifications

and equivalents, which may be included within the scope of the present invention as defined by

the claims. Thus, the foregoing description is considered as illustrative only of the principles of

the invention.

[00278]

The words

"comprise,

"non

comprising,

non "non

include," "including," and "includes"

when used in this specification and in the following claims are intended to specify the presence

of stated features, integers, components, or steps, but they do not preclude the presence or

addition of one or more other features, integers, components, steps, or groups thereof.
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R15 and R16 are independently hydrogen or Cl-C6 al kyl optionally
substituted by hal ogen; or R15 and R16 are taken together with the
atom to wochiitthsyssattached to forma 3-6 nmenbered het eraryusbyid/oopd? onal |y
SUbStIchEP en, oxo or Cl-C3 al kyl. 2. A compound of Claiml
wherein X |EQ%?H%h%9 conpound of Caiml, wherein X is CR7. 4. A
conpound of any one of Clains 1-3, wherein RlL, R2 and R3 are independently
sel ected from hydrogen, Iogen or C1-C3 alkyl; R4 is C3-C4 cycl oal kyl or
Cl- 6 al kyl ptloﬁﬁowogﬁ‘%ﬁ?‘tt‘iﬂ@ﬂnﬁopﬁ“’@i hal ogen or C3-C4 cycloal kyl: R5
i s hydrogen or Cl-C3 alkyl; R6 is hydrogen @s NRLR11l; R7 is hydrogen; RL is
hydr ogen; and Rl11 is hydrogen Cl-C3 aIkyI (Co-C3 aIkyI)C3 C6 eycl oal kyl ,
(Co-C3 al kyl ) phenyl, (Co- C3y#f¥yl) 3- orag heterocyclyl or (Co-C3
al ky1l) 5- 6- menber ed heteroEL%/l)(S mher |n sdi d 4l kflLcycl oal kyl , phenyl,

nd

het erocycl yl and heteroa |}$meg by C1_3 al kyl or

hal ogen. 5. A conp d* 1-% wherein RL, R2 and
R3 are independently sel ected fro yydrogenRZhangen or Cl1-C3 al kyl.
6. A conpound of any one of Clains 1-5, wherein the residue: R3 of

Formula | is selected from OO N C PO N 4

stereoisomers, tautomers, prodrugs and pharmaceutically acceptable salts thereof, wherein:

X is N or CR’;

R' and R? are independently selected from hydrogen, halogen, CN, C;-C; alkyl and C;-
C; alkoxy;

R?is hydrogen, halogen or C;-C; alkyl;

R* is C5-Cs cycloalkyl, C;-C¢ alkyl, C,-Cg alkenyl, C,-Cs alkynyl, phenyl, a 5-6
membered heteroaryl or NR®R®, wherein the cycloalkyl, alkyl, alkenyl, alkynyl, phenyl and
heteroaryl are optionally substituted with OR®, halogen, phenyl, C3-C4 cycloalkyl, or C;-Cy4 alkyl
optionally substituted with halogen;

R’ is hydrogen, C,-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl or C3-Cs cycloalkyl, wherein
R’ is optionally substituted with halogen;

RCis hydrogen or NR!’R!!;

R’ is hydrogen or C,-C; alkyl optionally substituted with halogen, ORS, SRS, NR8R9, Cs-
Cs cycloalkyl, 4-6 membered heterocyclyl, 5-6 membered heteroaryl or phenyl;

R® and R’ are each independently hydrogen or C;-C¢ alkyl optionally substituted by
halogen; or

R® and R’ are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted by halogen, oxo or C;-C; alkyl;

R'%is hydrogen;

R'" is hydrogen, (Co-C; alky)NR'’R™, (C,-C; alkyl)OR", (C;-C; alky)SR', C;-Cs
alkyl, C,-Cs alkenyl, C,-Cs alkynyl, (Co-Cj3 alkyl)C;3-Cs cycloalkyl, (Co-Cs alkyl)phenyl, (Co-C;3
alkyl)3-6-membered heterocyclyl or (Co-C; alkyl)5-6-membered heteroaryl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, heteroaryl and phenyl are optionally substituted by
halogen, oxo, OR", NR"R® or C;-C; alkyl;

13 and R are independently hydrogen or C;-Cg alkyl optionally substituted by halogen;
or
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Cl wherein the wavy lines represent the point of attachment of the
residue in Formula I. 7. A conpound of any one of Clainms 1-5, wherein
RI and Raweneiif2sssd R3 i s hydrogen. 8. A conpoundpofr/usngaommonf

Clains 1-5, er 14R] und 0 of
Gaim 1o Noardi R fre deaGRebn N8 & apm mahighyfie B 0 B 0%,

conpoungeraberadctore @91 i3y hebBtitutddey; albgBh &® cﬁr?lcla@phlﬁga il F and R3 is
hydr ogen. V\q52011/60259 5PCT/ US2010/ 0470 A corrpound of any one
of Cains 1-B, anhBr ‘earn imRepensdently hviirmgen o Gm@h@lkylaWO@bi bptjitited Garrhalogen;

12. A cQmpound of any one of Cains 1-5, wherein Rl is nethyl and R2 is F
and R3 1's hydrogen. 13. A conpound of any one of Clains 1-5, wherein

RlL is F and B aide’If%Sararta(dhytd)gagemwnh the atd.toAwkiohphesnditathedny fore a08-6
Clains 1-5 wherein RL is and R2 and R3 are hydrogen. 15. A

conpouﬁaefeﬁvers%beteq?éyqiﬂ mﬂézp#b/ substituigddwdiatpern. ax¢ or Girfes #yland R3 are
hydr ogen. f 801%88%&{@%&) e186@1sq\fl Clains 1-5, wherein R2 and R3
is hydr 7.

are F and R npound of any one of Cainms 1-16,
wherein R4 i% cya&omnpmﬂd,ofeﬂlhmil \phi@@y|Xlst7y| |sobutyl CHZCl - CH2CF3,

- CH2CH2CH2F, | - CH2CH2CF3, enyl met hyl ,. cyclopropy et hyl
2-fl uor ophen‘&zl 3’*1"?‘&?8?‘1‘315‘2@@13’ ong . IQJ%}F@plh%»n‘VlPerelg K. gl fi’P‘iJBr Bf?n‘éﬁfgﬂendenﬂy

gyrclhld?;]serzeégeprﬂ% yfdrega; BXIBE!IE}E%}Y%HC%alﬁFP wlls Ici, M@ﬂ% o‘iﬂé'c(lj%aflk'ﬁ%ngnéﬂy’

- N( CH3)sabit @8 WIN(QI-HBI)anganror@F@mycﬂxaﬂqyl R5 is hydrogen ¢ CoBpalid RSfis hydrogeme of
O S g B A P SRR g RPN Bl G A R
- N( Gﬁ)@%@l&lkﬁ,wtg@)ﬁkylﬁihewr (Q-CHhIRG)3-6-membered heterocyclyl or (Co-Cs alkyl)5-
6-membered heteroaryl, wherein said alkyl, cycloalkyl, phenyl, heterocyclyl and heteroaryl are
optionally substituted by C, 3 alkyl or halogen.
5. A compound of any one of Claims 1-4, wherein R', R? and R® are independently

selected from hydrogen, halogen or C;-Cs alkyl.

6. A compound of any one of Claims 1-5, wherein the residue:
R3
R1
Ny
:17-,_’7’ /s\ 4

N R
H

RZ

of Formula I is selected from:

F
({\// AP AP
”7’1, ."7,17, E’z,, u/S SRé }L‘,’ ” S “gé
Cl Cl Cl
o) o) o) 0
/\\s/}\) /\\s//f /\\s/}\) /\\s/;\)
ﬂl”ll' R4 4 1"1", R4 }"l,‘» ﬁ R4
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19. A compound of any one of Clains 1-18, wherein R4 is ethyl, propyl or -

CH2CH2CH2F. 20. A conmpound of any one of Cains 1-19, wherein R4 is
propyl. Wwo 2011225968 conpound of any one of O ains 1-20, Paimarsedn/oR®o7 s

hydr ogen or _net hyl . 2% A conpound of gny one of Clains 1-21, wherein
R5 i s hydrogen. 23 l:orrpound of anyjone of Cainms 1-22, wherein R6
is hydr ( NRLIR11l; R is~hydrogen; R _gs_hydrogenf C al kyl , (Co-C3
al kyl) OR1 (%/QI kyl) €3- Ch cy{\l/pal kyl | - CI.@\\ kyl ) CQ

al ky1)311h het ergay A ors’( Co ac 3 S8 MeNDg et goaryl
opti onalfyy JubstNtutRY By CI- kyIR “Rhal ggenN~ R* B4 YA ccﬁ*rpouﬁél of

any one of ai 1- 23, whefein i's NRl b 3
hydr ogen, Cl-C6 al kyl, (Co-C3 al kyl)OR13, (Co-C3 al kyl)C3-C6 cycl oal kyl,
(Co-C3 al kyH) phenyl , (Co- C3Hal ky03- 6- nenber &d het erocyclyl tOr (Co-C3

- NHCI-lZCI—lZO—l
-NH(4-fl uor B'pheny -NH(4
- NH( 1- et hy - 1Hpyr azoI 3-y1MH, -NH(tetrahyrdpofuran-3-yl) og

N}H( cycl opr opyg) H( cycl obut A H NHCHZ( phe F}/I ), H
hi orophenyl ), - HNH2

-NHCHZ(%I_IQ(G nmor phol ino),. 26/ A conpound,of any one of Cl ai 1 or 3-25,

wher ei n oen ANCO nd Igl s fr%
1\ 1--Nog3519 H %21@1;1?/% NLH \\S/P \\//O
s N R }’1 N~

R4

H H
Cl Cl
H H H
=
o\\ S//O O\\S//O O\ /O l O\\//O
}7_’1' H/ \R4 }L,_'l' ”/ \R4 }LL'T’ / \R4 }L,R\ ”/S\R4
Cl
H H H
o Cl
0 0 0
\/ \Y/4 o\\//o \Y/4
\ / S X <
HL"L,’ ﬁ"’-‘l" N/ \R4 ”HLLL’ N/ \R4 }Ll”’ N/ \R4
H H H
CN CN CN
F Cl
Cl
\\// O\\//O O\\//O
H"a, HH N7 R }H N7 R
H H
Cl F

-

wherein the wavy lines represent the point of attachment of the residue in Formula 1.

7. A compound of any one of Claims 1-5, wherein R' and R? are F and R? is
hydrogen.

8. A compound of any one of Claims 1-5, wherein R', R? and R? are F.

9. A compound of any one of Claims 1-5, wherein R' is F and R? is Cl and R is
hydrogen.

10. A compound of any one of Claims 1-5, wherein R' is Cl and R? is F and R® is
hydrogen.

57



NNH NN Oro a N). NAN11,0 IHFH 0") NNO FO 0 N,O g.0 ,Sc7-H HH NOO
1VINOIT1) (1, O NNNNNA N0 H2NH HIHNN o FO | 11 A11,0 "N.."''NN
HI HCH WO 2011/025965 PCT/US2010/047007

11. A compound of any one of Claims 1-5, wherein R’ is F and R? is methyl and R®
is hydrogen.

12. A compound of any one of Claims 1-5, wherein R is methyl and R? is F and R
is hydrogen.

13. A compound of any one of Claims 1-5, wherein R! is F and R? and R® are
hydrogen.

14. A compound of any one of Claims 1-5, wherein R' is Cl and R? and R® are
hydrogen.

15. A compound of any one of Claims 1-5, wherein R” is F and R' and R? are
hydrogen.

16. A compound of any one of Claims 1-5, wherein R* and R® are F and R' is
hydrogen.

17. A compound of any one of Claims 1-16, wherein R* is cyclopropyl, ethyl, propyl,
butyl, isobutyl, —CH,Cl, -CH,CF;, -CH,CH,CH,F, —CH,CH,CF3, phenylmethyl,
cyclopropylmethyl, phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl,
4-chloro-3-trifluoromethylphenyl, 1-methyl-1H-imidazol-4-yl, furan-2-yl, pyridin-2-yl, pyridin-
3-yl, thiophen-2-yl, ~NHCH,CH3, —NHCH,CH,CH3;
-N(CH3)CH,CH3, -N(CH3),, or pyrrolidine.

18. A compound of any one of Claims 1-17, wherein R* is cyclopropyl, propyl, butyl,
isobutyl, —CH,Cl, -CH,CF;, —CH,CH,CH,F, -CH,CH,CF;, cyclopropylmethyl,
NHCH,CH,CH3, -N(CH3)CH,CHj3, -N(CH3),, or pyrrolidine.

19. A compound of any one of Claims 1-18, wherein R* is ethyl, propyl or —
CH,CH,CH,F.

20. A compound of any one of Claims 1-19, wherein R* is propyl.

21. A compound of any one of Claims 1-20, wherein R’ is hydrogen or methyl.

22. A compound of any one of Claims 1-21, wherein R’ is hydrogen.

23. A compound of any one of Claims 1-22, wherein R® is hydrogen or NR!R!!; R0
is hydrogen; R is hydrogen, C;-C; alkyl, (Co-C3 alkyl)OR13 , (Co-Cs alkyl)Cs-Cg cycloalkyl,
(Co-C3 alkyl)phenyl, (Co-C; alkyl)3-6-membered heterocyclyl or (Co-C3 alkyl)5-6-membered
heteroaryl, optionally substituted by C,.3 alkyl or halogen.

24. A compound of any one of Claims 1-23, wherein R® is NR'’R"; R' is hydrogen;
and R is hydrogen, C;-Cg alkyl, (Co-Cs alkyl)OR'™, (Co-Cs alkyl)Cs-Cs cycloalkyl, (Co-Cs
alkyl)phenyl, (Co-C; alkyl)3-6-membered heterocyclyl or (Cop-Cz alkyl)5-6-membered
heteroaryl, optionally substituted by C,_; alkyl or halogen.

25. A compound of any one of Claims 1-23, wherein RS is hydrogen, NH,, -NHCHj3,
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NN 00(,0 HO,.,,mi,It , O NNHN 111 A N NNSH HI HHNI”NLOHO 1, O
N, Sc..."..... “.NNOO 11,0 H"'"""""N """--IN--TLNN, S*"..:"

--.. H HCH NN
Q0 );)1 ALD,20114285, N,, H2ZNN N H HH 1IN-., NOF O PCT/U%Z(NNONNSB H HH
-NHCH,CHj, -NHCH,CH,CH3, -NHCH(CHas),,

-NHCH,CH,CH,CH3,
-NHCH(CH3)CH,CHs, -NHCH,CH,0H, -NH(cyclopropyl), —NH(cyclobutyl),

~NHCHz(phenyl), -NH(4-fluorophenyl), -NH(4-chlorophenyl), -NHNH,, —~NH(1-methyl-1H-
pyrazol-3-yl), -NH(tetrahyrdrofuran-3-yl) or -NHCH,CH,(6-morpholino).

26. A compound of any one of Claims 1 or 3-25, wherein R’ is hydrogen.

27. A compound of Formula I selected from:

NN NN of o
1 -,
“\/k '/O u JI\N NIS,\/\
H

N N
F
Z~ F
N N“°N O 0
NN O 0 I 1.0
l 1,0 HN. IS AN A 52
Z\NJ\)\NJLNQN, < SNy
H | H @ H F
PN F
O F N N O (0]
N“°N O 0 ! 1.0
)\ )\)\ L i,0 QNMNAN NS
N N” N NTTTN H | H H
H H H | H ~ ~ eF
o) NN © 0
2N F [ 1.0
0L 3L e O LT R
N\/\N x N N N’s\/\ H i H F H
H H H H
F
PN F
2N F N "N (o] O
N* 0 [ 1.0
)\/Ik I 0.0 HO\/\NJ\)\NJ\NKJ\N’ o
H,N lil N N ~N H H H [ H
F F
0 NN 0 o)
NN o SWY P {0
A | J]\ "’/o NJ\/kN N N’S\/\
/\” NN NI H | H | H
| HF F_H F
Né\IN o 9 o O‘\S"O
Ho\/\NJ\/kNJLN NS I&N HN N’
H H
CNOYN Lok K 7
F
QG 2.0 F
\NJ\/kNJLN N NN 0 0
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NNO )L AO,, N NNNN HH 28. A pharmaceutical conposition,
conprising a conpound of Claim1l, and a pharnaceutically acceptable carrier
or exci piwot2011/025965 29. A nethod of preventing or treatiPog/is2aiodense or

di sorder nodul ated by b-Raf, conprising adm nistering t© a mammal in need

of such treatnment ctive amount of a conpound of 10 0 30. A
nmet hod of preventing r &ab ng cancer, conpri si 8. ¢ adm i,‘rs;(’;vtze\a
mamal in nea ui BN mefit~an effective am&ﬂ omﬂ)und of Claim

1, alone ar myikpati ori*vmth one or npryadqg I ounds havi ng
ant i -cancerHJpJ)%%kelrﬂ &3, 31. The ne oft A ai mH30 wherein the
cancer is a sarcona. 32. The net hod™>f d aim 30, ppherein the cancer

is a carcingpes The, met hod of daim 32 N/\/n!ljnel e cfrginoma is
squanous cel | carci @ "/034 The rreth
g\a&d/e”gu

qjim*-pékp/the
car ci nona™N B #enotar ci nona. . Fhe fethod of O aim
30, whereifl the canclr i bPeast, ovary, cey , prostate, testis,
genitourinary tract, esophagus, |arynx, gli astorna, neur obl ast ona,
stomach, skin, keratoacanthoma, |ung, epidefnoid carcinoma, |arge cel
carci noma, nog- snal# 2l | Iung carci noma (NSCLC), small cell carcinons,
| ung adenoc rano @Ion adenoma, pancreas, adenocarci hong,
t hyr oi dy™ N 'néﬁa/\undlfferentlated carcinoma, papillary
car ci nonaH senlﬁbndﬂ el aHoma, sarconm, bl adder carcinomm, liver carcinoma
and biliary passages, kidney carbinona, nyel oi d di sorders, |ynphoid
di sorders, Rairy mqjhlaﬂnadeuﬁmmommbitiybnamdmphﬁngm( cootpalind dfi Plaihohgae] a
nout h, phar nall gzstlne col on-rectum |arge intestine, rectum
brain ﬁngéﬁW? yﬁ@FW SHRTS BBk n* s or | eukeni a. 36. A

conpound as gl ai nRedhdifh @Y pRYENt s SP f’i‘éd’ﬁ a H%eiseror%ﬁ?orhé} B&LIARY by b-Raf, 37
A conmpound as clainmed in any one of %‘B use in the trgat ment of
a 60 moilng@@lsgﬁﬁtecimg lIlSZd)mahﬁlzﬂaTIOﬁmdaslpffrqulcbltrdatmattlaneef(ﬂacgsasamount of a 38.
Use of a n%fﬂﬁl any one of Clainms 1-27 in the manufacture of a

medi car‘fgﬂ]ﬂ’ ¥ 80 loat ment of a hyperproliferative disease.

A method of preventing or treating cancer, comprising administering to a

mammal in need of such treatment an effective amount of a compound of Claim 1, alone or in

combination with one or more additional compounds having anti-cancer properties.

31. The method of Claim 30, wherein the cancer is a sarcoma.

32. The method of Claim 30, wherein the cancer is a carcinoma.

33.  The method of Claim 32, wherein the carcinoma is squamous cell carcinoma.

34. The method of Claim 32, wherein the carcinoma is an adenoma or
adenocarcinoma.

35. The method of Claim 30, wherein the cancer is breast, ovary, cervix, prostate,

testis, genitourinary tract, esophagus, larynx, glioblastoma, neuroblastoma, stomach, skin,
keratoacanthoma, lung, epidermoid carcinoma, large cell carcinoma, non-small cell lung
carcinoma (NSCLC), small cell carcinoma, lung adenocarcinoma, bone, colon, adenoma,
pancreas, adenocarcinoma, thyroid, follicular carcinoma, undifferentiated carcinoma, papillary
carcinoma, seminoma, melanoma, sarcoma, bladder carcinoma, liver carcinoma and biliary
passages, kidney carcinoma, myeloid disorders, lymphoid disorders, hairy cells, buccal cavity
and pharynx (oral), lip, tongue, mouth, pharynx, small intestine, colon-rectum, large intestine,
rectum, brain and central nervous system, Hodgkin's or leukemia.
36. A compound as claimed in any one of Claims 1-27 for use in therapy.

37. A compound as claimed in any one of Claims 1-27 for use in the treatment of a
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39. Use of a conpound as clainmed in any one of Clains 1-27, in the
manuf acture of a nedicanent, for use as a b-Raf inhibitor in the treatment

of a patiwotoundssegoi ng cancer therapy. 40. A pharorasedioo&io07
conposiit.i 1 S| conpound as clainmed in any one of Clains 1-27 for
use in 1‘%D}rﬁ)glq)tr(?lea Fﬁgﬁpi@gﬂsg’a hyperproliferative di sease. 41. A

phar maceuti 8. cdigeosf td compowial ofidhg and @TPOlANEs ds2Tlial e dmbfufadiyre0be 0f
Clains 1-27 for use in the treatnment of cancer.
medicament for the treatment of a hyperproliferative disease.
39.  Use of a compound as claimed in any one of Claims 1-27, in the manufacture of a
medicament, for use as a b-Raf inhibitor in the treatment of a patient undergoing cancer therapy.
40. A pharmaceutical composition comprising a compound as claimed in any one of
Claims 1-27 for use in the treatment of a hyperproliferative disease.

41. A pharmaceutical composition comprising a compound as claimed in any one of

Claims 1-27 for use in the treatment of cancer.
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