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FI ELD OF THE | NVENTI ON JOOO J Di scl osed are novel conpounds and uses

t her eof . WO 20870948 enbodi nents di scl osed conpounds ar e pkirnags&ojondsidi t or s.
SUMVARY OF THE | NVENTI ON (0002] In certain aspects and enbodi nents

di scl osed herein, conmpounds are provided, as well as various salts thereof,
formul ati ons thereof, conjugates thereof, derivatives thereof, forns

t hereof and uses thereof. Al so contenplated in accordance with the present
invention are nethods for the use of conpounds in treating di seases and
condi ti onsyaesiQFf 2% BfpYRIbINE KRN AN F S THERHAGHON idPRAH KIRASELr MOr e Raf

ki nases, including any nutations of one or nore Raf kinases. Thus, in
certain enbodi nents uses are provided for conpounds and salt forns thereof
in therapeutic nmethods invol ving nodul ati on of Raf protein kinases. In one
enbodi ment, conpounds or pharg&&J Bk%ﬁ%h%gﬁ%? )} abl e salts thereof, are
used for therapeutic nethods involving no ul'ation of Raf protei n kinases,
including treatnment of a variety of indications, preferably cancer,

i ncl udi ngf’“%ht Dipgftsed o0t @ GOpRG U dalire HEe0 fg 11 ST bt BF Rt oS GHER Y hy r oi d
cancer, aovadidsanng@aoser, |lung cancer, prostate cancer and biliary tract
cancer. |0003] In a first aspect, a conpound selected fromthe group

consi sting of propane-1-sul fQRIGARS % THE SNVENTION
di fl uoro- 3-[5-(2-nmet hoxy-pyrimdin-5-yl)-IH pyr

tol of 2, 3- ri di nc-3-carbonyl]-phenyl} -amde (P-O0Q )., propane-1-sulfonic
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am de (P-0082jalis peropderewibtice thfoef oniagicd thereof, derivatives thereof, forms thereof and uses
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N- [ 3- ( 5- COBPRIISER By Hresisep e 2o SPEUATT Bicriied M epRnion 9.0 agivify pf o Pdfieny | ] -

2, 5- di f| Rat¥xitksbendenesuy fonan dend dPmORQE®4)Kinases. Thus, in certain embodiments uses arc

N-[ 3- (5- i L@ QL €35l BYELG R&a3atic methods involving modulation of Raf

Car oyl O i FEEIE! S Sl B LB et ippiing modilaphfghe

pyrroli diPraein Kinasgy| PR @Hté)élpﬁnt[Lg]_ll()(B)_[IdSC\ydﬁauaFw_ﬂﬁiyi/ acceptable salts thereof, are use

t ol of 2, 3-tB]upydpldic Rehds GREIEAYbIutaBordot R grai@f BinPRE R rpaed telent (R-BRO6IT,

N, N-di nEtih ‘!aagnni Q?@%ﬂ%l Icgnrc]:iercinggﬁlid ?LL§_ 'E‘_ ﬁyﬂpo_ anoma, glioma, colprectal canger, thyroi

H pyrrol of 23" pyt i di‘he"3 " car bonyl) - 2.4- i FI'ior of pheny S PP 0007) .

any salt ctiver @ofian cany. froremieationnc taher @dbiliagiryct eosf-ugat e t her eof , any

derivative thereof, and any formthereof is provided. In certain

enbodi Mend@3|P- 106k asfRe 0OQpold 0O frhin 00 Qrbup BnOOBSe! pRPLRA6,1dRicQAO72,4-0r a

zfl}OﬁEf%ﬁg%@gﬁgﬁgHéﬁ§?%%F%@§§S%ﬁTnﬁg&%ﬁgﬁh%ﬁiQQi&ﬁ&mﬂﬂﬁ%&X%&hce thereof
(P-0001), propane-1-sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-difluoro-

phenyl!]-amide (P-0002), propane-1-sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2-
fluoro-phenyl]-amide (P-0003), N-[3-(S-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-difluoro-
phenyl]-2,5-difluoro-benzenesulfonamide (P-0004), N-[3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl)-2,4-difluoro-phenyl]-3-fluoro-benzenesulfonamide (P-0005), pyrrolidine-1-sulfonic acid [3-(5-
cvano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-difluoro-phenyl]-amide (P-0006), N,N-dimethylamino-
sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2.4-difluoro-phenyl]-amide (P-0007),
any salt thereof, any formulation thereof, any conjugate thereof, any derivative thereof, and any form
thereof 1s provided. In certain embodiments P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, P-0007,
or a salt thereof, formulation thereof, conjugate thereof, derivative thereof, or form thereof is an inhibitor
of one or more Ral protein kinases, including A-Raf, B-Rat, and c-Raf-1 (including any mutations of

these kinases).



of one or nore Raf proleip kinases, including L-Raf, R Raf. and c-Raf-1

(i ncluding any mutations of these kinases).[0004] In a second aspect the
conpound woepam®494%- sul foni c acid {2, 4-difl uoro- 3-[5-( 2P0RIUSQXKIPYA26816

H pyrrol o] 2. 3- bj pypdi pe- 3-car bonyl | - phenyl }-am de (P-O0Q ), or a salt
thereof, formulation thereof conjugate thereof, derivative thereof, or form
thereof is provided. In certain enbodinents P-0001. o r a salt thereof
formul ati on thereof, conjugate thereof, derivative thereof, or formthereof
is an inhibitor of one or nore Raf protein kinases, including A-Raf, B-Raf,
and c-Raf-1 (including any nutations of these kinases). [0005] In a third
aspect the conpound propane- 1l-sulfonic acid

[ 3- (5- cyqnem) Hn@}!é‘cbﬂi' J@[{LZI tl%cbxhﬁl%ﬁd }db]ﬂ@c‘l sulfomu acid {2,4-difluoro-3-[5-(2-methoxy-

3-car bony I 1 qg % sai |l thereof,
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t her eof , ceniMAR odoner £Qf imeRA6I tomnanvlet WLhe) rc(algaigate% etpaan lheneedr dr for@n

i nhi bitor of one or nore Raf protein kinases, inc , and
c-Raf-1 (% bar wab%yf%ﬁ?ramf@%ﬂé P HEEE Wluﬁlaéé&)ﬂy B[“c?gé'eﬁ R‘%ﬁl& ‘%h
aspect theycoapouschepriopane- 1-sul fonic acid [3-(5-cyano-1 H pyrrol of 2, 3-
b] pyri di ne- 3-carbonyl ) - 2-f| uoro- phenyl ] -am de (P-0003), or a salt thereof,

formul at i ggst heneeh ,dsp@@meug@go@ndtp%ﬁr@qfwmqk%w@i(lsx%nmﬁrp 10[2,8h1p ?@cﬁmlt hter eof
mul atl on

is provided. In ¢ or.a s er.eof
t her eof coﬁ[bﬂ@é)f‘e‘“ﬂh%ﬁ’l" JJ‘? d’éﬂ“re E@‘?‘\%Mm%%w“f grop B?I%Wéf%l&gatfs an
|nh|b|ton1®&ﬂ@meamnUnwbemﬁ@ﬁnpmotepmxﬁmmaseSvnMﬂ@&wdnngmeRaﬁthWRaf and

c-Raf -1 ({,Ael.Holi Gk A0 I a]tcaegﬂ&u@aﬁw&n@&? oKloRRRERIris o ARRAdr of Fhedr kbt h
aspect the conpound - |

H- pyr r ol Sf2P8eBEyET: Hi“r‘i%‘“é?,’\ é‘aﬂg BM/ pryeRaj] g yding gpyguyytiigns of these kinases).
pyl]-2.5-difluoro-benze pesul fonam de (P-0004). or a salt thereof,
fornulatH@Mwlhbméwﬁhc@ﬂjmgamemmhemamélsdémkvadeéc@heﬂémmomﬁ3forn1thereof
is pr ovi qﬁg’ndlquB Qd?gothﬂ mﬂ%pﬂ’ghm& P'Up(g %rasgft th@reo-cfatlmtrnuiahgrrtﬁé?éof cErQJgQH' ation
e

t hereof, conjugate thereof derlvatlve t her eof , formthereof I's an
i nhi bi t or‘h‘?ﬁ’of GﬁéY‘“bVF s Ple ORI ISP Ot 18 PTRYViRGn Hsadaly ??tbP%lH'F‘ﬁbP K050 2 safg el ang
c-Raf -1 (fhiwlatich tﬁlageoala()h UpnIt ablieﬁnc&llaaﬁlvd th@Se okiomasesdf is ad HABBJr of shear wérxt h

aspect t gfégrgn;g%nds 3, 1 c I;Jg’m nga@ot d ciidf I (including any mutations of these kinases).

H pytt ol pyri 3-car
di fl uor o- Ehen ]-.3- quoro benzenesulfonanlde P- 000 a salt thereof,
fornulatl‘W7kHéﬁéBWdwﬁbﬁfﬁﬁﬁﬁﬁdﬁﬁéfEﬁ?m’HE@“@QPFJ&WFHQ?%6¥“m8?2forn1thereof

IS provi dethorolpfiergyB L t5ali Mio@mbehicaeiatiasnide D00S3), onofsalathsaiftfomheﬁcemﬁe;e_of oi niulation
t her euf G9 *g"élgq}&?u)lt Dc%( ﬁQ[ Ehcrgkﬁ n]r If(!rJHYh%ch[helgrg\Qjcd R Lcrfd%rembgmgn%qiﬂﬂb‘?‘, o)

i nhi bitor one or
salt thereof, 1ormulat10n thcrcof conjugate thereof, derivative thercof, or form thereof is an inhibitor of

one or more Raf protein kinases, including A-Raf, B-Raf, and c-Raf-1 (including any mutations of these

kinases).

[0008] In a sixth aspect the compound N-[3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-
difluoro-phenyl]-3-fluoro-benzenesulfonamide (P-0005), or a salt thercof, formulation thereof, conjugate
thereof, derivative thereof, or form thereof is provided. In certain embodiments P-0005, or a salt thereof,
formulation thereof, conjugate thereof, derivative thereof, or form thereof is an inhibitor of one or more

Raf protein kinases, including A-Raf, B-Raf, and ¢-Raf-1 {including any mutations of these kinases).

[0009] In a seventh aspect the compound pyrrolidine-1-sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-
bipyridine-3-carbonyl)-2,4-difluoro-phenyl]-amide (P-0006}, or a salt thereof, formulation thereof,

conjugate thereof, derivative thereof, or form thereof is provided. In certain embodiments P-0006, or a
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Raf protein kinases, including A-Raf, B-Raf, and c-Raf-1 (including any
mut ati ons of these kinases). (0009] In a seventh aspect the conpound
pyrrol i diwe-2o0f/®ussoni ¢ acid [ 3-(5-cyano-| H pyrrol o] 2, 3rChjuse@oaeses
3-carbonyl)-2, 4-di fiuoro-phcnyl] am de (P-0006), or a salt thereof,
formul ati on thereof, conjugate thereof derixatixe thereof, or formthereof
is provided In certain enbodi nents P-0006, or asalt thereof formulation

t hereof, conjugate thereof, derivative thereof, or formthereof is an

i nhi bitor of one or nore Raf protein kinases, including A-Raf, b-Raf, and
c-Raf-1 (including any nutations of these kinases) [0010) In an eighth
aspect the conpound N, N-di net hyl am no-sul fonic acid [3-(5-cyano-I| 11 pyi

tol of 2. 3-sh} t@ére(tt.tﬂinﬂﬁm% 16D OMY) e Bedordicil s thr@Jﬂ%ﬂiSle thaBdfeken (MBeQr) , or a

salt thereof ation thereof ] derivative thereof,
or form t"r‘i‘é?ré“b‘)f”{gu PISEBVTESY ’m{”%”%}é'rRtag:% n}yagr% Cdﬁ‘ dt?(?r(ulfl udﬁ’g(jl%r?ut%lomo TSt

t hereof , Mmesemul ati on thereof, conjugate thereof, derivative thereof, or
formthereof is an inhibitor of one or nore Raf protein kinases, including

A- Raf , B-[irab) mmﬂunga&x&q(&ﬂ@uwmnghaaywﬁmhamuan&wmf -tshese-1ki nases) [0011]
In refer enc 9 bgpngPrlu 3~ ua%)onyl) p—Pc]ﬁﬂ or(ap er(ljy%]tahmdugpgﬁmg or a s(gf?%bre Bgnqg.ho p- 0006,

and P-0007"° ﬂn garly i ndi cat e eC|f|cat|on of the
conpoundlhﬂ@fu@esms@h@@Wbﬁh@uUhU@éprum@ﬂéﬁhﬁvﬂﬁkﬁd"ﬁﬁ%Wﬁﬁb@@WmﬁalIy

aﬁcept abl I?OO%@-:O% St thf‘.QBt[rleflfimdlx?@§er@{r c?HQgHteQ}QFEBp B’d’r‘idan(v% ek ir AGm thereaf is an t

phar maceut i ca accept abl e fornul ati ons e erivatives
t her eof , ’TB@W%OPﬁé?éﬁ%Rﬁ&ﬁﬁabF%ﬁﬁh6§“¥ﬂ%%gﬁ%ga%%%% fLP%EﬁWﬁ?H aspect, the

inventionmmmomuﬂﬁﬁmhmmhods for treating a Raf proteln ki nase nedi at ed
di sease or condition in an ani mal subject, wherein the nmethod invol ves
admi ni st qod1Ng Q& H8e S YUBhRGHs fo@f b-oezi Meooanmeudk, POdo0&PY0OE) Endaro00Dr € Of

conpounds 0 P- 0003, . P-00 7. In
one enbodPEE C”>tHE”W@PH&H”WWVONW%@”E&&?% SF%PW%dmkﬂﬁsﬁﬁ”fwg“ﬁg‘mmg
ef f ect i vdinanbuntharoficcaiivy!honepoble swy) donfulagonpburdesmpu@tiudipg 0002, P- 0003,

P- 0004, PT]QQQ@UUL T»OaQLthab Qﬁam%dQQQY cénﬂ;gﬁ&mré@@-td&rgfmv\é\é ttu!?eo@ REMO theBT §ndOt her
theraples for the di sease or condition. | 0013] In a tenth aspect,

conposi t iPEIE LA e Yr ovi ded that include a therapeutically effective anount
of any one or nore of conpounds P-0001, P-0002, P-0003, P-0004, P-0005,
P- 0006, dmnm-@O@Wmandwanmﬁeaemm@neﬂphaﬂwédeumm@ahRyﬁa@@ebn@bmem@drrier
exci pi entd’lscé%@gr/cgr{dltgh blig thma sno) &p(vké?élﬁlth@%f?a)‘ 1%nt§adm¥nn§3rlﬁ:é)£gﬁlg§db§el:tc59 can
i ncl ude any one or nore of nPoun s P-0001, P-0002. P-0003.  P-0004,
P- 0005 effective amount of any one or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or
P-0007. In one embodiment, the method involves administering to the subject an effective amount of any
one or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 in combination

with one or more other therapies for the disease or condition.

[0013] In a tenth aspect, compositions are provided that include a therapeutically effective amount of
any one or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 and at least
one pharmaceutically acceptable carrier, excipient, and/or diluent. In certain embodiments, the
composition can inctude any one or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005,
P-0006, or P-0007 along with one or more compounds that are therapeutically effective for the same
disease indication. In related embodiments, the composition includes any one or more of compounds
P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 along with one or more compounds that are
therapeutically effective for the same disease indication, wherein the compounds have a synergistic effect
on the disease indication. In one cmbodiment, the composition includes any one or more of compounds

P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 effective in treating a cancer and one or
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P- 0006, or P-0007 along with one or nore conpounds that are therapeutically
effective for the same disease indication. In related enbodi nents the
conposi t iwo 20nciowsdes any one or nore of compounds P- OOOPCTRSG@02268i 0003,
P-0004. P-0005. P-0U06, or P-0007 along with one or nore conpounds that are
therapeutically effective for the sanme di sease indication, wherein the
conpounds have a synergistic effect on the disease indication. In one
enbodi ment, the conposition includes any one or nore of conpounds P-000L1.

P- 0002, P-0003, P-0004, P-0005, P-0006, or P-0007 effective in treating a
cancer and one ornore other conpounds that are effective in treating the
sane cancer, further wherein the conpounds are synergistically effective in
treating hhieosaBe&Roundb matslme@lmadbdmmhssam& bfcd &ﬁlﬁ)@{wﬂe&m&@ BEh&Mdsfafeom t he

group COI’]SI e? tlSIh[] 6 Efet 1\!(: m rmtm tge La] er ln %d e embo%mgegtrrahe cancer m se{ected ﬁ(Fr)n Il gcyt 1
astrocyt ol re cander, IRy CANCEr, UG Cahter s bVart an

cancer, pﬁ@@?aﬁem@ah@émwmﬁw@@m@dn@éﬁmmgaﬂWbﬁaddewﬂeanwemmagas@ﬁdkm@estina

st omal tNTBE Sanc@NheRidedran ik Lagd:, ;%me%gm ﬂeﬁ@ﬁ[’@r enmbedi-nBats, the cancer
is selected fron1the roup consistin mel anoma, gl ioma, col orectal

cancer, tHYFOIGEEHEB “mpﬁﬁﬁdéﬁﬁégW“gBVﬁrPﬁﬁthﬂE@Fw%%8§fﬁfﬁmégﬁ¥@r and
biliary tfracte ganpcersistilgnf soaenediadi, pentsy) cdhhe tgancencet, fingehegtoediad r om t he

group congj st F#agdt&mraet@dnﬂmmaql,Fzreﬁt c GRRGn ﬁhfaxxn%@ssgé\s?e%%romtﬁva“ an

cancer and biliary tract cancer I'n an el'eventh aspect

i nvent i orT PP OVIEES ORBEIHOES cPlgrcE cEAt OIAcHlF S @Fian ‘cj"f“%%iﬁ&l“?fyéfﬁ“ ABErat ed by
A-Ra f, B-Raf, e-R af-1 , B-Raf V600E nutant, or B-Raf V600E/ T529I nutant
by adniniQMérihgmtbwmh@usubhecﬂnampe@ﬁenmﬂmafaﬂmmn@adtawbwommmaition

i ncl udi ng, any.q 8y N&-Qf sl €A1, AP QKDL S B X Rar DeP0B001 Fr00Q3,  P- 0004,
P- 0005, P-0006, P-0007. 1 n various embodi ments, the invention provides

net hods f%@lﬂtswé%&tpHﬂgS%?Jeahdgéfé%téve@m%ﬁfduwmtwas uhngdnype ALRAS Of B- Raf
c-Raf -1, BmRahds\ra@0K pmotzaniopo30r-04RaH005G0@, T5L-9d07mitvandus byboaﬂmmm&teri ng

more of - omsait e hEEk M E BRSR R e B P BRIk P saE B L R B8 0007
in combi NEOYOMUHLLRBAEY GPE rdPEmyet By adsyritert @ ﬂtehetri%zmnégecﬁlmaﬁtorlléatq ng the

di sease. Llnmp(smmem@m%hmnhsmmt: thﬂnﬁb\(lﬁ‘dBtPL@m PLood, ﬂ@@osnr—bmmodos)rp dobgat i ng a
dm nisterin subj ect an

cancer B- Raf V600E nu oth
ot v b B R s SR B o e Ay S e 186 B e rpounds
P- 0001, PRmO@R:cnisPhODOBtionRPr@Ei84metRIQOOE:AtiR-2Q0008 medintedsyJDRA Vi Eorouvdai at | on

W th one .06 RES [§ Wl m}etﬁn @f‘ﬁ.Uw%ach%( of{aQ%ﬁ%Q'ﬁ &ﬁné&aﬁl@ aB3SonP MEndPY ofMOT €
chenot her apeuti c the cancer 1s selected from

AP SR Rk s RN el A A TR Al S it

pi | ocyti cnoastitOCyhi@aBer tB:@lp@E 8Ghal one anGet shehhiiPidic GARC BIspmd dibgditancer ,

ovarian GANGREris sQfeQéot f@oﬁn thgsg%%onsu!lrlg el gn%r}xg qlbma glioblastoma multiforme, pilocytic
astrocytoma, colorectal cancer, thyroid cancer, lung cancer, ovarian cancer, prostate cancer, liver cancer,
gallbladder cancer, gastrointestinal stromal tumors, and biliary tract cancer. In somc cmbodiments, the
cancer is selected from the group consisting of melanoma, glioma, colorectal cancer, thyroid cancer, lung
cancer, ovarian cancer, prostate cancer, and biliary tract cancer. In some embodiments, the cancer is
selected from the group consisting of melanoma, colorectal cancer, thyroid cancer, ovarian cancer and

biliary tract cancer.

{0015]  In a twelfth aspect, the invention provides a method of treating a cancer by administering to the
subject an effective amount of a composition including any one or more of compounds P-0001, P-0002,
P-0003, P-0004, P-0005, P-0006, or P-0007, in combination with one or more other therapies or medical
procedures effective in treating the cancer. Other therapies or medical procedures include suitable

anticancer therapy (e.g. drug therapy, vaccine therapy, genc therapy, photodynamic therapy) or medical
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gal | bl adder cancer, gastrointestinal stromal tunors, and biliary tract
cancer. |In sone enbodi nents, the cancer is selected fromthe group

consi sti ngoabiomehasonma, glioma, colorectal cancer, thyrecd/usamo®eesié ung
cancer, ovarian cancer, prostate cancer, and biliary tract cancer. In sone
enbodi nents, the cancer is selected fromthe group consisting of nel anong,
col orectal cancer, thyroid cancer, ovarian cancer and biliary tract cancer.
[0015] In a twelfth aspect, the invention provides a nethod of treating a
cancer by admi nistering to the subject an effective anmobunt of a conposition
i ncl udi ng any one or nore of conpounds P-0001, P-0002. P-0003, P-0004,

P- 0005, P-0006, or P-OOO? in conbination mﬁth one or nore other t herapi es

or nedlcal procedures effective in tr 1% cancer. therq ies or
rowdu c Y, SUTECry rfu A100 [rea mLBII hvper I.‘l‘l’]ld atmg Ofi¢_ marrow o crn Cel drans 1
medi cal procedur&s 1*ncl tde" sui I cancer erapy (e. 5 er apy,

vacci ne therfrsﬂpw@edqrecwsméﬁlawwt ﬁh@nwywaml@bhc h’éxcapgr)themmiewmcéladl prrogedur e

(eg. surggLNacicl @dh atd.on k@t dBRInRYREat tLanNt andedthRgic ANy OW or stem
cell transplant). In certain enbodi ments of the aspect the one or nore

suitabl e ﬁﬁPFB%ﬁééH“thé?db?é%mﬁPmﬁﬁdFHHP‘ﬁﬂ@@@ﬂ&?§§)P§m§¥F@éPﬁﬂ%ﬂF&m
t r eat ment mistobvhveauichemtrietapetty heladgenicchehgapychgnorihenapediiier drug),

radiati Ontﬁl'{‘cm% t U%gm g\?l’t’_lgdtm%lrg Qgc’tor gau[A Eyz\b%rS% %Iloez%gell’c% RE ?c:,[cpep(’m b@ atcgn%tg or a

particle erm a (e owave,
radlofreqU%ﬂ%y“ﬁ%ﬂﬁfﬂbﬁmeVﬁewﬁhéﬂt ﬂ@ﬁ?£(ﬁ”@MVAFPWQ@hé*ﬁ@ﬁﬁ@@@@ﬁpbIar
car ci nomaMyac GliaevirndARRnade00eME faabr am@tmma@a%t fherapyA6 Badhol eahlh@g@mel c

GVt CSF- Sel%gtg‘}a%m ﬂtc unig‘%@ﬁt R//C abrr] elre m\gr?'C\)\Czlm st’é anrans&wiamfmoé go%gee%tbw%ﬁe %CI nes)

gene t herap or, enove 'adencp
irus 5- tuwnwrh@éﬁ@@ﬁ@nfﬁ@@@ﬂwa%pmayﬂmphwwo@ymamh@ﬂ®h@aapvﬁp@fgkwww

ani nol evulsirfty @mAChhect STRIR% ahyroill cdnblh @l Wihker, (348 8fnYor, p%ta!e@n@am&rc%aand stem
cel | transrégrtatlon In sone enb odlnents the cancer is selected fromthe

group con&i ¥pidHGAsE SRR YPPY IOl BB SPO AR PROTRRITERY Byt i ¢
aStrocytOW&&YB@ﬂ@%eﬁﬁahc@am0$h$mh$¥m®hdm@a@09mcobMﬂ@uﬁﬁﬂOﬁﬁwd@Mﬁiﬂﬁm

cancer, QL%F Q’gaﬁdn C@&%IEFI’OS(L (ydg({er gnﬂirh%% trag%lrlcgl ﬂ’ldsglgg erﬁ[%@lg-x%};ts thg%gltcgr(?] ntesti nal

stronal tunDrs and bi'liary tract cancer. I'n sone I ments, the cancer
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of Corrpo%pgompounds P-0001, P-0002, P-0003, P-0004. P-0005, P-0006, or P-0007, the invention provides
methods for treating an A-Raf-mediated, B-Raf-mediated and/or ¢c-Raf-1-mediated disease or condition in
an animal subject (e.g. a mammal such as a human, other primates, sports animals, animals of commercial
interest such as cattle, farm animals such as horses, or pets such as dogs and cats), ¢.g., a disease or
condition characterized by abnormal A-Raf, B-Raf, and/or ¢c-Raf-1 activity (e.g. kinase activity). In some
embodiments, invention methods may involve administering to the subject suffering from or at risk of an
A-Raf-mediated, B-Rat-mediated and/or c-Raf-1-mediated disease or condition an effective amount of
any one or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007. In one
embodiment, the A-Raf-mediated, B-Raf-mediated, and/or ¢-Raf-1-mediated disease is selected from the
group consisting of neurologic diseases, including, but not limited to, multi-infarct dementia, head injury,
spinal cord injury, Alzheimer's disease (AD), Parkinson’s disease, seizures and cpilepsy; neoplastic

diseases including, but not limited to, melanoma, glioma, glioblastoma multiforme, pilocytic astrocytoma,
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cardio-faciocutaneous syndrome (CFC), and neural crest syndrome abnormalitics causing cardiovascular,
skeletal, intestinal, skin, hair and endocrine diseascs; and diseases associated with muscle regeneration or
degeneration, including, but not limited to, sarcopenia, muscular dystrophics (including, but not limited
to. Duchenne, Becker, Emery-Dreifuss, Limb-Girdle, Facioscapulohumeral, Myotonic, Oculopharyngeal,
Distal and Congenital Muscular Dystrophies), motor neuron diseases (including, but not limited 1o,
amyo(rophic lateral sclerosis, infantile progressive spinal muscular atrophy, intermediate spinal muscular
atrophy, juvenile spinal muscular atrophy, spinal bulbar muscular atrophy, and adult spinal muscular
atrophy), inflammatory myopathies (including, but not limited to, dermatomyositis, polymyositis, and
mnclusion hody myositis), diseases of the neuromuscular junction (including, but not limited to,
myasthenia gravis, Lambert-Eaton syndrome, and congenital myasthenic syndrome), myopathies due to
endocrine abnormalities (including, but not limited to, hyperthyroid myopathy and hypothyroid
myopathy) diseases of peripheral nerve (including, but not limited to, Charcot-Marie-Tooth disease,
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at rophy, dygisnaicobiillobarsclmirddahalre satup ophyting affrakl@oud, tliepi wakecwiisel d@yroid

at rophy) , cahcaf iumtepr)%..mma@lt 85 GhaE LdiNGs w2l WhncBOt, dnb Bhtlofithed: On
derngtg%yggltls S|t|sﬂband |Bclusﬂo%”ﬁodycnyosptls) dféeéges of the

neuronuséUTﬁ?”‘HW&WP&ﬁd%?%éWE&FﬁﬁmpBﬁ?“ﬁ%ﬁ“?@ﬁ?@%ﬂ“@%ﬂ”ﬁ?%@fm@%ﬁ%Pﬁ?aV|s
Lanber t - Batroncayndrioiteryand cooageni tal nyastheni c syndrone), nyopathies due
to endocrine abnormalities (including, but not limted to, hyperthyroid

myopat hy |@ne| h}»f@@mm%@t wp&@t)mar% Q%&ﬁ&)g&ﬁ Q0 PIbRNEHG:, LETY &-dobsic! udi ng,
but not l]J (m()g or P 5(907 Ladl)e ugegtm I{Yeapfl elngr-ano?i%% a meclllcsar%gﬂ% ?or the treatment of an A-Raf-

mediated, B-Raf-mediated or c-Raf-1-mediated disease or condition selected from the group consisting of
neurologic diseases, including, but not limited to, multi-infarct dementia, head injury, spinal cord mjury,
Alzheimer's disease (AD), Parkinson’s disease, seizures and epilepsy; neoplastic diseases including, but
not limited to, melanoma, glioma, glioblastoma multiforme, pilocytic astrocytoma, sarcoma, carcinoma
(e.g. gastromtestinal, liver, biliary tract (e.g. bile duct, cholangiocarcinoma), colorectal, lung, gallbladder,
breast. pancreatic, thyroid, renal, ovarian, adrenocortical, prostate), lymphoma (e.g. histiocytic
lymphoma) neurofibromatosis, gastrointestinal stromal tumors, acute myeloid leukemia, myelodysplastic
syndrome, leukenua, tumor angiogenesis, neuroendocrine tumors such as medullary thyroid cancer,
carcinoid, small cell lung cancer, Kaposi’s sarcoma, and pheochromocytoma; pain of neuropathic or
inflammatory origin, including, but not limited to, acute pain, chronic pain, cancer-related pain, and

migraine; cardiovascular diseases including, but not limited to, heart failure, ischemic stroke, cardiac



Dej erine-Sottas disease, and Friedreich ' s ataxia), other nyopathies
(including, but not limted to, nyotonia congenita, paranyotonia congenita,
central owoeodimemse, nenaline nyopathy, nyotubul ar nmyopethiso@ndssper i odi ¢
paral ysis), and netabolic diseases of nuscle (including, but not limted
to, phosphoryl ase defi ciency acid maltase deficiency, phosphofructokinase
defici ency, debrancher enzyne deficiency mtochondrial nyopathy, carnitine
deficiency, carnitine palmatyl transferase deficiency, phosph uglycerate
ki nase deficiency, phosphoglycerate nutase deficiency, |actate

dehydr ogenase defici ency, and nyoadenyl at e deam nase deficiency). In one
enbodi ment, the disease or condition is selected fromthe group consisting

of nelanona glioma, g i obl ast oma mul t.i f , E éo§¥ % astrgcgﬁ
sar coma IV9%Vq@éHB%W” P ey ey 6?“%%%8@1V88P8 getar T ane e ¢ 1 @“%hncer
galIbIaddemncmncmmmomm@a&tmdanmeﬁwm@an@neahnmmUansﬁmm&thyn@mdvmam@er renal

cancer, c}{tﬂ)l;r}n%c GANGEhnd C%Et%&o&qgogrlhﬁm erﬁiglggle(fsrs spcrrgr%t A &1.FRNGBEs. ﬁgpot?ct ocytic
Iynphona neurof i bromat osi s, gastrointestinal stromal tunmors, acute nyeloid

| eukemi a, Vs GBPERESETES, é‘g}ﬁtﬂlfnélﬁ’é boyd dreif (42Dt drdrodafiPoglhdss s, medul | ary
thyroid Cﬁﬂ@ﬁ@ﬁmCﬁﬁﬁMﬂﬁhdp@&ﬂ&hhaﬁBﬁEabM@@ﬁ@ﬁﬂﬁﬁMtM&ﬁ@&mdﬁmﬁaheﬂﬁﬂm and

pheochr Om)CJYlate(Emlth HIQ ima?usnborrmr)e(fngpn dlSCﬂ‘sCS rmluar?ga%q not 1B"J|n9cp[gld§alb8n I's selected

fromthe group consi & astoma nul tifor me,
pi | ocyt i crealserdie sl WFW%@‘F akp @aﬁ@e&is sl?fhwle)'iedhrtélam@étﬁtc hypgintgsisancer ,

ovari an canegfis mpf (Qs%ssat@mﬁ,amgfom oY Blpp& aREANdiscanlchliagdgatic raladag Bikaase,
gastrolntestin ct canc
ermbodi manr{cphrgfrﬁahttml %rgscéml&?brOS] na1Ft€ op?_ldlforclers ym{mgab not ?Hm[t %éo 6?361 mge(c)thogi sting

of nelanommegHwomaun@@h@ﬂ@@ﬂﬁhm@@h@éﬁpMUMywdwuwganaewﬁk%ﬂh@V@@mq@m,ovarlan

cancer, H%Q&hﬁkﬁm&ﬁﬂﬁghmnéﬂﬂth%héfMc%%é@%MG&H@%%um%ﬂy%Qﬁu@@@ﬂ%'H@nt t he
dlsease or condition is selected fromthe group consi sting of nel anony,

coIorectafmﬁéﬁEéW”“¥HVF8Pﬂ“%aﬁ€%ﬁ)gﬁW%ﬁF&ﬁ*ﬁﬁﬁééP@ﬁﬁdmﬂwFféWV“TW&E? cancer.
[ 0019] | noaNobhdhtsegidtohiedspelttsyndamye, ((R@cddheddbl @l OhdroaapPdiPdRDRvOaGle, P- 0002,

P- 0003, ParQlQ)Oi]guowtalﬁgxg%}ndﬁ)mq(?&Q’) an 2 ncﬁfa%c?%g‘?ﬁcggn bd%nog{%g leJF\%Q*sE EECHI \dec fdﬁt' on Of

a medi canen eat nent ( ate
c-R af - 1 skvieieli iniewer] dkisduis andgpdogranidiseieomnd dbearcs asepcfates iith ﬁé%’grf@msmém| sting
of neur ol REINGaEhSRARBS, bui e hidied ngsdrdapamdn&tbcd dr mstr@ﬂnet Oncludia thurdonfrafeg t

derenti a, r}?ua]gcallat,nﬂ% Lc¥ }me é, Igrelfusg 9 nq ij; f(}éfosu_dpu%ohumgg M¥oto%cs(§cu§oghagmg2dl

Par ki nson®
|nclud|nghﬂﬂum“nmmmhﬂﬁﬁW@dlDDWWWEMam@Wmeg1¢@wnSthﬁo&bagwdﬁﬁﬂhultlforne

pi locyti Can@@tthQi@ Mltcgimlero%@rlﬁmmr(%?é&\le @Qﬁmm(lsgulg atrG e tlﬁtglngctleﬁ(,sstplngla‘lllusculalr ver,
biliary tract duct, chol apgi ocarcj noma), col orecﬁ

al ng,
gal | bl add“érf’p’YHP‘é&‘g‘t"p'“"ﬁ&ﬁﬂ”éhat”f’@‘y SP’HS‘N’E)]M 1nuf~éﬁa<1“°pf8vaaﬁ FAH SR ’é‘FFB‘Eﬁrtl cal,

pr ost at e)arophynkionmatgre mgopathicstincudiyit. ibat not limited to, dermatomyositis, polymyositis, and
inclusion body myositis), diseases of the neuromuscular junction (including, but not limited to,
myasthenia gravis, Lambert-Faton syndrome, and congenital myasthenic syndrome), myopathies due to
endocrine abnormalities (including, but not limited to, hyperthyroid myopathy and hypothyroid
myopathy} discases of peripheral nerve (including, but not limited to, Charcot-Marie-Tooth disease,
Dejerine-Sottas disease, and Friedreich’s ataxia), other myopathies (including, but not limited to,
myotonia congenita, paramyotonia congenita, central core discase, nemaline myopathy, myotubular
myopathy, and periodic paralysis), and metabolic diseases of muscle (including, but not limited to,
phosphoryiase deficiency, acid maltase deficiency, phosphofructokinase deficiency, debrancher enzyme
deficiency, mitochondrial myopathy, carnitine deficiency, carnitine palmatyl transferase deficiency,
phosphoglycerate kinase deficiency, phosphoglycerate mutase deficiency, lactate dehydrogenase
deficiency, and myoadenylate deaminase deficiency). In one embodiment, the disease or condition is

selected from the group consisting of melanoma, glioma, glioblastoma multiforme, pilocytic astrocytoma,
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| ynphona) neurofi bromatosis, gastrointestinal stromal tunors, acute nyel oid
| eukem a, nyel odyspl astic svndrone, | eukem a, tunor angi ogenesis.

neur oendowoi2oey/twer s such as nmedul | ary thyroid cancer, pcaruseaoiogssisnal |
cell lung cancer, Kaposi's sarconma, and pheochronocytonma; pain of

neuropat hic or inflamuatory origin, including, but not limted to, acute
pain, chronic pain, cancer-related pain, and m graine; cardiovascul ar

di seases including, but not limted to, heart failure, ischem c stroke,
cardi achypertrophy, thronbosis (e.g. thronbotic m croangi opat hy syndrones),
at heroscl erosis, and reperfusion injury; inflammation and or proliferation
including, but not limted to, psoriasis, eczema arthritis and aut oi nmune
e e A A Mt
di sease (chiBB) paniremrunode fllivesidqapopr. chﬂéefalsfégmriﬂﬁml‘tﬂﬂiPfﬂj‘a‘elﬁﬁfefdbit“o‘fyf“rn ted to.
organ tr qﬂ%!}lﬂpkuﬁt%%%%ﬂogﬁ Ezgfrﬁﬁltsn?{*@ b8! hasT, acﬁ'lleSﬁ@@ﬂ leudifla, K8 PBSApIBLSar coma
associated ith HV; rena | rosta tic |sle§ es 11'CQF1|ur§‘dc'annc9r but nut
ot eq poabt e R GRHy e DU ORI e S Ty g

nephr osclkep@si sycogl, @mramcdchmeqmmmhl Is onqpmpsdimtre tllriryipeasmrasrldamn pefrl‘yv‘é??@?mc l'iver

di sease, A5bSa. oM PR malrh e PhSEASBiro BN lcbigtYal CYST i C
ki dney dl‘%‘gg%ég"’*‘?fé‘g‘ roglﬁo thi° IS| sd grllz;l)nd éri;lstl C fleg)?om S; mc??ﬁ (gl iC adl sorders,

i ncl udi ngdm?fu‘ﬂ‘“ﬁ’étﬁf“’l%‘rﬁ“tééd”‘from%é@‘f‘ prosfaifrcaret BT CPIsE %r “But not
limted ta@slr’@ﬁlektﬁﬁll@ﬂ@i(ﬁﬁm@ﬁﬂ Al bijiarHeatahdet. Sinandenibndinerenzalisvise usesljtof sver, H V
and sepsi s monary di sease I 0 iC

obst r uct i \L/l%clcgglio%lhe grr(le aonswun& 5P é&fa%é?gf J}% ca(‘)goﬂt;cteaprgggtlh??gﬁdg%cgr, lungtpr{allgglg

syndr ome oftRDS)eer, gﬂen@ﬁtﬂlcew@é\?éblbﬁmﬁt @heedi's e s@godingie F“Gd‘ﬁ‘ﬁ‘@e or ety | i nited
t 0, NoONaRS4SHRIQIRY GOSHE I QeisyRE o (fhaci el aneaskebedaader syndr ome) ,
LEOPARD syndr one, cardio-faciocutaneous syndrone (CFC). and neural crest
syndr one YBHIPHEM T es causi ng cardi ovascul ar, skel etal, | nt estl nal , skin,
hair and endocri ne di seases; and di seases associated w t

r egener atlfBAl ohnydegemeret FowowidnROIH Brif02 003 Fr00p4, ﬁr“ﬂ’%sdpt"%% a\)roé)%enl a,
muscul ar ad}fr%tlﬂéa@lt}kﬁSde&blﬂﬁltélﬂklfh@l,c nhillbttor?l edtivilyl i Ra Bldnak @, indDdthlb @ss igb)e Bedker |

gcmalr gpti.rarer’;/‘ﬂiéeééwlltf1“1é“g?%mﬁ:ﬁﬁ 1t1E:or% ““e”ﬁi’fe i el\/ﬂ(g‘peﬂrlﬁa“bfsof%o nﬁ%&?r “CEBT ST neur on
di seases ot mohardienghl ebmpermtmdhldm ?@@Ct@hdlawwbm?témmr’@“ttba&tf‘éfea%o“@@we‘ﬁ%@l S
infantil e . progresshyg. sRi nal nmuscul ar atrophy, internediate spinal nuscul ar
atrophy, juvenile spinal nuscular atrophy, spinal bulbar nmuscular atrophy,
and adul t n cul ar tro nfl a ) i Lhel.udi ng, but
ot i mi (8T oR B R sRys ST R TR Lok e TYRRL DL B DA

nyosi ti s)apd tirs daslesis.of the neur orruscul ar junction (including, but not
limted to, nyasthenia gravis, Lanbert-Raton syndrone, and congenital

nyast heni ¢ syndrone), nyopathies due to
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0022]  As used herein the following definitions apply unless clearly indicated otherwise:

[0023]  All atoms within any of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or
P-0007described herein are intended to include any isotope thereof, unless clearly indicated to the
contrary. lt is understood that for any given atom, the isotopes may be present essentially in ratios
according to their natural occurrence, or one or more particular atoms may be enhanced with respect to
one or more isotopes using synthetic methods known to one skilled in the art. Thus, hydrogen includes
for example T “H. *H; carbon includes for example ''C, "C, "C, "*C; oxygen includes for example O,

"0, ""O; nitrogen includes for example YN, "N, *N; sulfur includes for example 2g g Mg, Bg, S,
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endocrine abnormalities (including, but not limted to, hyperthyroid
myopat hy and hypot hyroi d nyopat hy) di seases of peripheral nerve (i ncluding,
but not I|woi2osdot®s Charcot-Mari e-Toot h di sease, Dej epnecsaist@s/odéssease,
and Friedreich's ataxia), other nyopathies (including, but not limted to,
nyot oni a congenita paranyotoni a congenita central core di sease, nenaline
myopat hy, nyotubul ar nyopat hy, and periodic paralysis), and netabolic

di seases of nuscle (including, but not limted to, phosphor} |ase
deficiency, acid maltasc deficiency, phosphofructoknase deficiency,
debrancher enzyne deficiency, mtochondrial nyopathy, carnitine deficiency,
carnitine pal matyl transferase deficiency, phosphoglycerate kinase

defi ci ency, “phRsphRALXESLakeIML 'S e el GicRNGYor ckAGiale ‘dehydriogenase
def|C|ency, and nyoadenyl at e deani nase deficiency). In one embodi ment, the
di sease o' Eonfition is selected fromthe group consisting of nelanona
glioma, glioblastoma nultiforne, pilocytic astrocytomm, sarcoma |iver
cancer, HPWMhr&s@w@vwﬂ@@m@@%“@@rdwéc@é1W@aﬁwamHMUﬂéa%%ﬁe@ﬁmrﬁ@éﬁ@f cancer,
adr enocordbmgalra[@asﬁ@ﬁmp@@ caaeaklopm&aaq@emndtsmérd@mbe@ ARG LI an aﬁ@ad cffe@neer,
ovarian cancer, Brostate cancer, histiocytic lX neur of |brona%05|s

gast r oi nt®EETAGICE T SRET PSR A SR H ST biff ﬁeéh“t?gﬁ{‘%i’ LBt <Y dsi a
syndrone10b@hk@h@an&uhﬂﬂmaﬂgm@geme&ws medul l ary thyroid cancer, carcinoid,
small cell lung cancer, Kaposi's sarcoma, and pheochronocytoma. I n one

enbodi nmenpozs hss WiaLrRBENOkmCeALb iR Rindse B8l RGtdRhsE 5L rgfr:@m &RAsbst i ng
tl CcC a

of mel anoma.glioma, glioblastoma i for
coIorectafmmgﬁEﬁgﬁmf%§wgwﬁﬁégﬁggf Fﬂﬁ&mﬁllggﬂmmre ?d%Fﬁg E% eoq?Qstate
cancer, hmm@mg@aﬂéeﬂﬁfga&%bhaﬁdbRﬁmammé«mmgmsﬁn@hm@eskmnabl@WmmnmmltunDrs

and b'|'ﬂ&%m?%ﬁ&&ﬂ%%@&ﬁ%maﬁQmQQQm@&Q?ﬂh&%ﬂkﬁmh@&mﬂh%&ﬁ§@nQ&mﬁ@ﬂﬂm%'0” is
selected fromthe group consistin mel anoma Engfloma col orectal cancer,

thyroid cd¥neatonof @‘“E:‘a['f’f&ére‘of’ﬁ\‘?‘ér‘i“‘é[ﬁ BARERPPOpE tdbeatisgase grewition oy Ral 1 ar y
tract Canmﬂhmdh&m@%@aﬁﬂb@dhﬂﬁﬁﬂ&m%hemdbﬁﬂasﬁx@hm@@ﬁdmﬁﬂﬂﬁnp@w@@hected from

the group,gf Qﬁlc Bk LTndEh AORIR: WI%‘?&P&%&E&(@ gfnﬂ‘c&r%rone IVl n%o%ﬁ‘d?ﬁer ’

ovarian can and biTiary tract cancer one or
corrpoundsd“PU@Qﬂrcm Proge thmpggo ercibQhoubicps gFom; frqu@@Uek oigkc dBepOO7, as
provi ded benehn, denonstrate desirable inhibitory activity on Raf klnases,
including desirable activity profiles within the Raf kinases wth

sel ecti viihitel S\ ALINE L OLNET K DAR6S:, COTRONDGS, LUL LDEECSIPRSEALE, One or

nor e deS|rabe pro pert ies, Includ 1 ng arnmacoki netic ropertles
reater sof tibpicir spndiiega epichsyppiol ?Wﬁabfr“ﬁ“ﬁﬁ’f alaﬁdlafm@ew kigwse (abo i e%‘ddi tional
g
aspect s anplaf&mb@djl AEODSinWididg dbﬁmamamaa&offaffamtﬁemeveio@lnkr@%ﬂg Iebai | ed
Descri ptig vmploms of the disease or condition, and/or in which modulation of A-Raf alters the development,
course, and/or symptoms of the disease or condition. The A-Raf mediated disease or condition includes a
disease or condition for which A-Raf inhibition provides a therapeutic benefit, e.g. wherein treatment
with a compound that inhibits A-Raf, including one or more compound(s) described herein, provides a

therapeutic benefit to the subject suftering from or at risk ot the disease or condition,

[0027]  As used herein, the term “B-Raf protein kinase mediated disease or condition,” and the like refer
to a discase or condition in which the biological function of a B-Raf protcin kinase (also referred to as B-
Raf kinase, or B-Raf), including any mutations thereof, affects the development, course, and/or symptoms
of the disease or condition. and/or in which modulation of B-Raf alters the development, course, and/or
symptoms of the diseasc or condition. The B-Raf mediated diseasc or condition includes a disease or

condition for which B-Raf inhibition provides a therapeutic benefit, e.g. wherein treatment with a

[,
e



and fromthe clainms. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
(0022J As used herein the following definitions apply unless clearly

i ndi cat edwotzhawmisie: 10023) Al atonms within any of conmpowrmdsolPoBdd,

P- 0002, P-0003, P-0004, P-0005, P-0006, or P-0007described herein are
intended to include any isotope thereof, unless clearly indicated to the
contrary. It is understood that for anv given atomthe isotopes nay be
present essentially in ratios according to their natural occurrence, or one
or nore particular atons nay be enhanced with respect to one or nore

i sot opes using synthetic nethods known to one skilled in the art. Thus,

hydr ogen i ncl udes for exanple 1H 2H U, carbon includes for exanple 1 1C
12C, p Cwor'npog'nd t@ﬁ%ﬁ%ﬂs liSJRGtI Md@cﬁngfdﬂé Mﬁé@hﬁouﬁ@@deé‘ml@d 113;8Qprd’\)id'é§z£)gen i ncl udes
for exanp 1 E : % q# e i ncl yd “fq{ ex ng 128 33S, 34S, 35S,
368 S >|[l€§,pel.¥[lt2 %1?6[[(? il.l ]8%§U Ting éo)l(naora llS 0 lﬁias on Chl oro | nCl Udes for
exanple ' 5d, 6d, 3 C1, 8, 3Tl; and |he Ilke [0024 Ls used herein | he
ternms 't rMEBl  Aviseddareinnly torm “B-Raf NEROEpytant pretpiie g mediatedgienss grieenditiebns r ef er
to the admimi ﬁllcrr@“&rh@cndlﬁfise RBRdodiii@lin wRelQhs bi@blyca DR 16 of e VEMEPAtnd( S) as

gﬁ;fr IO:’):? éol‘tlcg%lg;mgci_ (Ia |§|§()) perr dntg a nl%%dsf \{Si &t l!u\éil(‘?cs Eérgis gafg/?’ég hff c{s llh%\(/iclevae'fopmenp course,

|ndlcatlondmamdﬁGMCﬁ@ep%@kUmgmﬂMelQWﬂvmw@Mhaﬁmt @H@Hb?éé%O%@Wﬁngreated

[0025] Ls-Uapdehebgicn dndtmmh%mf }Baﬁbcm QleBianioki n@@a{mmo@t&aam gease or
condition" refers to di sease_or condj i cal

funct i on %forgUiegfe! ‘tﬁ’f%‘t%ﬁ“ﬁe Ry SalEn (g magh %sézf“%\/(?ogﬁ nﬂ“(?‘“ﬁ%pr?%é‘?es %ﬁré 8" or Raf),
i ncl udi nge@iy cofwhireiRatatpendtveh Ncdkipnas et iBRaB-Raf dbelbninkidiasec ommoo Raf - 1

protein K ﬂ{t?o%gd g‘&%ﬁonéf 1% %Jokq‘aé% atﬂh?albglgé bcn@fftf[oqgé s%b E@%f@%‘é‘%ﬂo&%ﬁﬁ%k ofCEQUI’ Se,

and/ or sy he ‘di sease or cond 1tion, whi ch nodul ati on of
Raf al t erseshe csiel opnent, coui se, and/ or synptons of the di sease or
condition. The Raf nedi ated di sease or condition includes a di sease or
condi t i ono2er AhisgiherRaf thameduiBakal §ROOPIIGY! desnirdidirefispentdiagd denefart , e. g.

wher ei n tbrn%%nmtd [wlﬁkb,mfo ol UL L)) in “th%w@lor&glcg%m% of®Rer conmpound(s)
descri bed herein, provides a therapeutic benefit he subkect suffering

from or afooy ERIGRHEOED Kiwzss & S6Fef‘°(fi’iﬁﬁ’|at P&ﬁfvﬁoﬁ}é%ﬂm lﬂ%as?ﬁre% Herein, the
term"A- R&bmpTﬂDBthkﬂma&EUﬁﬁdla&eﬂxﬂ&&eaSﬁmﬁmﬁﬂﬁﬂdm&kﬁﬁm&naﬂdmmhe i ke

refer to E}lucg 1110 uef %1%n gfrB ﬁ[ﬁ ng(gleﬁg% aﬂ%Mé ger\]'e &i?n%ﬁg%og 69 %d?o@ yn%lwaqig{:\;ﬂ?g s%flsean

A- Raf pro%eln I nase rre i'nase,
i ncl udi ngr emyitiprutlae Bﬂiﬂfswtoﬁlérf rYeli meda*ﬁerdééfdse ¢ hendgeryigt! Efbnfewedwewv@ém feind/ or

which B-Raf V600L/T5291 inhibition provides a therapeutic benetit, e.g. wherein treatment with a
compound that inhibits B-Raf V600E/T5291, including one or more compound(s) described herein,

provides a therapeutic benefit to the subject suffering from or at risk of the disease or condition.

{0030} As used herein, the term “c-Raf-1 protein kinase mediated disease or condition,” and the like
refer to a disease or condition in which the biological function of a c-Raf-1 protein kinase (also referred to
as c-Raf-1 kinase, or ¢-Raf-1), including any mutations thereof, affects the development, course, and/or
symptoms of the disease or condition, and/or in which modulation of ¢-Raf-1 alters the development,
course, and/or symptoms of the disease or condition. The c-Raf-1 mediated disease or condition includes
a disease or condition for which ¢-Raf-1 inhibition provides a therapeutic benefit, e.g. wherein treatment
with a compound that inhibits ¢-Raf-1, including one or more compound(s) described hercein, provides a

therapeutic benefit to the subject suffering from or at risk of the disease or condition.

[0031]  As used herein, the term “Raf inhibitor™ refers to a compound that inhibits at 1cast onc of A-Raf,

B-Raf, ¢c-Raf-1, or any mutations thereof, i.c. a compound having an ICs; of less than 500 nM, less than
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synptons of the disease or condition, and/or in which nodul ati on of A-Raf
alters the devel opnent, course, and or synptons of the di sease or

condi ti oowothe/w4daf medi at ed di sease or condition incl edeasaoidiosesase or
condition for which L-Raf inhibition provides a therapeutic benefit, e.g.
wherein treatnent with a conpound that inhibits A-Raf, including one or
nore conpound(s) described herein, provides a therapeutic benefit to the
subj ect suffering fromor at risk of the disease or condition. [0027] Ls
used herein the term"B-Raf protein kinase nedi ated di sease or condition,"”
and the like refer to a disease or condition in which the biological
function of a B-Raf protein kinase (also referred to as BRaf ki nase, or

B- Raf ), l1@@11Mdesn%d@wnm%@ﬁqam%m hergafio nafifeahss me:)r Qeswﬁammmee@t cour se,
and/ or sy n@tons i sease or condition, SU§Cd/o dul ati on of

AR (A S TR e h ko R P et R et A Y
condi t i omecefdagly BelRaife wigdtated otieseasekianescigndhch comaren 6l ancks patedi ksegse or

condi ti onyfer ch%h‘)eﬁ\rB?cfdm&Gbphu lnﬁe%fﬁﬁa%e SNRLARBULLC penetht . € g .
wherein treatment with aconmpound i nhi b B- Raf , |nclud|ng one or nore

conpound(%?‘Hb§éﬁﬂﬁe@“ﬁé}@“Hﬂopﬁﬁv?%é§’ﬁo9H@?ﬁﬁ%ﬁﬂFémﬂﬁﬂ%¥F?Sﬁﬁ“Fhe subj ect

Sufferlngcmﬁ@ﬁkﬂkrﬁBKMLﬁ&eﬂﬁc&m&lﬂlﬁﬁﬁﬁﬁﬂ@fCmonﬁhhhﬁnmmﬂﬂﬁ2$hMAK used

her ei n, q& Q{Raf V600E nut ant protein kinase nedi ated di sease or

condltlon %e like refer to a disease or condition in which the

blologlcal functlon of B-Raf VB600E_nutant protein kinase (also referred to

as B- Raf UBBDE Kissidgein: %Ywﬁ“ﬁﬁﬁ”ﬂ%ﬁﬁﬁ?”&??@é?§m¥%@“Hé@@ﬁ@ﬁﬁ@ﬁﬁm“%ourse

and' or synmﬁomﬁn@mquQfdmﬁﬁa&ﬁn@nyﬁﬂnﬂpmmmnjmamdhmmemﬁamhm@hnﬁudwlatlon of

B- Raf V600E alte e di sease

o condi t1161e e HREr Y GBORTTEA A e S B PR bl

di sease OWCb@ﬁdﬂw1%Wﬂﬁ@ﬁCmﬂﬂ%h“BéﬁﬁﬁmWB@@EﬁmﬂﬁmhPFWBﬁﬁpT%VPd@@“amwbe

t her apeUtsh&laneamef:riystta lir; smi-AMAR L & sﬁﬂsﬁﬁfaﬂ@ﬂtorﬂlﬂjﬁsh TR sep@ag vkhat i nhibits

B- Raf V609 nore co ?3% s% desgrlbed herein, provides a
1 ng

I
t her apeut i @‘“B%Hgfhlrj‘fh‘f % upq Hén tPeu%epérélltlo osmon avm%tmprove

risk of the disease
or condi trhomadcQG29} Opﬁmcsuéerctxmmihnsohd fven trey mdsﬂ-lmkrmmwomﬁﬂ% apigasant

protein KhDB%%mEEQ&ﬂ$%Qqﬂﬁ§€ﬁ§§oﬂ&m&%nd't'0“ and the like refer to a
di sease or condition in which the blologlcal function of B-Raf V600ET529I

mut ant prgéﬁkn k|n se. ( ferr to Rq 600E/T5%9L ki nas or
£ 1 it hh ¢

B- Raf V6d ( 55@1@3(1 mrqun ?% Eriy ﬁue st rm\zll %)bstal mtt‘ ‘ma er1a crn 1aces r1a 1c ats 6rea T of the
di sease omm@bwdﬂfﬁ@wwlamdﬁ@kLWﬁHWM|@hﬂﬁb@ﬂhﬁ@ﬂ@hmémehﬁﬁ%ﬁﬁ@O@Eﬂmm5291
al ters thgodevehgpment, course, and/or synptons of the disease or
condi tion. The B-I'laf V600E /T5291 mnedi ated di sease or condition includes a
di sease q503§lon sl utséd%erem, l[le term “‘substantially amorphous” material embraces material which has no

more than about 10% crystallinity; and “amorphous” material embraces material which has no more than

aboul 2% crystallinity.

[0035]  As used herein, the term “semi-crystalline” material embraces material which is greater than
10% crystallinity, but no greater than 90% crystallinity; preferably "semi-crystalline” material embraces
malterial which is greater than 20% crystallinity, but no greater than 80% crystallinity. In one aspect of
the present invention, a mixture of solid forms of a compound may be prepared, for example, a mixture of
amorphous and crystalline solid forms, e.g. to provide a “semi-crystalline” solid form. Such a “semi-
crystalhine” solid torm may be prepared by methods known in the art, for example by mixing an
amorphous solid form with a crystalline solid form in the desired ratio. In some instances, a compound
mixed with acid or hase forms an amorphous complex; a semi-crystalline solid can be prepared

employing an amount of compound component in excess of the stoichiometry of the compound and acid
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whi ch D-Raf V600 T5291 inhibition provides a therapeutic benefit, e.qg.
wherein treatnment with a conpound that inhibits B-Raf V600E- T529l,

i ncl udi ngwonelwm4geer e conpound(s) descri bed herein, proecias2@obbasi@peutic
benefit to the subject suffering fromor at risk of the disease or
condition. [0030|] As used herein, the term"c-Raf-1 protein kinase nedi ated
di sease or condition," and the like refer to a disease or condition in

whi ch the biological function of a c-Raf-1 protein kinase (also referred to
as c-Raf-1 kinase, or c-Raf-1). including any nutations thereof, affects

t he devel opnent, course, and/or synptons of the di sease or ondition and/or
in which nodul ation of e-Raf-1 alters the devel opnent, course, and or

synpt ons Pf.st iaehc%gi%%@g&{p € ARELY FQinglih aamEsatmﬂe REHhATs e@lmdéxsmﬁe or
condi ti on incl udes ase or condition ntOplbltlon

provi des é“?ﬁ%@hﬁ%ﬂ??%“bgﬁgy‘Pmcéwﬁ“mWH?P%T “V?h%FR%“E 0 sy conpound t hat
|nh|bltsa@mﬁmhi&apnnmmkudumgoohsnmpcmnnan@wmpUumweﬂémdésmﬁw@edfhere|n

provides a ther @z%w[&u @%ﬂﬁi wm mdmﬁc SR8 Gl SUSi T 8airGhs fFoPMRaRpIc Alheki Sk Of
t he di sease or condition. f used herein the term"Raf 1nhjbitor"

refers t o mEEHYO GHP!F AL %H‘ismnﬁgma&omrdéaml bigichymeisy. Regparing sabemploRaf - 1, or
any mut atwions: 1tnlﬁeer1a€bqucdm1ﬁundao earpeundiihavi ng sail (drie®050f arhegsustchapiex500 nM

| ess t hanlg)%“n stdll 1InE Hm}jlumfg é cha Mlxturc (%%01}:(1 %@15 %9) &Menclﬁgl%sd 55“@@13%‘(%& I ess

than 5 nM" or’iess as determ ne neral [y aeeepted Raf
ki nase acﬁvvaqVVm@@%wﬂmSm@ﬂ“@b%ﬁ@ﬂﬁﬁémﬁm@mﬁpﬁﬂéwdﬁﬂvm“ﬁﬁﬂPﬁ%ﬁwﬁé@§ssar|Iy
sel ecti VethKeerEl@lﬁﬂQth&n@mOi ﬂ'l:%fnorﬁ)ﬁ&'lt &mpkﬂ)dﬂﬁﬁﬁﬁl be Inof.red WihesoaCoBapaned o

anot her protein kinase, t ki nase d b he 1 C for
t he Raf k‘fvﬁ‘éiéc OBPLTY “O&IF ‘C%gﬁaye "a"m@gy lke“ﬁ%aomlét maégro“ eg‘)éh B s% >60,
al so - >7Cxteades exp>s8Q 1o &t govexd@pouad- so >100. Preferably, t he conpounds are
selective relative to other protein kinases including, but not limted to,

CSK, | nsybdzg r&Q@@th@rrclnkthﬂal&eﬁorﬂMRKrefMRnﬂ)ﬁnaWGFRpfﬁﬂﬂ%)maﬂﬁacUSﬁEd her ei n,

t he t erm . 1%O|un(gand arl; c{(rj‘dllll)na[ mo] CC—U Spe es t] a[ tJO[Tani O (B?Crb at é\'\’oh IEIglII.Cﬂ] SpeCICS IQE Se(P r at I On
that is neither Pefti g ot B rnace%flcaf ive’‘conpound that is

sui t abl e ffror Iaswl’rlrrr3 mptsmcpsathp emnmt@ manbq arﬂale mel ediera Hic nﬁilltlosqh bolsear frogiestprdidapeut i ¢

pur poses.,, Theuns0lol et 1(QirI5Qn| g lokid ?@u%ﬁe@&mh%esuﬁﬁgﬂ A& PoaSBhitraci6Qm&r yst al
or an annrphous conp e conmpound. The

| e
solid forMayrid ““é H\Q’E éﬁt"i‘ %?I]\A?%Fmﬁ‘?ry?f"a%{llyF‘ﬁ’é‘ym@lgfﬁrysi?p’i)%1“§Y & ﬁléo o
subst ant ipalibiyy camoliphatsantidihensohiu of onaphoesyfoipe. adomansmneselk diiiest | y or

used in the pLepRLal] L%mmno@mvah& Alle LRSI QR DAY G | MRLavEed
pharnaceutlcar properties. For exanple, the solid formmay be used in a

f or mul at iofitale bnidE f@ipﬁ@daﬂd Indepdlar sHFRES Ahag REEERIIY Mear iy PRSP SR Iy i er or

exci pi entbut still form a substantially crystalline structure.  Co-crystals may also be formed from a salt of the
compound and an additional molecular species. In some instances, the complex is a substantially
amorphous complex, which may contain salt-like acid:base interactions that do not form typical salt
crystals, but instead form a substantially amorphous solid, 1.c. a solid whose X-ray powder diffraction

pattern exhibits no sharp peaks (e.g. exhibits an amorphous halo).

[0037]  As used herein, the term “stoichiometry” refers to the molar ratio of a combination of two or
more components, for example, the molar ratio of acid or base to compound that form an amorphous
complex. For example, a 111 mixture of acid or base with compound (i.e. 1 mole acid or base per mole of

compound) resulting in an amorphous solid form has a 1:1 stoichiometry.

[0038] As used herein, the term “composition” refers to a pharmaceutical preparation suitable for
administration to an intended subject for therapeutic purposes that contains at least one pharmaceutically

active compound. including any sohid form thereof. The composition may include at least one
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[ 0033] As used herein, the term"substantially crystalline" materi al
enbraces material which has greater than about 90%erystallinity: and
"crystal Iwoebiommi®si al enbraces material which has greater/usbao/oadsoat 98%
erystallinity [00341 As used herein, the term"substantially anorphous”

mat eri al enbraces material which has no nore than about 10% erystallinity,
and "anor phous” material enbraces material which has no nore than about 2%
erystallinity. | 0035 As used herein, the term"sem -ciystalline" materi al
enbraces material which is greater than 10% erystallinity, but no greater
than 90% erystallinity; preferably "sem -crystalline" matepal enbraces
material which is greater than 20% erystallinity, but no greater than 80%
erystal | ifid¥eeuhOREp@IPEST R 1§ RHEVIRY SSRNEved mgmubp&,thcaeomaswg&h af, solid
forms of a conpound nmay be prepared, for exanple, a m xture of anorphous
and crysﬁé%ﬁkh@“?&ffﬂm¥8rns e.g to provide a "senmi-crystalline" solid form
Such a "semicrystalline" solid termmay be prepared by nethods known in the
art, for eddhphesphhervinkhngmainutasrorghiows lisiog preanfsortimt witrtdtedavie cyaroardds isne sol i d
formin t & riflQ S8 Andi@itnk But doMinHOIWB, dh NS LARNL &Soh afla HAIROHAhriv%Edpowt t h aci d oi
base forns. an amorp hous conp Iexs%g sem -Cry stallipe solid can pbe prepared

enpl oyi ng"4H e BB Hp Gl ﬁb%ﬁérffrmlaﬁmﬁ%% & Tgpes, @S P51 BPBnet ry of
t he conpoundisand aci dor base in the anorphous conpl ex, thereby resulting in
an amount of the anorphous conplex that is based on the stoichionetry

t her eof , (w4 $N§§ﬁ§uﬁQﬂp@Mﬂ@mb%nﬁu&ﬁdﬁB@&k&?eei@&ﬂhn£m%m%ﬁE&Q%mQﬁoﬁXCGSS
conpound used i aration of ex. can be adj us rovi de
Che” doo: reariup] s Bt SeePpRBse s R TE G CPYSEARTT HE R BRBBHI b
resul ti nghavoxpanéorofimgiplritgn foorspigect. Forsudxangpt @|id heré canppeurdsoniphousioconpl ex

of acid %th%%ﬁoq%&’s CQQHE\QH&QOQ&)%N@ oilthcrl-m%ﬁ)dnczné Q{gﬁ&eﬁ % prerd@ nﬂﬁ'dv@(g said
conpl ex wit rati o of npound to acid base will result in a

solid f ordhsf‘lﬂ“f“OSE)‘%“Wf‘ﬁHBdg d%hﬁiﬂ@%‘"anﬂ"%ﬁyr&%{-‘fﬁffc ef’ f’i‘émérﬁ}*?ﬂ&m&l e Wgch a

m xt ur e ofaxsekidhibod alcdBybeinbeneihcifal adasisaatidh bghqineguatinprbes Aexapl e by

pr ovi di n%red uToamg &m%%%w%epmgggong n ﬂl\(l)lll Osgtllném{éload%q)1s$ gghﬁﬂe \EF utical

pr opertl es a stall1ne conponent anor pifous conponent

woul d be nore readll bloavallable whi | e the crystal line conponent woul d
have a dél™yled "Biavaif FaBtiey sosnele andiokt titdhemdrast B¥raetBoth ®api d and
extended;ﬁmpﬂsumeWmmd@hedaeﬂhﬁaqmmmmaumdﬂp@@maﬁrpaA&um&&dnhahenm; the term

" compl X', [ S SudG AubATR NALLANAL: BuRDATTRGEUL L 6oL, ARLIYE coMPOUNd and
an additi onaf lfecu |'ar “specl es ?‘I s Or produces a new CPI
S pECI es irtptepfg@pipigiration. For cxample it is commonlv required that such a material be essentially sterlle

e.g., for injectibles.

[0042] In the present context, the term “therapeutically effective” or "effective amount” indicates that
the materials or amount of material is effective to prevent, alleviate, or ameliorate one or more symptoms

of a disease or medical condition, and/or to prolong the survival of the subject being treated.

[0043] In the present context, the terms “synergistically effective” or “synergistic effect” indicate that
two or more compounds that are therapeutically effective, when used in combination, provide improved
therapeutic effects greater than the additive effect that would be expected based on the effect of each

compound used by itsclf.

{0044}  As used herein, the term "modulating” or “modulate” refers to an effect of altering a biological
activity (1.e. increasing or decrcasing the activity), especially a biological activity associated with a
particular biomolecule such as a protein kinase. For example, an inhibitor of a particular biomolecule

modulates the activity of that biomolecule, e.g., an enzyme, by decreasing the activity of the biomolecule,
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formln sone instances, the conplex may be a salt, i.e. where the

addi tional nol ecul ar species provides an acid' base counter ion to an

aci d' basewgnrowpoedsst he conpound resulting in an aci d: bazeTiusc@oaedsion t hat
forms a typical salt Wile such salt forns arc typically substantially
crystalline, they can also be partially crystalline, substantially

anor phous, or anorphous fornms. In sone instances, the additional nolecul ar
species, in conbination with [he pharmaceutically active conpound, fornms a
non-salt cocrystal i e. the conmpound and nol ecul ar species do not interact
by way of a typical acid:base interaction, but still forma substantially
crystalline structure. Co-crystals may also be forned froma salt of the
conpound \@nﬂdgmnaydﬂl tthahnml fpwlmdm%@m&&s 0 Wﬁm%% L&mﬂ%ﬁgcm}o@e

conpl ex |s a substanti al hous conpl ex y contain salt-1ike
aci d: base ’?ﬁW@WﬁéPY@HémFﬁéﬁmﬂéwﬁbﬂ’PUWW?W?&PE%F“%aJt crystals but instead
forma substantially anorphous solid, i.e. a solid whose X-ray powder
diffractim%ﬁbaﬂ@EFmaexhﬁ@h@@mﬁgm$hampam@ak@o@e&@xmethbWﬁBmahmammrphous
hal 0) . | 0RRloicks; Msfd (@e )Qt‘:()@mhrittib@netlrﬁzﬁm ;r§1;19§ Qﬂl«@{ﬁ?gtswndylﬁ@ g?ut? bR pguhe mol ar
rati o of a conbi nation of two or nore cogBonen s for exa he nol ar

rati o of G&iH G "HAEE W56 REAIIURE S HAFIPAP R, W%Wﬁ%w %Wfﬂogkeaicor
exanpl e, taadhchks @igxhivib@e, Ofust@tiadadnes, hﬂ&ﬁh%ﬂkhwﬁ@ﬂ@@ﬂﬂdnﬂhﬁn@gﬁﬂh&laCId or

base per anlea %491 ueg%gfn%ﬁplguse H’g’é’all %/p at?‘d mq’lammBo %asm Ogl. ;I)agn,assom?tech“%ﬁlt all

st0|ch|onetré hér el term™ co ers
phar maceut{@® Woﬁ@éﬁﬁWQ@P@Hm§@WW§BV@d$%ﬁ3ﬁﬁWWﬁ¢%$V%€Whn“¥%%aﬁﬁNWtéﬁded

subj ect fm@m Hah@ri’aaﬁlﬁhglll ble1rQIUﬁf9@1$©5ketohﬁIr scﬁﬂﬂhﬁ'fé’iﬁat@h llit%fﬁ&tdelQ@r@ pain; muscle
pharnaceutl e, co i ncl ud Wﬁ%@“?& d formthereof. The

conp05|t|on?en§dy‘“mfl0 SIYERO3 [EasPhgmg”W”' QEPVV“‘@ﬁ@ﬁféﬁ?%mﬁahponent
to prOV|degaﬁmrﬁpﬁmwe@pﬁOMWmha@pmnumwmﬁheﬂmsnmmundmwsmmhpa@aamsmnK@@Ie

carrier Ofy®Xekp), 80kepahRQA9]. f@ldﬂeﬁﬁdmb&lhgl d:lumrg#aeen&%&@ﬁm ﬁtbr'ac}ﬁaqfers to a
l'iving organlsn1that is treated with 0 escri erein

S
i ncl udi nd” BV HYL™ RFPEY "t45 1215 A Al npgﬁﬁﬁdﬁgqﬁyﬁﬂﬁﬁﬂcpﬁ?ﬁ@ﬁnﬁPfﬂﬁEes
sports animmak®p pamippetiespeigfnegdpaeechighinispideme St nsw@ain@sul gt ftonarauhate ani mal s

such as haksfir) UscRELS. BHER, AACHRENG FR) %m{]sg%g - R H8gd Qe el N, Lhe

t erm " bi ophar maceut i cal” propert ers I¢ action of
a conpouﬁﬁ“ﬂ#“@ﬁﬁﬁ?é&wé¥“Fh@fbﬂé%%ﬁ@mﬁﬁVéH@¢@ﬁsd@%&%ﬁ@@ﬁngﬁéﬂﬂlssolutlon
absorpti Q[’lcr&ﬂﬂordhﬁtﬁ’tkkllﬂf&dtpﬁmﬁécss&:llaled anamwndrdan(e@damn@lbsswl&ﬁ ki@Rlet, gma subj ect .
As such, &eraégn sol i nvent i such as

anor phOUS 1(1:06 steskngtérotlbfoma?o 1S osdxnas m]urfl ? cu%s S ram[sis?rams bru riiges; ﬁstl Ellltﬁgd to provide

i mpr oved fractures, spinal chord, head); spinal stenosis; surgical pam tactile allodynia; temporomandibular
disorders; vascular disease or injury (e.g. vasculitis, coronary artery disease, reperfusion injury (e.g.
following ischemia, stroke, or myocardial infarcts)); other specific organ or tissue pain (e.g. ocular pain,
corneal pain, bone pain, heart pain, visceral pain (e.g. kidney, gallbladder, gastrointestinal), joint pain,
dental pain, pelvic hypersensitivity, pelvic pain, renal colic, urinary incontinence); other disease
associated pain (e.g. sickle cell anemia, AIDS, herpes zoster, psoriasis, endometriosis, asthma, chronic
obstructive pulmonary disease (COPD), silicosis, pulmonary sarcoidosis, esophagitis, heart burn,
gastroesophageal reflux disorder, stomach and duodenal ulcers, functional dyspepsia, bone resorption
disease, osteoporosis, cerebral malaria, bacterial meningitis); or pain due to graft v. host rejection or

allograft rejections.
Kinase targets and indications of the invention

[0046] Protein kinases play key roles in propagating biochemical signals in diverse biological pathways.

More than 500 kinases have been described, and specific kinases have been implicated in a wide range of
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di ssol ution and absorption of the active conpound, which is typically
reflected in inproved Crax (i.e. the maxi num achi eved concentration in the
pl asma afwenomdmugasstrati on of the drug) and inproved ABCr(us2@o/n26sea under
the curve of drug plasma concentration vs. tinme after admnistration of the
drug). | 0041) The term "pharmaceutically acceptable"” indicates that the

i ndi cated material docs not have properties that woul d cause a reasonably
prudent mnedical practitioner to avoid adm nistration of the material to a
patient taking into consideration the disease or conditions to be treated
and the respective route of adm nistration. For exanple, it is comonly
required that such a material be essentially sterile, e.g., for

i nj ectibl Lﬁs%anLQQ%%lmlJ& & RRicR RS SGudhd A €%k lc Bk %m] ' bRraReul L sakt v
effective" or "effective anmount™ jndicates that the materials or anount of

mat eri al JisosefntBEpRgR dsgrsp PayaRrcal dietsegrarier dipsey s SEOr YIS SHESSE nor e
synptons1@$mamdbﬁ®aﬁsmnmnnﬁmh@mhmﬂmmﬂumbmmpeand Descriipiopdfepeoifigtatdae sur vi va

of the subje bei n t €. present context, the terns
synerg|§%+mnFF“wcP ﬁﬁgégqukps ﬁ%?kgg%Pc effect” |nd|cate that two or

nor e conpounds that are therapeutlcall, effectlv rhen U%P |
conbi nat i 8% pﬁé@ﬁdgqfﬂﬁFﬂVéBmﬁﬁéﬁdﬁgﬂWFimﬁFT% Vigt aspsste W&ﬁg)ﬁﬁladdltlve
ef f ect thaUAmmukﬂeheoﬁmﬂﬁmmﬁﬂabaﬂednommbMeXEmﬂeﬂt2chn@adhuémﬁ@oundmused by

Itself. &Q‘V‘Zﬁnﬁﬁseyﬁéﬂ (ne!iz@ hdid g%fwmd Mﬂulcgymgg-tygémcrmgyha&a%;'anagf ers to

an effect erirng a b|o ogi activity (i.e. Increasing or decreasing
the acti viltoypd adlsaens wcrlw%nb@@wglﬂ@&|ﬁ0§3¢%q Cx?lil ﬁlwka%éfbth%ﬁuélauw ! BhBFY i cul ar
bi onol ecuhs vsULhi BSre@inPh@toRigh dktBaSEh aF @l empér&nanhdamhgub,l tpardl ofd a

part | cul ar bi er“?:m%rs AlSCfSEEﬁ%C@%FkIDS{)H S c??egs%tnlcgl z;[s cascs 1Pct1udmﬁq%rrpno? 111 cg toh/eyg ,an

enzyne, by"decfeEasi hg I onol
Such act|mﬁ¥wm4gmmypﬂ@am4yﬂwmmmdaze@0m¢ﬂﬂ@%d¥waﬂwaﬁﬂpﬁﬁWWN%@WyCWHHH

concent r athmh L&, Mriohic LEn GATRO I ohi@thsi@ Bhydl UYL JisE QE ndMnlclc fi@SRAGHt 0, T Or
exanpl e, an enz "Paln" or a condition” can be acute and/or

chroni c paf H%e“‘?sﬁdﬂﬁ‘d’g ﬁedmp%)\h“f ARt 5 d‘?f?“d%éélﬁr%‘f‘oﬁ“toi‘%pa"éfft“ﬁfifu tis (e.g.
ost eoar t helitd o andeigniateoind digntch rssdeiagd walnkysclo sigrgraspomdsekictatisy, ingoditd ;  back

pai n (e. gy, rﬁ)ﬂnﬁﬁcld?@wasgu%megt&%gis qgr&%msm;a@lyr Jtsoﬁrlaéa%ﬁmngr@dﬁo%%% hy); burn

pai n; cancer pain; dysnenorrhea; headaches graine, cluster
headac hesDucbeéWs P@kerﬁé&@aeﬁw Liplsere Figrop Ry ‘éllumﬁfél 1?4>'<(t@“go%qp%wa?al
neuralg|ammﬁ@mgaﬂymahNmammabgha%wghm@amahgeﬁk&mqhymeﬁpamhm&nmunsIannatory

pain (e. gdl ggtropplr ??era?ic!e(r%sg inf rmE }19 %:}J' %Spa?mgsgm alr%a\( Q qﬁtgggdlaté sIaTnIal mrgr‘:(‘,%¥ Py

bowel dise cerative co
bact er i alatrofhyngeahilegping) impgplag Wﬁlémwﬁywlb%éluw’dr WPP@/C?&F‘ a(tuitélwémvsslr tat i on

| abor or @debny ) efymBabrNinydPd@ et @ncluding, but not limited to, dermatomyositis, polymyositis, and
inclusion body myositis), diseases of the neuromuscular junction (including, but not limited to,
myasthenia gravis, Lambert-Eaton syndrome, and congenital myasthenic syndrome), myopathies due to
endocrine abnormalites (including, but not limited to, hyperthyroid myopathy and hypothyroid
myopathy) diseascs of peripheral nerve (including, but not limited to, Charcot-Marie-Tooth diseasc,
Dejerine-Sottas disease, and Friedreich’s ataxia), other myopathies (including, but not limited to,
myotonia congenita, paramyotonia congenita, central core disease, nemaline myopathy, myotubular
myopathy, and periodic paralysis), and metabolic diseases of muscle (including, but not limited to,
phosphorvlase deficiency, acid maltase deficiency, phosphofructokinase deficiency, debrancher enzyme
deficiency, mitochondrial myopathy, carnitine deficiency, camitine palmatyl transferase deficiency,
phosphoglycerate kinase deficiency, phosphoglycerate mutase deficiency, lactate dehydrogenase

deficiency, and myoadenylate deaminase deficiency).
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pain (e.g. as a result of polynyositis, dermatonyositis, inclusion body
myositis, repetitive stress injury (e.g. witer ' s cranp, carpal tunnel
syndr one,woentonidsss, tenosynovitis)); nyofascial pain sgmarsenm®2dses g.
fibromyal gia); neuropathic pain (e.g. diabetic neuropathy, causalgia,
entrapnment neuropat hy, brachial plexus avul sion, occipital neural gia, gout,
refl ex synpat hetic dystrophy syndrone phantomlinb or postanputation pain,
post herpetic neural gia, central pain syndrome, or nerve pain resulting from
trauma (e.g. nerve injury), disease (e.g. diabetes, nultiple sclerosis,

Gui | | an-Barre Syndrone, nyasthenia gravis, neurodegenerative di seases such
as Parkinson's disease, Alzheiner's disease, anyotrophic |lateral sclerosis

or cancer 0(‘453?8'}& Iﬁqpt])argetn(%aﬂz Ba'ﬁa?f@(\c' @trag%ume SQ‘COSYIIQ Vital d)h&)géngﬁ&%l((@lgrs a%«lml ngl €s,
lex”skin tunors, cysts, neurofibromatosis): sports injuries

her pes si

(e.qg. cutg})giﬁwaih%m“‘s"t‘?aéﬁ éodedpgpramesomy i@ Grmbql - fTFhQB’PWFeé%O‘e“’s pi nal
chord, heﬁd%wagpnnab Bt @M 0i8E GimadCgiicabropamikinasctCactsive! redidrold ymi K (ic.
tenporon%@glm 1 Qhﬁgnﬁﬁ&%1 vascul ar disease or injury (e.g. vasculitis,
coronary arter alsease rep erfu5|on |njury (e.qg. follomnng |schen1a
stroke, or ocardlal |nfarct her specific or%ga galn (e. Q.
ocul ar pal%?’ cHﬂﬁ@&F“dé?ﬁTbﬁb'%dBéWﬁm“ﬂﬁﬁP%mﬁ%?ﬁmmﬁl gﬁpﬁﬂ‘ﬁﬁﬁﬁmT

ki dney, galnk blcadden maggastaok nttestbmadp)ic rejohat of pabmpmehentiahs. paiswh, $e$V|c
hyper sens (!fhle &AE" Ydmdlg%lzc\&‘le% IB?EIS Bat al;eQEEI@Ia[eGQ kcg and4hd dﬂi?er(,);(lllhdp &%Hept% %@f}h ot her

di sease associ ated pain (e.g. sic anem a, Al DS, herpesS zoster
PSOF | asﬁ§m@hdﬂké{Fﬁ%é?@“‘%éf%ﬁﬂmﬁﬁW6ﬂﬁ%”%ﬁ%ﬁ?ﬁC¥ﬁ5 Eﬁﬁmﬁﬁﬁﬂ%ﬁ%ﬁ%%ﬁse
(CoPD) sjadhu@\oahlsh plmh FoRMATeYtalSAE Gl@llledé)é&laﬁqn 0B SORRAg, tivSion hgardifchusm and,

gastroesqﬂp nunMwS a&ﬁm&!sotder stomach and duo enahRﬂbfers fgqﬁ%Jona

% aases tumorigenesls.  Among scyeral 1s0forms o nase ihe
dyspepsi &, one resor I Seas oSt eoporosis, cere

bacterlahﬁﬁéﬁfﬁgkﬁﬁgﬁﬂﬂwawaphmﬁﬁémﬁEMQW@fﬁﬂvwS%@@ﬂgrejectlon or ailograft
rejections. Kinase targets and indications of the invention [0046| Protein
ki nases pbmm]kﬂyBR@E@&whﬁm@k@ma@wm&mgabha@hemhﬁ@mm&&gmﬁhswhmmﬂgmarse

bi ol ogi ca| laploma M@g%n cd momd h[%e ]n§s(?90rrl1(mld)gaﬁ)gx§ed%}é§opx§ am%?%l th}p’ﬁrqe (Tﬂgd

speC|f|cr&|nase I cat ange of di seases or
condi t i orrdenric ( @hmn$ﬂdwmavwbﬁ@¥l %ﬂ%ﬁﬂ@%ﬁ@”$emd@&%ﬁﬁﬁés%ﬁ%mﬁmwﬂ$ln1tat|on

cancer, C@Mbwa@ﬁxumr» ) Bl SeQS€3094 mﬂaaﬁmh@ramnﬂum @uncD6Hdl DhIGGH rS\Qlils di sease
and other di seases. ‘qﬁh )kiyases represent qFontant gaﬂ& oints for
smal | rrol‘%aé&lrsé“”ﬁsﬁé?‘éﬁdé‘&t? Y e & VSRR SRS BesRpt BP “Gh" ‘f“”§]§ Cifi€ t ar get

protein kinagesiceonbenghatedaby b hevpriedeRil ntnvéntionrafsGinhioppro{e®047] A- Raf

Target Ki Iﬁ?e%%n ﬁegagnls(llumgn um¥rs rd@felolm'ég LlkEe t%%{ngsg mlbl?&ﬁ;-by]mﬁﬂtl'ﬁgL spgﬂﬁocg%e
homolog | ) is a . serine, threoni ne kinase encod ¥)c r onosone

Xpl 1.4- p)FlCl in the C(dggyﬁco%)lmamﬂ&m';)bateheﬁ}ér meelgk-gt- al., Clin Cancer Res. 2006 12 6494-501).

Mutation of Thr-529 in BRAF to [le is thus anticipated as a mechanism of resistance to BRAF inhibitors,

and this can be envisioned as a transition in codon 529 from ACC to ATC.

[0051} Niihori et al., report that in 43 individuals with cardio-facio-cutaneous (CFC} syndrome, they
identified two heterozygous KRAS mutations in three individuals and eight BRAF mutations in 16
individuals, suggesting that dysregulation of the RAS-RAF-ERK pathway is a common molecular basis
for the three related disorders (Nithori et al., Nat Genet. 2006, 38(3):294-6).

j0052] ¢-Raf-1: Target kinase ¢-Raf-1 (i.e., v-raf murine sarcoma viral oncogene homolog 1} isa 73.0
kDa STK encoded by chromosome 3p25 (symbol: RAFL). c-Raf-1 can be targeted to the mitochondria
by BCL2 (i.e., oncogene B-cell feukemia 2) which is a regulator of apoptotic cell death. Active c-Raf-1
improves BCL2-mediated resistance to apoptosis, and c-Raf-1 phosphorylates BAD (i.e., BCL2-binding

protein). c-Raf-1 1s implicated in carcinomas, including colorcctal, ovarian, lung and renal cell
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protein conprises RBD (i.e., Ras binding domain) and phorbol -ester/DAG type
zinc finger domain and is involved in the transduction of mtogcnic signals
fromthe wel2biomeadasane to the nucl eus. L-Raf inhibitorspomyusbeowsssial in
treating neurol ogi c di seases such as nmulti-infarct denmentia, head injury,
spinal cord injury. Al zheiner's disease (AD), Parkinson's disease;

neopl asti ¢ di seases including, but not limted to, nelanoma, gliong,
sarconmm, carcinonma (e.g. colorectal, lung, breast, pancreatic, thyroid,
renal , ovarian), |ynmphoma (e.g. histiocytic |ynphorma) neurofibromatosis,
nyel odyspl asti c syndrome, |eukem a, tunor angi ogenesis; pain of neuropathic
or inflammatory ori gin i ncl udi ng acute pain, chronic pain, cancerrel ated
pain and m grain s, associ a ragi or
degener at? 8%0 ma. c%}wf? alsu mﬁj?fa e d? an mn'g]glrtta €1at10 é\[/fghér{gﬂ?'\g ogcrnésgsqgﬁtgsllafg e ep
sarcopenLQO’ﬁvngﬂéﬁHQVStRdﬁhné@mémnﬁmﬂdkwgmlbﬁﬁmﬁ5¥m$¥?ﬁ%¥ﬁPWQ?“ Duchenne,

Becker, KoREdia !Qrdeﬁ Ll@@@ laskit gmar@n@stdt@mp Ealelpg%apumm WSO8 24 3-8 Meataoni C,
Ccul opharyn E Muscul ar ) not or neuron

and t
di seases i %’é’fsd’&i‘l "g”s“B THgPent i ﬁn ‘r%? ‘é‘él%t’“é"““ WSt PES me({uﬁ%’( e?’ra?d “Fcler osi s,
i nfanti | eapinoigrsesisicdéung pinnahndmigcurbageyatn Gphyimaliingae rirb dingtasces Qrumaloo@ruscul ar
at r ophy, 117Hy%|4l25a spi nal muscul ar atrophy, spinal bul bar muscul ar atrophy,
and adul t spinal nuscul ar atrophy), inflammat ory rryopat hi es (i ncluding, but

not Ilnlt d to, de onyo ositis body
myosi ti s)L| ‘Ha | s&hdle éﬁ# “EW 8h bbﬁ‘g’ggu}( e“Sd‘t“ﬁlr’lr(‘: rf‘i"“cl)nr%p(l ncII“q !89% but not
limted tRyf-mayastdeRbal-gedaxd silﬂczhfaqfrbmdttlea’teetnd syndir sne, CO@ﬁﬁﬂ%ngmmgtCal

nyast heni g..ayndr) 9&@ but qu%dh& &8i1idHErf RmeNEaLsd lm@ryasﬁmgmhdm asnéihae! udi ng,
but not limted t perth rU|d oat)yandh

d
di seases Cbsﬁabb(éﬁfl?)p‘ﬁé‘l‘%?n v & ST PUEPRES B‘iﬁ’?la%‘ﬁ)fhs‘iaf n[?ﬁ “grg@/ A

Char cot - Nedldnemal @idinh, dicsease mubdéjres,ipieySobt@gods, Sae@s@,,cmamdnﬂlegedr eich's
at axi a) L%;[tr%%(estwplpw%{: kE)' hdr§ 1r£ R:Cgl Mféldﬂcg’chg %10&Q&no J‘l&gtat (ng,@{lgﬁagm a

congenl ta par a O oni'a con enl ta, central core sease nenal i ne rryopat hy,
nyot ubul d?rref‘ﬁy%ﬁfaftah‘y thywcdrepﬂ%r%@v edrEngraalis ey ) JHEP B KON TIROEF seases of
muscl e (i1pghhdlh)mgurotbimafei, abitdthic®d 1E@emiphOSPNOH! yshagedrﬁleé lemteemcgammam d

ot 1 1 ency TSR Ty bL SRy EarmE PRt SHET R 1RO ARTRR SREYTE, iy
t r ansf er aseindiéfsingli et tyng cq@h@é‘pih@g* gﬁccefrlatl@ rkpagbrgmociefp; cPr“e Hf:fyﬂuf opathic or

phosphogl ygahats fuhase. fﬁup[l.oemya td @&R%@ mny%@%m@%ﬁlh%@ncy and
nyoadenyl at e, deam nase defi cie % ga ararg t kin (? Raf (i .
v-raf nurfHéa"s & s ‘?‘%Fsei)‘ﬁfz'b‘@én@ ?10(5}?8‘661@0 Fayt il “rcal %Efmﬁlsqf’&casfe?ocn e

t hr eoni newkirnase themtodee. s byroohnio mbsengopdtBdndreyesh atherosBRAR), andFheriwanur e
protein cggprm&%&a@zm dﬁomerﬁ?nsmahmg 090 FAIRIN, pscoFhsisl dezhna; orBfi@lafd N Ki Nase

C conserv regi on
autoimmune diseases and conditions, osteoarthritis, endometriosis, scarring, vascular restenosis, fibrotic

disorders, rheumatoid arthritis, inflammatory bowel disease (IBD); immunodeficiency diseascs,
including, but not limited to, organ transplant rejection, graft versus host disease, and Kaposi’s sarcoma
associated with HIV; renal cystic, or prostatic diseases, including, but not limited to, diabetic
nephropathy, polycystic kidney disease, nephrosclerosis, glomerulonephritis, prostate hyperplasia,
polycystic liver disease, tuberous sclerosis, Von Hippel Lindau disease, medullary cystic kidney disease,
nephronophthisis, and cystic fibrosis; metabolic disorders, including, but not limited to, obesity; infection,
inchuding, but not Yimited to Helicobacrer pyviovi. Hepatitis and Influenza viruses, fever, HIV and sepsis;
pulmonary diseases including, but not limited to, chronic obstructive pulmonary disease (COPD) and
acute respiratory distress syndrome (ARDS); genetic developmental diseases, including, but not limited
to, Noonan’s syndrome, Costello syndrome, (faciocutaneoskeletal syndrome), LEOPARD syndrome,

cardio-faciocutaneous syndrome (CFC), and neural crest syndrome abnermalities causing cardiovascular,
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serine/threoni ne kinase) domains. [0049] Target kinase B-Raf is involved in
the transduction of mtogenic signals fromthe cell nenbrane to the nucl eus
and may pvepos/mn®4s in the postsynaptic responses of hi ppoasopalo2ssesr ons.
As such, genes of the RAF fam |y encode ki nases that are regul ated by Ras
and nedi ate cellular responses to gromh signals. Indeed, B-Raf kinase is a
key conponent of the RAS->Raf->MEK->ERK/ M LP ki nase si gnal i ng pat hway,

whi ch plays a fundanental role in the regulation of cell growh, division
and proliferation, and, when constitutively activated, causes

tunori genesis. Anong several isofopn s of Raf kinase, the B-type, or B-Raf,
i s the strongest activat or of the downstream MAP ki nase signaling. |0050]
The BRAFQSNE WSl COURNLIN AL Bk, LD o HALLELNciALa DHIRRCIL HIBLSion or
espeC|aII i mel anonma and col on carci noma. The noSt common
report ed drﬁsrt"aft“lotb r*\”LWé@o éutr’f‘P@%‘ﬁ%@ FRRPiRaugcPiar Petropieringudipaputordeeer si on at
nucl eot i %D&%@I@lc(Be&%Q@Au}amlﬁQ ﬁlﬁibdm@hmg&chpﬂ otnhl&raB-l\/Rﬂfompr@lthIﬂryh§,a1V8.| <600>
to d u<6 nant ed({tlonal

anal ysi s%rl éc\/élg Cé)n%cﬁtéfgfluﬁgl 1rq? qtro nes r%qt%ﬁlwirosn dfs ases mrradlré%elf gnl‘tl mﬁ ation that
causes conmstiobhit el sal@rtoslvatianolﬁ p@ﬁreBWanﬂﬁnakmwaé@ at&é’bm Mt@ymedﬂaﬁd@pémﬁécﬁltﬁr of RLS

activati QRopnDYuERRVERS hiAul d!?égm sﬂBQb@baqglmuﬁlmtmﬂhK/Qﬂ@zfd@ft Eplr{agmlp,metrel n. Based
on precedents human tunors devel resi stanpce to Kkinase nhl ao({s by

mut at i ng “SORSPei{IFHR RN HE BES (g “?i“ Rd “%téLP‘éF RS HS 48 yfnﬁoéms’ ekeeper"
(Bal ak, atclusiah body @hdshis Cainees ofR@sieur@Q06yar faciH4 Odel 8O L,)but vLilfraiteil on Of Thr - 529

in BRAF tmg as%ma gra{']p lﬂ§mt?eﬂt}’af5h p}@l!‘ll’%gc %?d nggﬁ&hﬁ%ﬂsﬁéﬂ&%dﬁ&@ %%}9‘%5 E& thAF

i nhi bitor I's can be envisioned as a transifion in codon 529 from
ACC to AFElocroaspimapgies gt jingt buppot limyied i bypeitiysid pyopayay e BPOPYLAI s wi t h
car di o- f aGbQniG Ui aRLOU$er(pEFTherSyMPRORE butthb@iynit dethafcbtedarkiooth éit@se0zy gous

i v dudls TG berRe R SR L OB pes PRt Bk Pl “Batlﬁmy s a
common nolyeeuk amdyasnpgmﬁ\@runtdlq@gtlm @ewtrualecplatdédisqalp@@hm&@ww nHedRlaet al .. Nat

CGenet ZOQﬁmpdﬁ)@(ﬁﬁ pc%%@lc @)rdlv&'spMetﬁolﬁfdlskasés@f getle khdnasg, i Rafimikd(d, . e. . v-raf
muri ne sarcona viral onc%genle hgp{) o)g hl() | S ak73 (afk dL Cgercoded by

chr omps oREOSBRS¢ &R *RARR!aC Ehpr T PRI AY GRS B Othondri a
by BCL2 (dbﬁoangv ohebgene mBer@ElalyIcameuﬁ@mlamzydrme@hlma@l tamf'rfegsald%ﬁcmmcmf

apopt ot g)h(% v%%@éﬁhasﬁféﬁa €y GroBiabz 19ce,lamu91yeec§ﬁ§&52u@§@uawgl hfsi stance to
apopt osi hosphor yl a% BCL2- bi ndi ng protein).

c-Raf-1 |dsﬁ‘T‘ﬁﬁ1 i“@é’cyé‘tﬂie‘iy “tﬁ‘(f‘ﬁ‘f“&fi‘aﬁ‘?)‘ii?ﬁge“‘:?/ ncI udl ng colorectal, ovarian, |ung
and renal cellcarcinoma. c-Raf-1 is also inplicated as an inportant
medi at or AdfersatinaCongagnddypemesiBridoed, J . D. et ah,

[0054] Compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007, as contemplated
herein are described with reference to the specific compounds. In addition, any one or more of
compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006. or P-0007, may exist in a number of
different forms or derivatives, all within the scope of the present invention. Alternative forms or
derivatives, include, for example, (a) prodrugs, and active metabolites (b) tautomers (c) pharmaceutically
acceptable salts and (d) solid forms, including different crystal forms, polymorphic or amorphous solids,

including hydrates and solvates thereot, and other forms.
(a) Prodrugs and Mctabolites

j0055] In addition to compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007,
described herein, the invention also includes prodrugs (generally pharmaceutically acceptable prodrugs),
active metabolic derivatives (active metabolites), and their pharmaceutically acceptable salts.
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2002. Science 296, 2404). c-Raf-1 inhibitors may al so he useful for the
treatnent of acute nyel oid | eukem a and nyel udyspl asti c syndrones (Crunp,
Curr PharwoDRemy/@@2, 8(25):2243-8). c-Raf-1 activators may/useowsedsué as
treatment for neuroendocrine tunors, such as nedullary thyroid cancer,
carcinoid, small cell lung cancer and pheochronocytonma (Kunni mal ai yaan et
ah, Anticancer Drugs 2006, 17(2): 139-42). (0053; A-Raf. B-Raf and/or C- Raf
i nhibitors may be useful in treating A Raf-nediated, BRaf- nediated or
c-Raf-1 -nmedi ated di sease or condition selected fromthe group consisting
of neurol ogi c diseases, including, but not limted to, rnulti-infarct
dementia, head injury, spinal cord injury, Al zheiner's disease (AD),

Par ki nSOgOOQ()ﬁ gbé@g@?ﬁ toni)%l UB&%M%FL utﬁmvldgug tXb le SQ§5019(!TLQ)§R!’H€1] q'h&qgc?a%(?h;’ed

i ncludin imte anona ioma, glioblastoma nultiforne,

pi | ocyt i crdspisieleioierdiser oD CATET hb%?ﬁole%s gleldﬁﬁﬁsllrﬁi KHwsereerd: i ver,
biliary t}fr(&ﬁtgs (heu@. wilol@intlch, csehQnaRg L OGan i, B@lb’fﬁ)tes mah@rsemta or hlydHnep,
gralolsltjjgtag;j?fhc ﬁ%]%?a%?n&)?txngap\%{%elst thEm{ru i ﬁllau,(?l’vh LAk s)s adrtllé%t}‘égrt!] arc%véﬁqr%pgoprgoc QLgt(:::Jfgl
nyel oi d heumewwamwmyEWGdysmWQ@Wh%ﬂgynﬁm@Wﬁﬂwnéak@mF&W>F@ﬁﬁ@“%n@@@g@ne5|s
gast r oi nt,esticnad vaShdiQMleintaH DD &mpnﬁu]@e&ﬂmfarhhm(ié@mwa%cﬁcm weedul | ary
thyroid cancer, carc s sarcomm,. and

oj n 0SI
ot bt Pl b T el i b P St R RirgPr baRTg o,
but not hbmm¢eﬂlﬂwpladmﬁwaaﬂnPO@HHbMWGlbumeIbﬂﬁﬁeﬂwm@kamsdfﬁamnf and

m ar ai ne: g&lgﬁl@k 19%‘?1%(‘}1[(!;]: NH gb@%@&@&nl/m&gu QBIHQprocpl'xgs ar@gétngtkc{g&mn&a% to f}@@l’ t
failure, 1schemc stroke, cardi ac hype hy, thronmbosis (e.g. thronbotic

M cr oangi YAt ORI HYY GriEayPost %ﬁl&%ﬂ&&oéﬁ“&? eml;fhffa%léfpférYFL%‘Mﬁ“VF nj ur y;

i nf | ammatcb@pbuad Pra@iFugPind) frécesdatomqifodrigCdrunds argye fhatin M@bgld dtdpiot ey Hae, onpsor i asi S,
cozenm, ALHNLALS, R0t AWLG TG Al oRases. R1PLGANGLEL NS, osteoarthritis,
endonet ri 0Si s, scarring, vascu rest enosi's rotic disorders,

rheunat0|d arthrltls i nfl annator bowel disease é %é |nnunodef|0|ency

di seases, "1™k ity Q“ﬁﬁhy“ﬁﬁf”¥”hV?@d”f@%mBVggﬁ399 HEplVamt s 879681 on, graft
versus hO’Sctss dasigase;A.and ) Kaposd das bsanepndly assiatin@atechoniet dusid Miegsrenal

ﬁg;:]:‘ gpa?D o);/a]f)ecul ?o} @’E(!lr& Sqll](§(.§§§ %Odrd :;'(S:(I_'éeggsllélnfgbm&%grs&gfodrlugmré c%glp(gugds thalt ?rp etic
gIoneruldhéﬁﬁﬂfWW%mWﬁﬁﬁét%ﬁ@“ﬁ?ﬂ&?ﬁﬂﬁgpﬂhwﬁ@WW€V§FW@mWﬂw&¥CﬁW@é&%@'tuberous
SC|erOSlSmmM@ﬂuHhﬂQﬁbqﬂUIQaManﬂﬁﬂﬁemWnﬁdﬂb§ﬁ&&m&%&hh&wﬁkﬂngyhdb&ﬁaﬁe

nghlr Ionmol%g& I}?rm and ﬁlv 16 eiasex 111!:61'81?0112 Progu%tsslsliso’lﬁldlhava accgptebdﬂ[low OE(w%ze r’[sy]'[)lcady, Udl ng, but
Fbl|cobad@ewmpwr@nWHh%BpeMwnd@wawddmﬁﬁernga»VIm@gggbmﬁ@veﬁﬂWFWMMaad

Sepsi s;  iypes:

10058] Oxidative reactions: Oxidative reactions are exemplified without limitation by reactions such as

oxidation of alcohol, carbonyl, and acid functionalities, hydroxylation of aliphatic carbons, hydroxylation
of alicyclic carbon atoms, oxidation of aromatic carbon atoms, oxidation of carbon-carbon double bonds,
oxidation of nitrogen-containing functional groups, oxidation of silicon, phosphorus, arsenic, and sulfur,
oxidative N-dealkylation, oxidative O- and S-dealkylation, oxidative deamination, as well as other

oxidative reactions.

j0059] Reductive reactions: Reductive reactions are exemplified without limitation by reactions such as

reduction of carbonyl functionalitites, reduction of alcohol functionalities and carbon-carbon double

bonds, reduction of nitrogen-containing functional groups, and other reduction reactions.



pul monary di seases including, but not limted to, chronic obstructive

pul monary di sease (COPD) and acute respiratory distress syndronme (ARDS)
geneti c devebmpmensal di seases, including, but not |inm ted/useoioNossn@n ' s
syndronme, Costell o syndrone, (faciocutaneoskeletal syndrone), LEOPARD
syndrone, cardi o-faeiocutaneous s tidronme (CFC), and neural crest syndrone
abnormalities causing cardiovascul ar, skeletal, intestinal, skin, hair and
endocrine di seases; and di seases associated with nuscle regeneration nr
degeneration, including, but not limted to, sarcopenia, nuscul ar
dystrophies (including, but not limted to, Duchenne, Becker,

Hrery-Drei fuss, Linb-Grdle, Facioscapul ohuneral, Motonic,

Ocul ophar eal, Dist ngen tal cular strophi e % t or neuron
diseases[%] cI%&ﬁ%Rf“@%ﬁéhﬁﬁg %é&%é%%%%%“ MyOLT Op m“ﬁ?§¥5V§5mnq$erOS|s
infantiIemmmmga@ssnmwuspmhwlmmwsodhawwam$wphyhy$ﬁ¥%mﬁﬁd¢%méﬂ§p%naI muscul ar

atrophy, |} YyeRl Lheemﬁp&fnﬁlmmﬁ%gw A e%m RD¥oISRE c@ag@é’f'ng@z{roﬂaﬁ% by c@t rophy,
and adul t “spinal muscul ar atrophy) ffanna tory hi es glncludlng, but

not |i mi thedaios andgishisit GrAy Bl Pl Ondspéﬁrwla%iﬂtk?%ﬂs Y%‘&g ffﬁladE}gFf&?P BYERPS
nyosi ti S)hydrelyserBescafiot Reoneaumnodius e bdlias mplenet dndothdswt kadiomg, but not
limted to, nyasthenia gravis. Lanbert-Katon syndrone, and congenital

nyast heni gy fh%gnﬁl)dmmgraﬁ&h&@p%uﬁg%m cemﬁm%e]son%eegn@g el tr&;;r&ss L(plal@&,(:l udi ng,
but not I'imted t hypert hyroi d nyagpat hy ypot h r0|g %P% X
dlsease548¥“6%FW%$@* FyﬁéFV )@ﬁHEWuﬁﬁﬁﬁ'y%h?dﬁﬁ?”Fﬁ T g& etween

Char cot - Mardng-nbaot fd dic sease, mdey e tavaerbodri abe rdodseasie;ctiandlekracedren th' s

at axi aj, d?%*z%po"ycpf?]@hhhre AR 943&» @gsmhwm@% aLeemﬁlfgna&nc wl%am a

congenl ta para ong enita, cent ral "core |sease nenal 1 ne rryopat hy,
myot ubul a*rhcrw@praltswt MAHY'S ﬁéf‘r“iif@d? whingt upralre p@icallvdbfdelpet A5 IPeEP Biss es of
muscl e (isRGldudicp@, 1dditer B0ds, il ik Bast-oak & ﬁ)l,ll?@h@(ﬁ@h(ﬂﬁt){)hﬁﬁi& sthefrtiedsengysertaici d

mal t ase def|C|en osp t na defl ienc c enzynme
defi ci enéml,ymﬁf in % Tnlg?t}e%l ucg as Lagl %xtrms z§cc C%Lnée%aiyclj gﬁ%ﬂ?‘%rﬁégﬁ\ﬁﬁ tine

pal mat yl 2004Q05her asre NddpioEd, ?éﬁ,cvorpprh@@mwgweferﬁrﬁﬁ & Skdhase pedfRcireriey,
phosphoglycerate fnt.as Sandglied BASYn s&ﬁqmdnees dehyd.egenas grodea‘s |ta@ée@ﬂcy and

nmyoadenyl at e deami nase defici ency Al ter t|ve
Der i vat i V&S POHBAT I ESSEITREL" eﬁr% B¢ (OIS | dﬁtgo or ﬁptg@g R nbOOS
P- 0006, amneﬂﬁ&ﬁm¢Lagmcammﬁap&a&e@nhememmxamew@é&cﬁﬂbedﬂmmthwxemem@ﬁce to

the SpeCII ur T C ca 6(, I‘C C rS C 1 Cl 0001
e on p{ﬁpgﬁg%ng&?%gid il Oogm i 910% AV @n& ggdma £ ﬁtgﬁ%@@?ﬂgi ﬁunber o

di f f er entand s rerticge PpRAITRIREMEN 1) d%“ﬁfﬁw nﬂ%ﬂweg §813b@ weff‘ﬁ@“m esent
i nvent i oRuppAkd@ron@f inv@irfbardiBn@iplid@iphysaticnes! prapetsider cfamplexanpiie, caf a)

prodrugs "be mrJrCeIdsg(? bxl L\bltg'lf{lg'&O%p)Ph Idrto%ﬁ g(obl)s Wl[?HpOp ic carb(> ))lic Q«Qd’%,r oq%Pc%}ﬁE)lyﬁgiuliy

groups with alcohols, e.g., aliphatic alcohols. Wermuth, supra.

[0062] Metabolites, e.g., active metabolites, overlap with prodrugs as described above, e.g.,
bioprecursor prodrugs. Thus, such metabolites are pharmacologically active compounds or compounds
that further metabolize to pharmacologically active compounds that are derivatives resulting from
metabolic processes in the body of a subject. Of these, active metabolites are such pharmacologically
active derivative compounds. For prodrugs, the prodrug compound is generally inactive or of lower
activity than the metabolic product. For active metabolites, the parent compound may be either an active
compound or may be an mactive prodrug. For example, in some compounds, one or more alkoxy groups
can be metabolized to hydroxyl groups while retaining pharmacologic activity and/or carboxyl groups can
be esterified, e.g.. glucuronidation. In some cases, there can be more than onc metabolite, where an

intermediate metabolite(s) is further metabolized to provide an active metabolite. For example, in some
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acceptable salts and (d) solid forns, including different crystal forns,

pol ynor phi ¢ or anor phous solids, including hydrates and sol vates thereof,
and ot herwbanrmioaqsa) Prodrugs and Metabolites 10055) | npeddistéion2dsos
conmpounds P-0001 . P-0002. P-0003. P-0004, P-0005, P-0006, or P-0007,

descri bed herein the invention also includes prodrugs (generally

phar maceutical |y acceptabl e prodrugs), active netabolic derivatives (active
nmet abolites), and their pharnmaceutically acceptable salts.[0056] Prodrugs
are conpounds or pharnmaceutically acceptable salts (hereof which, when

met abol i zed under physiol ogical conditions or when converted by sol vol ysis,
yield the desired active conpound. Prodrugs include, without Iimtation,

esters, arl&??&m&% p()lq%?ljtrﬁ%w]l ﬁ% 19%%&%&% IH&J%!)&'C%%OH A 'b}!%ta&‘%e or%FIOngrVﬂ% es of

t he active conp IS 1 nactive, or [ess active

t han the‘ﬁéﬁw@eﬂ@bﬁﬁﬁv ﬂﬂwumvwﬁynamowmﬁ@mwﬁe or nore advant ageous
handl i ng, adm nistration, and/or netabolic properties. Prodrugs may include
variants mmmreMnm&nmwNHcgmmumhm$bthemﬁanpmgndmhashﬂmﬂe%gemed&eyhﬁﬂion such

as the 1- ~thd ¢§1|1J1dLQQ&LQLmE(hngYC s &Llpis%‘ioge Rye:;dlhgrle HeSere €. Bglrto %he a1”'1<5 Oﬁen of

t he sul fonam de grou any one or nore o oun 002

P- 0003, P/QoGnm Pyl Q]GFS’@E)@B, 13Y. -PLloon T SHRhEP 71?5%3&%@@ 1315, P’ﬁ‘éDé‘CyI gr oup
provi des ghessfreeir: Wedmugr opp. of the active drug. Sonme prodrugs are
activated enzymatically to yield the active conpound, or a conpound may
undergo furthey ghem.gal reaction to yield the active conpound. Prodrugs
may proceed fron1pro§rug formto active formin a S|ngle step or may have

one or nt er forms which may. thensel ve ve activit may be
i nacti ve. [5‘16665“715 “‘E“H&ig‘f* P Yed TR é“aié‘r"éé’f“*’d‘&’mc‘i? H?ué Har tl&ﬂf&‘?ﬁué’fry, Cch.
31- 32 ( Ecbrovidéd mutithsxprdcrdiemtt onlPpress he SasiblDlaagocric GAns. 200 hyrefoprioelr ugs can be
concept ugl, by S Wa A8 Hpd i P-doP Pﬂfaﬁ‘z Mﬁdsuﬁ bb’dﬂ E5008998006 3 'aml% &Gddf SOr

prodrugs and carrier prodrugs. Genera bi oprecursor prodrugs are
conpoundSieRate Brnded iy %FW‘@%P“H‘&V@ fwsw} Retpigiet gomPoRg APEEnat i Defjmited
cor r espondirdigo dekpevi@c ditigerconpabndsd Hy iatdragoRbahacoapanndr nore protective
groups dtid are converted to an active form by netabolismor solvolysis.

Both the actiyg pilktchcfREMy 20Gp @Y sait€! €ased met abolic products should have
accept ably |OM/tOXICIty Typically, the formation of active drug conpound

Lypes: T OBMBT G bty 76 N ser ronato b aay rre sk BEnE b d el o
wi t hout UiWW@é%W@mObWOW@a@@Pmﬂsmsd@hmesmewydaﬁm@hS@$0%$@Uhmhmmtdbbonyl and
aci d funchi aRral hik 8%omfBALP0h AbLoak, Ploo@! b-DAALH-G008 ALAE Sy p-DOHE QXK AL T ON
the form of pharmaceutically acceptable salts, or can be formulated as pharmaceutically acceptable salts.
Contemplated pharmaceutcally acceptable salt forms include, without limitation, mono, bis, tris, tetrakis,
and so on. Pharmaccutically acceptable salts are non-toxic in the amounts and concentrations at which
they are administered. The preparation of such salts can facilitate the pharmacological use by altering the
physical characteristics of a compound without preventing it from exerting its physiological effect.
Useful alterations in physical properties include lowering the melting point to facilitate transmucosal
administration and increasing the solubility to facilitate administering higher concentrations of the drug.
Compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 possess a sufficiently acidic
and a sufficiently basic functional group, and accordingly ean react with any of a number of inorganic or

organic bases, and morganic and organic acids, to form a pharmaccutically acceptable salt.

{0066] Pharmaceutically acceptable salts include acid addition salts such as those containing chloride,
bromide, 1odide, hydrochloride, acetate, phenylacetate, acrylate, ascorbate, aspartate, benzoate,

2-phenoxybenzoate, 2-acetoxybenzoate, dinitrobenzoate, hydroxybenzoate, methoxybenzoate,
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of alicyclic carbon atons, oxidation of aromatic carbon atons, oxidation of
car bon- car bon doubl e bonds, oxidation of nitrogen-containing functional
groups, owxodatoomssf silicon, phosphorus, arsenic, and gglrfuseoiooxésdati ve
N-deal kyl ation, oxidative O and S-deal kyl ati on, oxidative deam nation, as
wel | as other oxidative reactions. [0059] Reductive reactions are
exenplified without limtation by reactions such as reduction of carbonyl
functional itites. reduction of alcohol functionalities and carbon-carbon
doubl e bonds reduction of nitrogen-containing functional groups, and other
reduction reactions. 9?[0060) Reactions w thout change in the state of

oxi dation are exenplifi ed wthout Iimtation by reacti ons such as
Q?Iﬁgf)leygloﬁ gibc?e{%%ee 1|scar ?D&Le %t éx?er«}Sal deaYef Ecxg}ét I6Cdloalteecae‘1\8/rao cd rr%% lporo Q%g')% (%T?gtelnon
and dehydimatian uaitw riuiqudpl ferrrbtynfd@ﬂratnewuditl@ prugonpi, rskla@@s ghles‘mam ghgmff*ﬁom
dehydr at l&&pﬁa%agmmn@ J1eﬂ'h¥gﬂcohéﬁdo§te demhahag esemgr@@ gansrﬁ\n@u@kybet@mnydr ogen
hal i de nol ec ot her ?ctlo rugs are drug

corrpoundsp‘f‘ﬁgt“wé%fﬁf‘%‘ mél“‘f*r“ét eébd‘rv O)H‘B]dgftff Tlg’ yigat ‘3‘*‘? H5°“1 W%‘gé%? upt ake
and/ or | ot&lijaredide sbnv@riyitd octaosd. bledts pxadie. motitomhosPegi malbhydrokaphspieh, a
carrier Rgﬁ,a&pho&mc ohfm&g@mtaelammpﬁa&epmpu&pm elibsAhdyctAg, transport

noi ety is a coval ent rodrug 1% inactive or |ess act|ve t han the
dr ug conﬁowﬁwhogé\ﬁ@mprpbta%lﬂg p@ﬁﬂﬂ%@}ﬁ%ﬂ%@éﬁc PFRRLFoRT VI wPYc ateY3e dept abl y
non-t oxi (}mndﬁﬂilhcypkﬁ@dzﬂju@tﬁ swhee sutiche:, fucanspaltie, pRbetiite, bsulfant @ftetistifte enhance

upt ake, i C t he rel ease of of; i.e e rapid. In
ot her Cassglgamaf% Monatagae?/FnaBLﬁ onatte (l.ec. tnesvlatg);gtgan%ﬁfontatng e ets%(at rovfl%leg sl ow

rel ease, c@sukjon?tec’léwﬂramthpmLyfﬁ@regl @isctpeE) nrdrstiliewted it Reaktes pohdaexkt!r i ns.

(Sec, e.guy ongbelﬁkgn}ﬁt:m@ﬁulfurgseﬁ ﬁ@i»ﬁ;&l) pPoﬁJM\ésqu@mte%Qt@ﬂnQQ%?ﬁ%@ (1.ARBatdNO.
10/ 656, 838 cor | ﬁ ﬁe/ [ re t?n arrl etr 1Porodrtttges are
of ten advéﬁ?eégé’%s? o ‘r"%ﬂ% 1”‘91“‘ 8 a1 ¢ BY é%[o%ﬁ? ugs. eﬁe a““ace“ FhYEEREES, the

t r anspor tacideddtoy sghr owmibd prspated nget teckpoepriaepyesghdindasiddr ug, for exanpl e the
drug may be conjugated to an anti body or antibody fragnent. Carrier
prodrugs e@m, #/hexamkienal b@uﬂggedu b earlsonprcq&ﬁeorqmeloparremere p@zfrmﬁd@ﬁwfﬂ@' | ow ng

properties: 0 dI\dl Cit i,ncr easeﬂ du on 1 1p ar macol ogi cal
ef f ect S dCCL Iabg%sags ?50 lrt(.’eudtgb gc 1t1on %dyg Suc¢ leaélghé)ﬁéf C8n alinré%(l?egzla me, C 08 %/alenr,se

reactions] wlandth@w amnpr(hmlentémmq mle'@mgmfnerlwb/laminottiiC(téohg(ylamgtcabl lity, water

sol ubi I'i tayy e%gmn@%woaabcgiy e@f@lem%e rreéglu%m@rrgaegle@ggmnme ph¥@ingchcm cal
property). For exanp can be increased by estepficalion of

Iclt
hydr oxyl TRFaHS: WfdﬁmT .Pisﬁ%fﬁ. ﬂﬁ)‘il’en‘ﬁlhf%%‘%’ﬁ/ PP e E B ag e Y BRI e aci d

potassium, sodium, zinc, ammonium, and mono-, di-, or tri-alkylamines (e.g. diethylamine), or salts
derived from amino acids such as L-histidine, I.-glycine, [.-lysine, and [-arginine. For example, see
Remington's Pharmaceutical Sciences, 19 ed., Mack Publishing Co., Easton, PA, Vol, 2, p. 1457, 1995,
These pharmaceutically acceptable base addition salts can be prepared using the appropriate

corresponding base.

|0068] Pharmaceutically acceptable salts can be prepared by standard techniques. For example, the
free-base form of a compound can be dissolved 1n a suitable solvent, such as an aqueous or aqueous-
alcohol solution containing the appropriate acid and then isolated by evaporating the solution. In another
example, a salt can be prepared by reacting the free base and acid in an organic solvent. If the particular
compound 1s an acid, the desired pharmaceutically acceptable salt may be prepared by any suitable

method. for example, treatment of the free acid with an appropriate inorganic or organic base.
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groups with alcohols, e.g., aliphatic alcohols Wrnuth, sugra. [0062]
Metabolites, e.g., active netabolites, overlap with prodrugs as descri bed
above, e.wo,20fwprecursor prodrugs. Thus, such netabol i Pes/BL@0/026816

phar macol ogi cal |y active conpounds or conpounds that further netabolize to
phar macol ogi cal |y active conpounds that are derivatives resulting from

net abol i ¢ processes in the body of a subject. O these, active netabolites
are such pharmacol ogically active derivative conpounds. For prodrugs, the
prodrug conpound is generally inactive or of lower activity than the

met abol i ¢ product. For active netabolites the parent conpound may be either
an active conpound or nay be an inactive prodrug. For exanple, in sone
conmpounds, XV _groups can be netabolized to hydroxy 1groups
whi | e reta.n.ﬁ%th"°m“%”P§§1c activity and' or carboxyl groups can be
estcrified, e. | ucuronjdation. In sone ca @e nmore than
one met atPioPk eln t%%? of aggpusitiif W SAES LtsendrEteanb tP‘iS‘éi}‘gﬁed i“éhefaﬁrﬂﬂah net abol i zed
to provi dempiin®Ghd W& meabal ditfeent frosal expapbhic foms ampg as endatdes tvat | ve
conmpound rgsultln from Y or of |ow
ot vi Ty, b B e T e

[ 0063] N@@rézaib1aimp@§m‘@>for BXEHIP DIphErorPls) abhef \’ih&éﬁteluft?né%f 19184 Wi BREIPRE! Pechni ques
known i n &y a(ctnnunaﬂ&jspEmdﬁm am&a vmta BSsadet bRtk RPddiRS]iS. St hasas t hose
geggg_lﬁbe§ﬁ fr‘e]eragltd oftPc comfgg@c}gf 1§ter|5ﬂharms ac1d/§c€i nfﬁcti%%i_%ﬁ?rresg)w%g a@%rvﬁaé 40: 201
Dr ugDev. aRésonaci@4espR@ueR3@suliing rAgtigpic Lgﬂmlaera((nbl), qumtt@m@ne[n@ﬁﬁ@qqa ypgcigs S

under st 0qg; &Rt SRR LRIPOUIES.NIR Yes @3 b chBULONRILH SdMtohN mSM&Ir GRSES, the
formul ae provi ded herein expressly depict only one of the possible

t aut oner it SPHEY Y TR heref ore to be understood that conpounds P-0001.

P- 0002, P-0003, P-0004, P-0005, P-0006, or P-0007, provided herein are
intendedIWHNrép&@?@wmn@ﬁymhaapbﬂ®q@@mﬂwﬂw¥BﬂmQ%EﬂﬂBp?E%@d’@B#ﬁﬂﬂﬁﬁ and is
not to be_dopliot RGTRY BhYiele® withs SRBEL dab Cint1at ARG i h QN RAE P Shnediuhy the
drawi ng of the conpo Pharnqﬁeutlcall cept abl e. salts 1006?

nd.
Unl ess sp&aMErEg "f A" e %MQP%?H%‘?““ SENT TR ?/%W?%Sffl CcBRFB IR GBI HHIT
P- 0002, R4O0D3aitsRu@®QOdetaer 0005 ) icyPHdBBB4te, oamsPa@Q0rachiemaienfuimpretk,gthesate,

phar ITBCELf‘t},JhS&iIlOLdYe @lglga?aollngﬁg"a% r§t?altct §xa91fe &U%pat& 9!399?1%”91113Jh51'§ate ANy QA€ QI NTOr €
of conpounds P- P- 0003, 004, P-0005. 'P-0006, or P-0007 can

be in thé“WBFﬁ*%FmHhéWhﬁE%ﬁﬂpéﬁTPvméﬁé@ﬁﬁgb?ém§§?¥§iﬁFmﬁﬁﬁmB@"ornulated as
phar I’TB.CGlﬂdt;ﬁTad deyt, @gaeptabhe isslalcts. leucine, lysine, methionine, phenylalanine, proline, serine,

threonine, tryptophan, tyrosine or valine. In combining any one or more of compounds P-0001, P-0002,
P-0003, P-0004, P-0005, P-0006, or P-0007 with the acid or base, an amorphous complex is preferably
formed rather than a crystalline matcrial such as a typical salt or co-crystal. [n some instances, the
amorphous form of the complex is facilitated by additional processing, such as by spray-drying,
mechanochemical methods such as roller compaction, or microwave irradiation of the parent compound
mixed with the acid or base. Such amorphous complexes provide several advantages. For example,
lowering of the melting temperature relative to the free base facilitiates additional processing, such as hot
melt extrusion, to further improve the biopharmaceutical properties of the compound. Also, the
amorphous complex is readily friable, which provides improved compression for loading of the solid into

capsulc or tablet form,

[0071] Additionally, any one or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006,
or P-0007 are intended to cover hydrated or solvated as well as unhydrated or unsolvated forms of the
identified material. For example, any one or more of compounds P-0001, P-0002, P-0003, P-0004,
P-0005, P-0006, or P-0007 or salts thereof includes both hydrated and non-hydrated forms. Other
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Cont enpl at ed pharnmaceutically acceptable salt forns include, wthout
limtation, nono, bis, tris, tetrakis, and so on. Pharnaceutically

accept ablwoalim4mse non-toxi c in the anbunts and concemrCratscans2@tie whi ch
they are adm nistered. The preparation of such salts can facilitate the
phar macol ogi cal use by altering the physical characteristics of a conmpound
W t hout preventing it fromexerting its physiological effect. Useful
alterations in physical properties include lowering the nelting point to
facilitate transmucosal adm nistration and increasing the solubility to
facilitate adm ni stering higher concentrations of the drug. Conpounds
P-0001. P-0002, P-0003, P-0004. P-0005, P-0006, or P-0007 possess a

suffici er},& mYplcQ‘Q\l g' gte@inqludg dl%]«; LGlRN IL(MTI]:B@Y]%L p- Of)dinﬁb‘)(ﬁrlabOOg 4404, Pa(TOdS,
accordi ngl %]can react wth’ of ~a nunber of |norganic or orggnlc bases

and i nor daffié cahdGr %ﬁweﬂéEN&Ea“Wdﬂ?%Pﬁ?dwﬁﬁéFﬂﬁ%@ﬁ%F@QPfQWQ ept abl e sal t
| 0066] Phavismeeutiaal hyiacoept-abloamsal ts i nclude acid addition salts such
as those containing chloride, brom de, iodide, hydrochloride, acetate,
phcnyl acctatGaads Wyd Al8nis@sal bate, aspartate, benzoate, 2-phenoxybenzoate,
2- aeet oxyben/ oate dintrobenzoate, hydroxybenzoate,

Eg;gﬁgYFﬂ@%gFt WHEEQXhR§E§§§&£1>&%F?Wﬁ&??%ﬁn pg&%ggo%sﬁ)ﬂhg Fo007or 4 Late
decapoalom\ﬁmnﬁ@$@as&uwmwﬁmenngﬂy@@$@@eUW@md@UnB®emmghﬂ@ﬁﬂaﬂém%gtaeuronate,

gl ucose- 65 phRsPhal S oudl voph@p @emzhﬁ@do@m«am P-(6X ROOEY, 6 P- omml onat e
i sobutyrate, ibutyrate. |ac

ganna hgdrox ybut yrat e, E F 1”%
mal eat e, HYEEBRYHICRRY 5hRT H§ HarLy b\‘“o ‘Tn8f)aé’t“g‘ca“ﬁ%f’[5’ag eéf"?éma Af J:%'t*l natc,
nitrate, (msommemmnmameuw@o&amoanﬁ1mmMe@m$xu@Maiaﬁ@umpamnamgmuphmsphate

monohydr qgﬁdpm&w Qﬁmanc& Lshyd Yn%&ﬁsms prbla&a%sde%t harResSRhale) oRl.ARNOSPhat e,
pyrophosp | ycerate, 3-phosphogl ycerate. phthal ate,
pr opi onat¥<pies I"Oﬁ?so‘b‘i’%jrfg% the GoeRgERsl A keeeh gt i at@her HEPH é‘t“éve” arpeyhate, 4-

am nosal |d@tyclna'ﬁrﬁl,ude&ﬁﬁsaﬁﬁﬁdne;ucﬁhseadi(ﬁﬁ/ énd deubehaisehat suaicharammunddtlcbratosion
pyrosul f it 1 exDli %e&&% lcgwnfdet S form&%ﬁuofng L @lﬂn'af ﬁeng&n%,m ﬁéam&ﬁ@oqa%
eg yl'at €) i

ben/ enesultona anes
et hane- 1, 92md|asrtﬁrflfamraftfé’hm@a¢ny%jrwty@tlhmgtul“f%ﬁataéd Wiilkigs, Philgdgthfaolrat?@05,

nethanesqh&ggakg-&hagwraa§ygagﬁh, napht hal ene- 1- sul fonate,
napht hal enc- 2- surf unate (i. . napsyl ate),

pr opanes;jl) {]f I \(51]/L>Ltl] (in S ltl)lml;gsﬂ%% & 1£1 ]gnin 'rlse&%?r%a&%t%%liy%%gtgﬁc?%m sqpat es,

cycl ohex ana e, acet at arnaceutlcally
accept abl ueuamtsdwaldﬁuﬁﬂlprwnéw @@mt@ahn&bé dﬁf?‘%b‘éf“éél“vﬁglp}ﬂﬁ‘l%ﬁéen%ﬁﬁﬁll“k’jbﬁefsaﬂt“é
correspo Qdﬂiﬁ&m&@dh(&h [n@ptﬁllwsv}hl@ ﬁhuﬁlﬁih‘dlﬂlﬁmfs%lﬁﬁ b@lﬁb&bm@fuﬁlﬂ@& palﬁUﬂa{ﬂ r@&. car boxylic
acid or phenql harnaceuﬁlcal acceptable s al so include

basi ¢ ad ’ixf'”f’@?‘f 0231”{‘55 l%‘lfghca;f L RS R A PR D ERT A H R ™ c?ﬁor *Bpr ocai ne,

choline,z$khﬁnmhawmeu®®wé&h@n&ﬂam¢ﬁewavpeyﬁ@ndmdnWwewmbﬂbmmvhdwvw@me

di cycl OhQ?ﬁy.l @zmepscaiso include physiologically compatible liquids as solvents or for suspensions, including,
for example, sterile solutions of water for injection (WF1), saline solution, dextrose solution, Hank’s
solution, Ringer's solution, vegetable oils, mineral oils, animal oils, polyethylene glycols, liquid paraffin,
and the like. Excipients may also include, for example, colloidal silicon dioxide, silica gel, talc,
magnesium silicate, calcium silicate, sodium aluminosilicate, magnesium trisilicate, powdered cellulose,
macrocrystatline cellulose, carboxymethy! cellulose, cross-linked sodium carboxymethylcellulose,
sodium benzoate. caloium carbonate. magnesium carbonate, stearic acid, aluminum stearate, calcium
stearate. magnesium stearate, zime stearate, sodium stearyl fumarate, syloid, stearowet C, magnesium
oxide, starch. sodium starch glycolate, glyeeryl monostearate. glyceryl dibehenate, glyceryl
palmitostearate, hydrogenated vegetable otl, hydrogenated cotton seed oil, castor seed o1l mineral oil,

polyethylene glveol (e PEG 4000-8000), polyoxyethylene glycol, poloxamers, povidone, crospovidone,



et hyl enedi am ne, N, N*-di benzyl et hyl enedi am ne, megl um ne,
hydr oxyet hyl pyrrolidine, piperidine, norpholine, piperazine, procaine,

al um numwoaboirem4scopper, iron, |ithium nagnesium nBRGANSIE@/OPBUIASSI UM
sodium /inc. ammonium and nmono-, di-. or tri-alkylam nes (e.g.
di ethyl am ne), or salts derived fromam no acids such as I|.-histidine,

|.-glycine, L-lysine, and L-arginine. For exanple, see Rem ngton's

Phar maceuti cal Sciences, 19* ed., Mck Publishing Co., Easton, PA, Vol, 2,
p. 1457, 1995. These pharmaceutically acceptable bast- addition salts can
be prepared using the appropriate correspondi ng base. (0068]

Phar maceutically acceptable salts can be prepared by standard techni ques.

For exanp'm% maih%se & S?]%%‘E of lgnmﬁfmummgmqqm%avgg {ym vad.in a

suitabl e sofVent, SUCH as an aqueous or aqueousa cohol” sol ution containing
the appr Glpisae &YeFdin frek tﬁé}ﬁomgreﬂyénd@a Byogsr aBbPAPRYt RS PEFIotRrESN: I n

anot her examcerpPa (diallaﬁa t&ﬁﬂltbﬁp@ﬁ&@l&rﬁ@@t@)ﬁO(lfO&a@tnhthmﬁdﬂesmfnf leeylbase, and add
In an or UGIUH]f’l Ty Sil& Y VU |3 FO{LtK]IUCSu ?attvau(qrpsgr() P }ﬁ ?CI’IC CO?S, I'tahe deSI red
phar maceuti'¢arf'y Accep iéb hared By mny© EUitable net hod,

for exanpiob fowtdlﬂ\éateﬁghmdn(ﬁq*“tdh@%fer ea. adx’Odquvtehe Sarbltawprdbwe?raﬁ eolyyrgtieytent ¢ or
organi ¢ hasgan rhld)id (;ztmlabetormmwm cﬁrgm@ kmﬁg}au; Ridher %Sﬁa@facﬁg@cﬂtass t hat
are solids, it is understood b h in the art that the conpounds

and sal t & T5¥ag/c 8k PY G PR t“ &T §‘tb8ﬂ ‘6%“0360F‘S}%r‘“\b?‘?f%“‘?‘%l}‘%te 0PNy be
f or mul at edraadricdoorrysstiak®seor! maym@@mmnmaﬁuaﬂnmphwa&at@mmvu@hum&mmbbmany

conbi nat | g hAFEOk: ol £ S PRI A Lk GLYSHALL by, RALIL bl haBEpNOUS, Or
m xtures of polymp are 1 ntended n the scope of

the pres éﬁb’dixm@ﬁtﬁhmiaraﬁfad“gﬁéd‘“f i‘é‘H"‘Mr’Wvl”a‘é"’ C\)\H@?f@a&"% Q’W‘E@X&aﬁ%ﬂf ormed by
aci d/ basecagdit ivonxyethyeelldost neahdiase or free acid of the conpound of
interest fornms an aci d/ base reaction with a correspondi ng additi on base or

addi tion ggid, 1, &&Rﬁﬁ&dMﬁhymd%&Hk&hﬂgnﬁ%&%ﬂmﬁoﬂb&maﬂﬁ&gﬁqbﬁﬁﬁ£ﬁEB&P“
co- crystals are a new chem cal species that is forned between neutra

conpound§““@é%ﬁ@??%ﬁ”l%0%ﬂémwﬁﬁﬁ@uﬁﬁﬁﬁﬁﬂmﬁwdﬁﬁdﬂ?@ﬁdﬁﬂ“%ﬁ@é@ﬂﬂar species in
t he sane edysiaal susit 4&suatipsr @ixird, SQA 2@k enkrie SHOMB. Am&hamoescdaammmnEPmmnnnre of
comoundsy Find 90 B-0PF.00f2 PIG: o B AP0, (L0008 P 00002, B5RRAT 1o

conpl exed wit'h an'acid or a’'base, inc ase addition salts

anmoni um erigdiet higiine Wi Ui e @RS TSERH th@m@tewgréw@éhaﬁ?ﬁa%ng serraélré R&fHBIENT nc,

t - but yl ameHiRd, (PIREY, AZENBpIe, mksurasht&aab ag hdd a@gdlneglsama;sﬁlet smaume gs acetate,

glcﬁt gl Ztalelque%&sagl?oho geosr%I 18% soFuhons) ITEXIG ?ke ’Smgilbte rexac';'gp?ents far% rm pamc’ular HTHS such a’s

sugars, including lactose, glucose, sucrose, mannitol, or sorbitol; cellulose preparations, for example, corn
starch, wheat starch. ricc starch, potato starch, gelatin, gum tragacanth, methyl cellulose,
hydroxypropylmethyl-cellulose, sodium carboxymethylcetlulose (CMC), and/or polyvinylpyrrolidone
(PVP: povidone); oily excipients, including vegetable and animal oils, such as sunflower oil, olive oil, or
codhiver oil. The oral dosage formulations may also contain disintegrating agents, such as cross-linked
polyvinylpyrrolidone, agar, or alginic acid, or a salt thereof such as sodium alginate; a lubricant, such as
talc or magnesium stearate; a plasticizer, such as glycero!l or sorbitol; a sweetening agent such as sucrose,
fructose, lactose, or aspartame; a natural or artificial flavoring agent, such as peppermint, oil of
wintergreen, or cherry flavoring; or dye-stuffs or pigments, which may be used for identification or
characterization of different doses or combinations. Also provided are dragee cores with suitable
coatings. [or this purpose, concentrated sugar solutions may be used, which may optionally contain, for
example, gum arabic, talc, poly-vinylpyrrolidone, carbopol gel, polyethylene glycol, and/or titanium

dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures.



hydrochl orate, nal eate, nesylate nitrate, oxal ate, phosphate succi nate,
sulfate, tartrate, thiocyanate and tosylate; and am no aci ds such as

al ani ne, wogbm/ne4saspar agi ne, aspartic acid, cysteine, pgiraisanionessigl ut am c
acid, glycine histidine, isoleucine, |eucine, |ysine, nethionine,
phenyl al ani ne, proline, serine, threonine, tryptophan, tyrosine or valine.

I n conbi ni ng any one or nore of conpounds P-0001, P-0002. P-0003, P-0004,

P- 0005 P-0006, or P-0007 with the acid or base, an anorphous conplex is
preferably forned rather than a crystalline material such as a typical salt
or co-crystal. In some instances, the anorphous formof the conplex is
facilitated by additional processing, such as by spray-drying,

mechanoc ch. [ r radi ation
mechan pgrﬁajgfall‘hdmmpﬁﬁ%%xﬂéh ol B G CRTPAGH G R T & RUA Gl

conpl exes gsicavide “gké@ﬁepfalseaéd\?@zﬁtkag@@e of E@?““ea%éﬁﬁlflsélc‘zqréwié‘rai; ﬁgﬁc orspgitdhel t i ng
t enper at une pLEsQJha@abs\ﬁﬁs t c&rhﬁn tflé’ @waﬁ’gﬁéﬂlefltaﬁll ahllnltxlua:tvﬁﬂh ﬁaddhdhla@ﬁabse pﬁrﬂé}eSSi ng,
?):‘Jg?)eratsl Qggh a??t% %heseXt({(H(SS hm hts s h as talf (ﬁr maérxean t(e)Eﬁaste E(lzng !1%1)"321 y?‘ tggal%eerlélt (s:oaf{( riable,
whi ch provwdeempmwn@vedmwénpyesewwwdbquk@hﬁmﬁgwwﬁhmheSQ@MF&uYWﬁdKE@psuIe

or tabletaggﬁ@&hggp%%whvﬁg%ﬂ sonal ly, any one or nore of conpounds P-0001
P- 0002, 0003 04, " P- 0005, P-0006, or P-0007 are intended to cover

Ih)é Cei::]?;[ ](3 Id §J7ngolln \s/gntlecc%b%g my\% 1n1rgr%1|on l(’lpdreXtLral dElmlnlst(rJartlﬁrE} rr]nsa(\? lo Vl?ste n‘ﬁo u{r]egngusc%fab 001,
P- 0002, PriGO@8Ys, @mQQGWRMPmQGOEUMPWQGO6mV@FOPm®©9Wﬂ®ﬁmS@”f@mlﬁ@W@bf lncludes

both hydraed paM4 mmnomabmt & - o0t ;HEcor@ohﬁ@rﬁﬁ@mf&Snj&txorﬁr@J}\()@-t&Iﬁu ihachude any
004, ooogrh P- 0006. or

one or nore
50007 | HCtTA OR SR T S B A SHIVRHE P gt R b o
et hanol , smemmahnksstﬂiDmﬂemhyhmacemém@maoemmzmaﬁmdmmuaMEWMam@b@nlne

For nu' atlh on 1 CETO 1 §] n 8] ne 1 JD Q’OOl
P 0002 PU00S b 0064 " B Bobe b sk A AREaL.ThE, R e

descri bedhetoBiipns ey plsg piia ameiﬁr‘ﬁeewgeds fnﬁthzflwéarbeppm%ﬂar TnE B %ct s.
However , IﬁnMIQﬂEcﬂﬂimmkﬁmﬂhn@mﬂmﬁundﬁmE&DB@ﬁmn?ﬂﬁﬁ@?mmﬂmﬁﬁﬂBmm?dﬂﬂmﬂ

P- 0005, P &%9@" 0085 ng%[](%ndcfccat ts)rsulmlpom gnq Lreo maﬁl nan?’mu@at Sd(?n st?)?d HJ%ed to

treat simlar or ions 1 n ot subj ect's, and can be
adn1n|stev@@“%ybﬁeﬁme¥emﬁﬂweUbeeﬁmﬂﬁé$%UWhQSWﬁFéEWP@ﬁOWP e. parenteral

i ncluding intravenous, intraperitoneal, subcutaneous, and intramuscular),
oral, tramsderiaine dnbansaucesatucosaiedpiad or vafsdermbiab@intsratiSuely asagr sfidr ns

Egg\lﬂv:’ldl al l rﬁWann@ ofcag}l;rpnc%xn\gorg 9f %g%ndstl‘ad()gﬁtl’—()%@, k’-%O(B,an&]r{ 5-%&9{0%09,%? vel |
P (007, penetrants appropriate to the barrier to be permeated are used. Such penetrants are generally

known in the art, and include, for example, for transmucosal administration, bile salts and fusidic acid
derivatives. In addition, detergents may be used to facilitate permeation. Transmucosal administration,
for example, may be through nasal sprays or suppositories (rectal or vaginal). Compositions of any onc
or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 for topical
administration may be formulated as oils, creams, lotions, ointments, and the like by choice of appropriate
carriers known in the art. Suitable carriers include vegelable or mineral oils, white petrolatum (white soft
paraftin), branched chain fats or oils, animal fats and high molecular weight alcohol (greater than Cy,). In
some cmbodiments, carricrs are sclected such that the active ingredient is soluble. Emulsificrs,
stabilizers, humectants and antioxidants may also be included as well as agents imparting color or
fragrance, 1f desired. Creams for topical application are preferably formulated from a mixture of mineral
oil, self-emulsifying beeswax and water in which mixture the active ingredient, dissolved in a small
amount of solvent (e.g., an oil), is admixed. Additionally, administration by transdermal means may

comprise a transdermal patch or dressing such as a bandage impregnated with an active ingredient and
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art. and include considerations such as toxicity and dosage forns that
retard the conpound or conposition fromexerting its effects. Techni ques
and for mwetnmne4gener al | y maybe found in Rem ngton: Thecswst@ooessasnd
Practice of Pharmacy, 2 1st edition, Lippincott, WIllianms and WI ki ns,

Phi | adel phia, PA, 2005 (hereby incorporated by reference herein). [0073) In
sone enbodi nents, conpositions will conprise pharnaceutically acceptable
carriers or excipients, such as fillers, binders, disintegrants, ghdants,

| ubricants, conplexing agents, solubilizers, and 'surfactants, which nmay be
chosen to facilitate adm nistration of the conpound by a particular route
hxanpl cs of ear ners i ncl ude cal ci um car bonate, cal ci um phosphate, vari ous
sugars Sl'lochonal%\ nc T, IT(l)QSI'Le drrgrs T lSu?ﬂts @hwrd aleQr 10 ﬁ%ﬁﬁ%lsi%}fed ﬁlttﬁerfg gel l'ul ose
deri vati ves, ﬂ at i i i"ds, sonmes, nanopart the Iike.
Carriers f@ll*ﬁ@ﬂ@‘n@‘ﬂdﬂﬁﬁy%é‘l"@@délaliﬂﬁ‘yaﬂe@wﬂé’? Fpteopy réftﬁféf@n a‘§“§16¢“$/ent s or for
suspenS| qn@umg,mq]Lg@ih@gmlﬁgar exanpl e, sterile solutions of water for

i nj ectl on (V\FI ), sal ine solution, dextrose solution, Hank's solution,

Ri nger’s ﬁ tjtlll \t)lT’lL A %ﬁ%f%ps Sy %Illc OF Owop&l;n !)ngsllil §001qﬂ(50“?‘| (Pb:i §100 | yet hyl ene
gl ycol s, par a e I'iKe. Cl pi ent so include, for
exanpl e, PcQﬂ Pt ‘H’ﬁ? oxk- P?OGGW"H’P@%iOBFéhGY%’HrF Edélllg%?redaﬁs{‘llléa“tsrré‘@h%lowﬁ?ré Piicate,
cal ci um Shhp&ads@-0080eL00M, alowrs, PO®I4| P-0@E EP-0 VRGN BB (I TH &ﬁﬂppdm(ﬁah@eofa@yuer ed

cel I ul Ose mu ager Otc{]Stol\'!vl clzrlopaebuca llel S0} lutcl)onesu ensclzo?llolr elrc())sgle PC\Ef ers anc! oﬂltlons ma I um
car boxvmet Ry L& ¥ U Bepy U Arerir T 1 rbonat’e Y

nbundl e sft)real'aleé walcudabéd 4dqﬂrilwu knogn édhatrie Porctacirmlmm“sit:realmafnéuderzraulnée qu&m earj

te. /me S:jafica;:ﬁ@taﬁlactosl Gi s'ta'rl:ﬁn a%gl ERIYhs n’;aly 'C(Krﬁfr@éﬁ@py@ké Q&cglgstecrﬁee\,aarf@vé@)%noc magnesi um
sureh. sodium starch & yeol at e, pi oi i ust ear.

di bchenat™8S g FREEF §i © afﬁﬂﬁgweéa?ca%%a“dnmﬂ b e 3 5i ﬁ““ﬁ%\%%%% h‘ﬁ%/eéﬂonéot ton
seed oi | ,mgastdriniseaidyaihhlingiviagpral, pond, atorhiedmer gdbvicol, ard the] k€ Ang060er 80B0) ,

pol yoxyet, hydnﬁ@&dgiwmﬁl P- o@@llomwm m%bm@@% &rp%@pw 9&9&%&@ 91%1%@#1{59' ! ose
sodi um al ic acid caseln, net acry ic acid di\i pylhen/ene_copol yne

sodi um ddéag%ﬁﬁéd in SRt hioHeT ithgleg theroipry F GRS @ﬁgﬁPstermﬁréP%h&S fluticasone
-cycl Od@)ﬁd’phtﬂ%te u@aInycsmdaatile@pl(meuegmalﬁ@dloy@eﬁdeaﬁlee 8@ipsoniGe bifimhoat@tasohe EGS

(d-al pha-toco 18 succi nat e >sium | auryl
sulfate, Ildrl cﬁmrgh 1PU',_%'15J(1@¥[<3 r?cht¥?q d ’J(-)FIII’IO erol; antlch lner )C aﬁanpguc ta aci d est er
of pol yetiprytrogmen @;Ply@mrsﬂotrmurraprmﬂym{yl&hkyreefr@émsl@ncmlomm ffnameysuakwd ester

(e.g. quz\yxcweutem@bwm&w Mntu%lgl(ﬁﬁtrﬁﬁmk;g%@ 1 JligorROLYAX YiRE RysinglcBedsSRE bi t an
a sorbitan fatty acid

fatly acid est ster

coter v oy ah SRttt e & e Bt b FSRE. v £ of
sorbitol, eumﬁ@gsreagorhlacm@@c dht&@bl@t&@rmwomwp@tcwlr@ryn b@igto s@ogihsadypmdanide d
sucr ose, sgtggg;rg,gggmggl ci um phosphat e, dibasic cal cium phosphate, tribasic
cal ci um phosphat e

[0079] The amounts of any one or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005,
P-0006, or P-0007 or compositions thereof to be administered can be determined by standard procedures
taking into account factors such as the compound activity (in vitro, e.g. the compound ICs, vs. target, or in
vivo activity in animal efficacy models), pharmacokinetic results in animal models (e.g. biological half-
life or bioavailability), the age, size, and weight of the subject, and the disorder associated with the
subject. The importance of these and other factors are well known to those of ordinary skill in the art.
Generally, a dose will be in the range of about 0.01 to 50 mg/'kg, also about 0.1 to 20 mg/kg of the subject

being treated. Multiple doses may be used.

[0080] Any onc or more of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 or
compositions thereof may also be used in combination with other therapies for treating the same disease.

Such combination use includes administration of any one or more of compounds P-0001, P-0002,
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cal ciumsul fate, dcxtratcs, dcxtran, dextrin, dextrose, cellul ose acetate,
mal t odextrin, sinmethicone, polydextras em chitosan, gelatin, HPMC

(hydr oxypwopyio/redssyl cel | ul oses), HPC (hydroxypropyl celhruiseosie)p26816

hydr oxyet hyl cellulose and the Iike. [0074] In sone enbodi nents, oral

adm ni strati on may be used. Pharnmaceutical preparations for oral use can be
formul ated into conventional oral dosage forns such as capsules, tablets,
and liquid preparations such as syrups, elixirs, and concentrated drops.
Any one or nore of conpounds P-0001, P-0002, P-0003. P-0004, P-0005,

P- 0006, or P-0007 may be conbined wth solid excipients, optionally
grinding a resulting mxture, and processing the mxture of granules, after

addi ng s f) 9'@00"6&')9 dOb;é,rPl 0%? otllf Odd?%!drogger n'fope 099; lﬁl%rﬂ)’eulf R Lgl)&%HPIIIHQS Dlt %bl ets,

coated tablets, hard capsule es, sol utions é g %ueous
al cohol i cidmgystgion gf agy Pistor G‘H@)Jf cpioun e -0 k- 0083, P04 B-0Me DB R-Q008 08~ 1y
parti cul aF-goofrihd dﬂE & r&mheaﬂms;ugamssmk BEbddGhchg, dbagd Bsee n@clhﬂﬁi(f&x&nv &WoF 0Se,

manni tol, or sorbit P’O()ﬁlell’l()ﬂé ?%O(Brle%aﬂ 48 bo%E'%’ooBé) Fﬁ@ﬂ%r&hcr%g%lﬁmnscga{ ﬁgl

wheat st aP€ho PR E LY rch, n, gumtra
cel lul ose!,sahyekmmwmopylrFFbt:tWyIlrLtbfedlﬂouﬂté@ed re@@mtwoemtb_@xryhee@hyﬂieéépﬂeutryose
(CMC),  angddikis Pal ML iR o Ghindonen 1, R¥R;. povi done); oily exci pients,

i ncluding vegetabl e and ani nal oil's such as sunflomer oil, oIive oil, or
codl i ver [8641 lTIS unc%s?c‘)of qg)tsu? n co %Enmijon?%c\uges us oﬁler tgere??egtd?ugs meii SI ntegrating
agents, such as cr nke vin Frol 1 done, ginic acid,

or a sal trrechéreef- ‘sm:fhht&shcs@idﬁmrw aIngFilﬁameV begdipigiyeicd aifferegyiets @ widine or
nmagnesi Unhst @, akLas v@t WRIndst ieGl 1 ers, ? SUCHrs AS G INGEERE e (S0 BIdER] 24 Ays,
sweet enl n en asS SucCrose, ructo S a
A ur ol O SR TTIGTaD 1P 46 g tgertroguchod 5 RE e M, DIRG! p IR

wnt er gr ee0@p. oc ROHGN\or Ldngeauanngysreadror dyle-sghaufriesis oty opd @meretos compbungh may be

used for yggnty. GdoEQ’tdo@ﬁP%mPP%(%Cf’ 8606 2R PLooEY &toano&fto%m&tsofd%e& or
combi nations. Also provided are dragee cores wth suitable coatings. For

this pur pﬁ@@“‘%ﬁ&’éPft“fdést%l“’@tfg‘h‘fap%& Dt REocrry tiets LS eRhehe may
opti onal liyfrQemtiabuh af ofgerXanplvel angdi @makioCsonpalnds P-pmi ypviony, Ppwe, ol i done,

carbo po ! Ig&\d(m (%on ?’t @T{ 5 ornlel)(ﬁy XICC(()allnb(ii%ngs/tl%l COF d'fll q{ytm me(%ﬂ'l]g X Islc!)%’tlme ?rclgr%g\i

sol uti ons, swta organi ¢ solvents or solvent m xtures.
Phar rraceutﬂimc,baflorep)r disahattho Asraphaproedre bl seaehbetiaisyhy preseniderepiaa profifes

C?psu: es madevenfor ggluaé@ brofe (gednqaam P-0@A, M@dob 18@0§@tdooﬁea)hmpmmwl eshrr?de
of gelatin | ast | CI sorbjto u it
capsul os o RGHPaPERH AEE b Y R Bl RIS ROuB A ROGTE Sy PIPET such
as | act os@ninpirndepreby shecimegsuistiadisihestign d/hepseindombigaint &r syedvteas t al ¢ or

nmagnesi urpd%%émla %a@&g deli QBT boRAbde ¥r mat 8RLIS AL P-0001) P08 POABSELIRS, the

active cof ou nd be di ssol ved or suspended in sujtable [iquids, such as
fatty oi | 00f, IPq(wp% or P-0007 or compositions thereof and one or more other drug 1herapeut1cs delivered by

thu same route of admimstration logether in any formulation, including formulations where the two
compounds are chemically linked in such a way that they maintain their therapeutic activity when
administered. In one aspect, the other drug therapy may be co-adninistered with any one or more of
compounds P-0001, P-0002, P-0003. P-0004, P-0005, P-0006, or P-0007 or compositions thereof. Use
in combination by co-administration includes administration of co-formulations or formulations of
chemically joined compeunds, or administration of two or more compounds in separate formulations
within a short ime of each other (e.g. within an hour, 2 hours, 3 hours, up to 24 hours), administered by
the same or different routes. Co-administration of separate formulations includes co-administration by
delivery via one device, for example the same inhalant device, the same syringe, etc., or administration
from separate devices within a short time of each other. Co-formulations of any one or more of
compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 and one or more additional

-
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paraffin, or liquid polyethylene glycols. [0076] In sonme enbodi nents,
injection (parenteral adm nistration) may be used, e.g., intranuscul ar

i nt ravenowe,2oiondoaeper i t oneal , and/ or subcutaneous. AnyPCmAISeE10/026826 Of
conpounds P-OOA , P-0002, P-0003. P-0004. P-0005, P-0006, or P-0007 and
conpositions thereof for injection may be fornulated in sierile liquid
solutions, prei'erably in physiologically conpatible buffers or solutions,
such as saline solution, Hank's solution, or Ringer's solution. D spersions
may al so be prepared in non-aqueous sol utions, such as glycerol, propylene
gl ycol, ethanol, liquid polyethylene glycols, triacetin, and vegetable
oils. Solutions nmay al so contain a preservative, such as nef hyl paraben,
propyl par g\%ggbrap%ph(ﬂ(é?gi%R/%nQAme r9ﬂ§199l1des ErQJan‘ &n cﬁtgw'e %ﬁteltlem tggt‘:{hgrss%éh’ tha@ﬁgy the

like. In addition, any one or nore of npounds - ,. P-0003,
P-0004. PaDBTYmINPieyd OBonedrvie. ptinmede S%ﬁﬁd%‘m(’i‘”&fﬁ SOI’E%F é’c?l“e f?HEP 958" or nul at ed
in solid bepdmdsimcirbsbdited sf@haexanpd @emil y10 phiel, iyz:ed! hofitas theiamidiogiedi ssol ved
or suspended p r.to 0077

topical of tr agucg“llernﬁfIIHa{dnC(i[cf)%?oul an%%r\fg?io&n%q}% ﬁlf%nénsuﬁl%ﬂﬁg%?itl ons of
any one or twhpkecofaydmrpdundsP. Goang pe mzl\emm%ts P- 0004, P-0005,

P- 0006, or P-0007, penetrants appropriate to the barrier to be perneated
are used.Eﬁthngnetrants are generally known in the art, and include, for
exanpl e, for transmucosal admi nistration, bile salts and fusidic acid

derivati vigsss) | AR LihONo mé%Iz&rngﬁm&mmm%b@w%@@h t19 mh@€dsks fidkgieer meat i on.
Transnucosal admnistration, fo hrough nasal sprays or

supp03|thP@@“Eﬁ@éf&Pj&P‘WQ&Pthﬁmmﬁ%ﬁﬁ3éﬂ??8H§a8?“%ﬁy IHHBE GresEetE bf
COITpOUI’ldS hdRe @0 01lthe iP«cDQD2 Jn sBmOOQBplesPthO @A speBrDOOHresuR-1RAE] foos coRPp@DO7 f or
t opi cal G}Qamhﬁ‘v' %()Lea%:in%ﬂe \[IEJX deDQO Ihgrsg%gc%kﬁ(%t%ﬁ oPJn atom ifr (€ AlReuld, | ercl{ /1S,
oi ntment s, hoi ce of pﬁ;o priate carriers known in the art.
Sui t abl e C@‘éP‘?”P‘é‘Faém& ﬁbfr%@r %@év%v@t OPTHTSHEF oW Fampounghiot BrpEen Bpdifum
(whi te sabinsparafdubd )or clmgRGHES Pﬁ&ﬁk\ﬂ; litabs S@k! Minb& 1 1/ani3rBdsedaab cand hi gh
nmol ecul ar h ol...(ar er than Cl nent s, earners
are sel edt'® tg)uéxﬁ&loﬁ%p 4% He a% |tP\a/tént f\ﬁpe}lca“ ¥ (gafhrg g lbcsréf/%ﬁlesggg)nufcauo RARS
stabiIizém@?mhﬁﬁ@c@aﬁﬂﬁ»anﬁ*ahﬂl@thanmgﬂmﬁyﬂéV§#Wﬂﬁ?&Mﬁ@d@ﬁméﬂﬁmelI as
agents i mpahbtdgoeRL0or or fragrance, if desired. Creans for topical
application are preferably fornulated froma m xture of mneral oi
3Ie|SfSO|e\r;1€JLI‘S: T’lxllé.qgsﬁa LSISV\@”_)é raﬁ)%lrg V\Qi fOIrlL acnq[{%-dctﬂmm-%(ﬁ%E 7 §hr(}§y l?‘v(;%{lym Rdﬂghedl ent,
Addi t i onahrryl,OIZa?dHP‘ledsrtCr3atdrlt9nylbyhcvrlhws'dei’ﬁﬁﬁl means nmay conprise a
transdermal patch or dressing such as a bandage inpregnated with an active
ingredienmmmndapphamalhmtane 20k di o3 -[@ AT-meth Sy gl rididinisemt 1I$1-knowmn,3in t he art.
"lo be admi ni.ster e

Tpyridi ony Ppheny am1derp &)f()l %as synthesized in six steps from 2,4-difluoro-

phenylamine 1 as shown in Scheme 1.
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transdermal delivery system the dosage admnistration will be continuous
rather than intermttent throughout the dosage reginen [0078] In sone
enbodi nenve,2oenmp4mse or nore of conpounds P-O0Q , P-0002CTRS0608268 0004,
P- 0005, P-0006. or P-0007 or conpositions thereof are admnistered as

i nhal ants. Any one or nore of conpounds P-0001, P-0002, P-0003 P-0004,

P- 0005, P-0006, or P-0007 or conpositions thereof may be fornulated as dry
powder or a suitable solution, suspension, or aerosol. Powders and
solutions may be fornulated with suitable additives known in the art. For
exanpl e, powders may include a suitable powder base such as | actose or
starch, and solutions nmay conprise propylene glycol, sterile water,

et hanol F%}qnlchlorlde and other additives, such as acid, alkali and

buf f er 551 Such sol utions or suspensions may be adni ni st er ed by i nhaling
via spray, punp, atom zer, or nebulizer, and e like. Any one or nore of
conpounds P- 0001, ,P- 0002, 003, P-0004 P- & P-0006, or P-0007 or

conposi tion hereaf may be_used 4,4 .conbivpat wi th other inhaled
t her api es, x | e,¢ rtlcﬁst-r0|d§ uch as fl casone proprionate,
becl onet h opi-onat e, Ot ¢ i Nl @ne acet&hh e,o budesoni de, and
nnnetasone mHgoa e beta agonksts” such as but erz0 ssalneterol and

formoterol; antichol? nergi c agents such ds |pratrop$| m br om de or
tlotroplun1 vasodi |l ators such as treprostinal and |l oprost; enzymes such as
DNAase; therapeutic proteins; |nﬁumoglobulln anti bodi es; an

ol i gonucl eotide, such as singlg oubl e sﬁﬁaﬁded DNA or RNA, si RNA
anti biotics such®as bra C|n arinic receptor ant agoni st s;

| eukot ri enesterd ageni S' nt@gonl oy otease i nhibitors;
cronmol yn sodi um netbey sodlun1 ané SOdIU N 9nng|>cate [0079] The

anounts of any one60r0 e of coﬁbodh s P-0001g P-0002, P-0003, P-0004,

P- 0005, P-0006, or P—OO or conpositions thereof to be administered can be
determ ned by standard procedures taking into account factors such as the
conmpound activity"(in vitro, e.g. the conpound c50 vs. target, or in vivu
activity in ani f|8acy noes s) jp%* ‘|q3results i n ani mal

model s (e. g, i Inhalfl fgm' N-oavai '%IHN} t he age, size, and
wei ght of the gubj %”HAthe order asse ed Wwth-the subject The
i npor t ance othHﬁse and other/kﬁctors are WelH known to those of ordi nary

skill in the a’t. Generally, ﬁjdb§e w Il be-opatt he range of about 0 0 1 to
50 ng' kg, also about 0.1 to 200%ngy/ kg of the subject being treated. Multiple
doses may be used.

Step 1 Preparation of 3-amino-2,6-difluoro-benzoic acid benzyl ester (3):

[0084] To 2 4-difluoro-phenylamine (1, 5.11 mL, 50.7 mmol) in 250 ml. of tetrahydrofuran, cooled
with dry ice/acetone bath under an atmosphere of nitrogen, n-butyllithium (1.60 M in hexane, 34.0 mL,
54.4 mmol) was added slowly. After 30 minutes, 1,2-bis-(chloro-dimethyl-silanyl)-ethane (11.5 g, 53.4
mmol) dissolved in 40.0 mL of tetrahydrofuran was added slowly. After 1 hour, n-butyllithium (1.60 M
in hexane, 31.9 mL, 51.1 mmol) was added slowly. The reaction was stirred at -78 °C for 30 minutes and
then allowed to warm to room temperature over 40 minutes. The reaction was cooled to -78 °C and n-
butyllithium (1.60 M in hexane, 35.1 mL, 56.1 mmol) was added slowly. After 70 minutes, benzyl
chloroformate (2, 7.97 ml., 55.8 mmol) was added to the reaction. The reaction mixture was stirred at -78
“C overnight followed by addition of 120 ml. of 2 N aqueous hydrochloric acid. The reaction was
allowed to warm to room temperature for 2 hours. The organic layer was separated. The aqueous layer
was basified with potassium carbonate and extracted with ethyl acetate. The organic layers were
combined and washed with brine, dried over anhydrous sodium sulfate, filtered and the filirate

concentrated under vacuum. The desired compound was isolated by silica gel column chromatography
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(00801 Any one or nore of conpounds P-0001, P-0002, P-0003, P-0004, P-0005,
P-0006. or P-0007 or conpositions thereof nay al so be used in conbination
wi t h ot hewothswmpises for treating the sane di sease. Suclkrcrarsbémwardison use

i ncl udes adm ni stration of any one or nore of conmpounds P-0001,

P- 0002, P- 0003, P-0004. P-0005, P-0006, or P-0007 and one or nore other
therapeutics at different tinmes, or co admnistration of any one or nore of
conpounds P-0OOA , P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 and one
or nore other therapies. In sone enbodi nents, dosage may be nodified for
any one or nore of conpounds P-OO0Q, P-0002. P-0003. P-0004, P-0005,

P- 0006, or P-0007 or other therapeutics used in conbination, e.g.

reduction r a er used al one,
by et hods el R R B R oy TP MR e BT 1
understood that use in conbination includes use with other theraples

drugs, nedifcal”BrEREEUrdsBYE - PRREE S-St R TE HET  FHef AP B 5 GEedur e may be
adm ni st epesd] ato dififier.edtflutrb-hegoi{ &idghenp dstai (B, 600ShLrstmrbdl e | 50swicét as wit hin
hours (e. r | 2 days.
2-4 days. (gcﬂoq'onac%mnc pvrlﬂmgﬂ’ '@%’ %D T}lg}:] e}g@]m{éd'r}}ee Slll’h% r@}éorgd??zg}g(?rggrféé P- 0001,

P- 0002, F’“’G@O‘f%“L F“‘dEfbdhe ! CF‘“GO‘@HS stirpd gigpen “'@P“HF‘”OQ}GV“EB? ‘hérbﬁ?ﬁ’iﬁglnqu% Bher eof

or at thecx§ama whth BByl a&ld&ny160([11@111@ﬂavEWaew&fledGﬂMthnd&d Br D00 IdroR-0a2, P-0003,

P- 0004, P-000 6 Lo, COMPOSiLions, thereo
conbi nat I%Iﬁqa?lgcrcdl 9% dltralc ponccnprat%dhunder vehcu I;Ihe desired cam%()ufl Well’s(ﬁl)suglgalwght hat is

adni ni st eﬂ”edertbﬁé@mbﬁlrtwnmre@memwcy w‘sm*vlla(é T4 §;3e1|‘)/§b Mé[li?’ﬁdlvwit he &%y one or
nore of compounds P-0001, P-0002, P-0003, P-0004. P-0005, P-0006, or P-0007
or conposirdi onsduheneab. GQzﬁmmaBS(breﬁﬁzdJ\Aizlloh\ilcﬂmﬁ))%h@cﬁxl adid'(ma or longer tine

before OI’[ WﬁLe]’o }\‘h%ﬂuoro- Qﬁrép?l%rlasgg? I {dmgo)ob%?g)ll{ragd beruy gﬁ%?ﬂ% mm(ﬁi)l% t he

present invenhtion provid ver of conpounds
P- 0001. PRY000Z mCF’df@’O@@ o pPlaQOYUydr @Lde()@@rboPtlg@)@@ “aé)PddFli Odorawen enpessi ti ons

t her eof f amguqawog@r at mﬁxﬁfoptﬂhﬁﬁul&ir ug: r&dh@rnapemt&eaﬁna& ML &dcehtyatcd uﬁ’ciefl ferent
route of admnistr an or nlstratlon The use in
conbi nat i ‘GR"FSF E'EN 1@ Jr“%[ifi é(’“@f’%&dh? ﬁ?gnggt@élf'?l‘i‘ﬁélf 3&”‘5 D &IPNR Ry one or
nore of conpoeunds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006. or P-0007
or conpositions thereof and one or nore other drug therapeutics delivered

by the saymm 4 qu&;ﬁmm‘m @dmdmz@{of?aﬁﬂo@ﬂc T]QzQ)@IqMﬁJmJ)—Ben@d}}’chfo@:HW} -ation, including

formul ati er co ch em ked. i a way
t hat theQ%}%l W[]al (ﬁd]{-‘ é‘igr&?%é“rcapeu m%t VACEY i lyoa%%lgﬁ’mo ’e’?oera]Ej tqul one a

pect | he otudwepnddiriery! dhlverapyO mhyo. ?demmxb)-ve;ctmd@nds {lerredtianivahhangtoodiex &r 3 nor e of
conpou ndshoas Q}QQ lom?'frgggg gl\ Pch@QénpoE’n&@)Qﬁ%’t whe @&Qébhe Ez:xpsQ(QQvnh&ﬁ fuRﬁeQOO? or

conposi t Ip?lﬂfslm;[ug)er eof
Step 3- Preparation of propane-I-sulfonic acid | 3-(5-bromo- 1 H-pyrrolof2,3-b]pyridine-3-carbonyl)-2,4-
difluoro-phenyi]-amide (9):
10088] To aluminum trichloride (8.89 g, 66.7 mmol), 150 ml. of dichloromethane was added under an
atmosphere of nitrogen with the temperature maintained below 5 °C. To this, 5-bromo-1H-pyrrolo[2,3-
blpyridine (8, 1.64 g, 8.34 mimol) in 20 ml. of dichloromethane was added. The reaction was stirred for
60 minutes and 2,6-difluoro-3-(propane-1-sulfonylamino)-benzoyl chloride (7, 3.50 g, 11.8 mmol) in 20
ml. of dichioromethane was added. The reaction was stirred for 6 hours, then warmed to room
temperature overnight. The reaction mixture was poured into watcr and extracted with ethy! acetate. The
organic layer was dried over anhydrous sodium sulfate, filtered and the filtrate concentrated under

vacuum. The desired compound was isolated by silica gel column chromatography
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in conmbination by co-adm nistration includes adm nistration of

co-fornul ations or formulations of chemcally joined conpounds, or

adm ni st reDi20/0i945WO or nore conpounds in separate forpulraisc@os2esié hi n a
short tinme of each other (e g within an hour, 2 hours, 3 hours, up to 24
hours), adm nistered by the same or different routes. Co-adm nistration of
separate fornul ations includes co-adm nistration by delivery \ia one
device, for exanple the sane inhal ant deuce, the same syringe, etc., or
adm nistration fromseparate delices within a short tine of each other
Co-formula tions of any one or nore of conpounds P-0001, P-0002, P-0003,
P-0004. P-0005, P-0006, or P-0007 and one or nore additional drug therapies
del i vere I pas gt on o t oget her
such thangﬁg%mggﬁgggmﬁggf Fg?%fe%giyﬂgﬁepdgélgg)q%%gﬁugﬁﬁthﬁg§%eparate
conpounds*®é8nbi ned in one fornul ation, or conpounds that are nodified such
that they are chemcally joined, yet stiII mai ntai n their biol ogical

act i vi ty Suchrehewioeald-ypajai-néahiconpoadscomnay s-havehay-hirinkéageyi-Wat 1 s

subst ant I}ﬁ'J’FL[X[ ’rﬁaﬂ/ﬂtzg'llnpegafb(;’}n/yp)/g’ﬂ’ 91£zdet /Iﬂ’q}{llb\;lénkage may break down in vivo,
separatlgﬁ he two active conponent EXA hxaqg{cs related to

the pres Q9§n@@ﬁﬁféﬁmé?éaﬂ%bdFPﬁéﬁ1HéV%ﬂP PﬁFWﬁ%W*%§§€§” 4Byt i ve
techniqUQﬁu@anmbecu&ﬁdgoﬁManemawnhthameohmhﬁmﬂ@duhewbemubhms&hamUVe and
2:(g.mr)]|ofi‘s Ln}‘i%);(}llpnlgml(amc ir%r?x%%% (Y@ 4t49n t??’S%?T?Befo JV%QEY the éld%lrtlltox% (%o%oroléﬂrrfzgnﬁave
mor e t hartegperiyapd o dhe 1t%17fttﬁhéum detﬂ@ﬁféﬁ“dﬁsndﬁliﬂbmﬁm) ‘D’f[l hn atomin the

ggl teﬁul e, bls‘@(?&Eny%o@h@QmU@g]dlrala@/rioﬁhga(ﬁm?ﬂpmﬂe RictiehhQRQ xﬁwb@alhtwe@tf g f

nt hesis o no arnatl on O e.T1oun OI‘
et a WY SN TR oo MR S AR TR B R M e
publicatnmmﬂwwm©@ﬂ®@2ﬂ8894mamd(MSﬁPaﬂ®m®WApprwamm@nWSmmiamenunmamnm

11/ 960, 5&9&5 (h?ldgl?d i4 %d M‘bf@%%f su%gptﬁ delgﬁlzgéi% mevErt\ﬁ)bgsleWL@%Hﬁl@gsw glfO 1\%-” ch are

her eby |ncorpora ed y reference regard ki ng. conpounds.

EX8.ITp| e ]E]Zl luggpﬁcfuﬂbzé,idgn 1:terplp%(bépglﬂjforgﬁlztfcdﬁfi gx d&fé?n&rlle 20-100% acctonifnlc over 16
{2, 4-cli frhioesar Sml per friZhurse t\p@eyap Yid ivhsdien comiihdd-ahdpy sohvoht ofmoRed3mitd pyr i di

pe- 3- car g Bl Rl a%?% kB85 090 L9083l ropans: 1- eul foni o aci d

{2,4-difluoro oXYy- pyri -IFprrroIo[Z 3-

b] pypdi ne- 3- car bon phenyl } -am de P-0001 was synt hesized in_six steps
from 2, 4IHPWPﬁ8rBﬁﬁ@%VV HWh@’&“ﬁ%m%ﬂﬁhﬂ(?ﬁagtﬂéﬁﬂTTdééﬁéﬁﬁ pedep 1
Preparatueﬂmmﬂ)34aﬂmneahﬁw&hﬁhmwmmoben20|c and benzxl ester (3)

[0090]  Propane-1-sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-difluoro-

phenyl]-amide P-0002 was synthesized in four steps from 2,4-difluoro-phenylamine 1 as shown in

Scheme 2.
Scheme 2
F O F
F g o
C‘\ //O i _ Step 2 ‘/
i = O/Sv Step 1 F e F
+
o < — HN\// HN\S//O
1 NHQ 4 z 12 O// >
\\
E F
I 8 O
N y Step4  NCo~ A 1 N I
NC/i\ \[‘\FHNS—LM \L,:FHN%S‘JI
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N i H

13 14 P-0002



| 0084 T D 2,4-difluoru-phenylam p (1, 51 1 niL, 50.7 rnnol) in 250 nL of
tetrahydrofuran, cooled with dry ice/acetone bath under an atnosphere of

ni t r ogen,wo-2bwphdsst hi um (1. 60 Min hexane, 34.0 ni, 54péTrusedip/ovasc added
slowy. After 30 mnutes, |,2-bis-(chloro-dinmethyl-silanyl)-efhane ( 1 1.5
g, 53.4 mmol) dissolved in 40.0 nL of tetrahydrofuran was added sl owy.
After lhour, n-butyllifhium( 1.60 Min hexane, 31.9 nL, 51.1 nmol) was
added slowy. The reaction was stirred at -78 0OC for 30 m nutes and then
allowed to warmto roomtenperature over 40 mnutes. The reaction was
cooled to -78 C and nbutyl ht hium (1.60 Min hexane, 35 1 nL, 56.1 mol) was
added slowy. After 70 m nutes, benzyl chloroformate (2, 7.97 nL, 55.8

mol ) vvas,d, Lmtiz TE R0, DE, woromnhe 1 s stirred at -78 C
over ni ghtm?’ R pF [J?h!?;;fﬁ%lzoﬂﬁ h@‘!!%%‘? 901 N%ZIH{J%(()% hydrochl oric acid.

The r eactl%"ﬂl wét% Jaﬁ Pkfﬁi'\?éﬁf’“%alwf%fr% ltlé gr%énmajhﬁé PP BT PE The
organi ¢ |@yemlwas msepatat@anJinalfaguantig #ayemiwas nbﬁﬁ)md@dmw T r@eta@ssi um
carby nou AR LR R BRELELR 0 RL ARLEG LS, MG
filtered laoscotiecdand eyreted "obsbEnedas dde urisioywaseamritsd dusiasredwdonpound

was i sol age dRy oSl diﬂ@amgsesbdml,dmma@hn@r@@t ngm%w(aﬁaoh&hm&faems@cauinexane 20%
to give aTcolg ess Step 2

0,
Prepar at i of “6f° r‘z‘at%lald”ﬁ’?fgsgb‘é“ (Cf)f”%f)%\% g/?“ﬂtl(’?rg)“ﬁ%g%‘g “NY) esb%n?gip%ungéld benzyl
ester (S)L9-9pEOBT|") &I1SB=5am [IYoH 2,-6X3¢lPd. 1 uor o- ben/ oi ¢ acid benzyl ester (3,
6.00 g, 22.8 nmmol ) in 150 nL of dichloronethanc, pyridine (2.76 nL, 34 2

mol ) andSrd;xbr“Op’@d}l@mmir(ﬁbijoﬁ&[lyjsulféhzt onid ﬁle dfthoro3- /&%Wmasm&emml ) were added.
The react :%(%th Il)d%(tpéla, 1 suﬂ DINIC ¢ cHig?élg !‘egl\glurngdeél gram .38 mmoh) in 1(P1 IurfEd i nto

wat er, ayer’ was washed with
bri ne, dr tedlydovienn ta.lri@ymtmuﬂ;hfsmjmwwes@M@@led nf i B'e p@thnedrd ict bagh, fifhjubr at e

concent r afeghdpndge maswmm;rh@mﬂ.@élza%d EQRP QURLLMRS) nl.b%ghmuﬁgdnw th silica
gel colum chronmat ograp ive colorless oil 199 . MS(ESI)

[ MeH ] — L@lmmfyldrgf)taﬁfa%adéﬁdeé\g’:r rrbrﬁlte&fw,l\é—d]met hyl- tormamgdg (54Z ul, 7%18 mmol) was
, 6-di fl uaﬁdﬁdapo@wﬁ@paneeamwsulrfeoamhoammm)recbfenwommea@u -8 {(Gand thp0QIBG4d td O

2.6-di fk K J 9o REPRANELE A SHLL QYL ARG OB0EM €. A0 REDTAFSRST (O

2.0 g, t hanol’, i um hydr oxi de on
(100 mg) aAfEe. afdraér@dmcrthér ‘f“é&@f}i%ﬁ”h/\‘»ﬁ@e §t1¢dr0rf@dnfuﬁra@srso41w?%fgféﬁldﬁﬂterid aTthm for 15
m nut es. flh& \xe@a&tcén@med/vaqserfvhdumEle@u,&md b} Bkeafetilchitat @u&lﬁn@aﬂ{yreml@dmmder

Vacuuth’ 51 ace cm C?(dsl red c(iherg)s(?rlélc? om ngaswq yel?owso 9)30(5 .S used in
AOUT f UT f galf ‘of

the next S puri par at

2, 6-di f1 UK bSlﬂN( LYi) crpéhé Mdyu’hﬂf owylilcéwmdlb@ﬂlzwll\/ fm: Ihhlcqut der ( 7)
Step 3 - Preparation of propane-1-sulfonic acid {3-[ (5-cvano-1H-pyrrolof2,3-b]pyridin-3-yl)-hydroxy-
methvl]-2 4-difluoro-phenyl}-amide (14):
[0093]  1H-pyrrolo[2,3-b]pyridine-S-carbonitrile (13, 301 mg, 2.10 mmol), propane-1-sulfonic acid
(2,4-difluoro-3-formyl-phenyl)-amide (12, 1.11 g, 4.20 mmol) and potassium hydroxide (354 mg, 6.31
mmol) were combined in a vial with 4.2 mlL of methanol. The reaction was stirred for 3 hours at room
temperature., The reaction solution was neutralized with 0.1 N aqueous hydrochloric acid and extracted
3x with ethyl acetate. The organic layers were combined and washed with brine, then dried over sodium
sulfate, filtered and the filtrate concentrated under vacuum. This was allowed to stir over the weekend at
room lemperature, then extracted with ethyl acetate and water. The organic layer was washed with brine
and then dried over magnesium sulfate, tiltered, and the solvents were removed from the filtratc under
vacuum. The resulting material was purified by silica gel column chromatography eluting with ethyl

acetate in hexanes to provide the desired compound (14, 315 mg). MS(ESI) [M-H'] = 405.3,
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[0087] To 2, 6-difluoro-3-(propane-I|-sul fonyl am no)-benzoic acid (6, 1.50 g,
5.4 mol), 7.0 nL of toluene and thionyl chloride (15.0 nL, 0.21 mmol) were
added. Thwonesctims was heated to reflux for 3 hours, tirem/usenoendsi@ted to
gi ve crude conpound (7) that was used in the next step w thout further
purification. Step 5- Preparation of propane- 1-sulfonic acid ]

3-(5-brono-| Fl -pyrrol o/ 2, 3-bJpyri di ne- 3-car bonyl ) -2, 4-

di fl uoro-phenvl]-am de (9) |0088] To alum numtrichloride (8.89 g, 66.7
mol ), 150 nlL of dichl oronethane was added under an at nosphere of nitrogen
with the tenperature maintained below 5 0C. To this, 5-brono-|H pyr
tolo[2,3- bjpyiidine (8, 1.64 g, 8.34 nmmol) in 20 m of dichloronethane was
added. T ol 468 e. TaTers: ¥ .(»?r [y cbid Py -.,- 185, 2.3~ ridine-3-¢ i)-24-

2 o di puoy B3 B T B B A s 48 5 11
mol ) i n Yeomrgr/ drekrioftYret hdne was added The reaction was stirred for 6
hour s, themsnwanopdphe1-so00i: t@PE Satvuioa Hayetini2ghlpyridine-vhdéatbiyomthiyl ] 2Hur e was
poured into water, and extracte i et byl gani ¢.l.ayer was
dried ovéﬁt%é{%(\ﬁ?/k r ]dglgl dsgfc(i‘f %Jlrﬁq%u(?ﬁaﬁﬂtéél,m)ﬁ FSF%{‘ee?g’ %[%8 %nﬁe}’tag)lfﬁnf g%lgeﬁégﬁcent rated
under vaocWyirfinan e Tdes ) F Ednedniye tdied Wa s0lids dhedeastongyps &imef g &0geFmREEI M

chr omat ogsaphy( dichtRnaneh haoe/ MBI Nanohyd%s d@.c@ Weh anyvictae, Sottd (9, 1.2
0. 23 { e SRR B 0B A B oo
''n-5-yi ) -doigoyirarcd bigkr 2¢18mbhdpye iceitme sSidesarayoificd bytsdiey el folungrphgmato@ar®O0 )

[ 0089] Pre@@@%‘x@ﬁh ehfygééktgtggﬂd%eﬁgés% provide the desired compound (P-0002, 179 mg). MS(ESI) [M-

[ 3-(5-bromp-1 H-pyrrol of 2, 3-b] pyri di ne- 3-carbonyl ) - 2, 4-di f| uor ophenyl ] -

am de (9,H iO“%j‘ 0.022 mml) was weighed into a 5 nL m crowave vial and
conmbi ned with 2- nethoxypyrim di ne-5-boronic acid (10, 4.4 ng, 0.028 mmol),
f ol | owed Hxpmplaé: Hydthietiy df mraphinecO@Ifpic &fd [3dEtyont-1H-pyeolg/dd-bhooidine-30f 1M

pot assi UnLARLAPNALKo-BRGy RS RAPWO@. tip ( mg) of [1,1"- _

bi s(di phenyl phosphi no) ~f errocene] di chl oropal | adiun{11). The reaction

m xture irradiated in 1Ll 0 at, f.or m . The,sol ution
was neutra ffze%()pﬁl T 'bu%f)rbc drﬁaij [gﬁcé%r}é\)?iygpyg@?éggﬂpgr lg%’}‘%étfogg#%ﬁéo\ﬁé% “Plansferred
to a 4 mamdedH00Bhdatshiehsipidventssiaweiren t-eHuvdduerndeanylyaieulims siPie indicbads

mat eri al ;was di ssolved in 400 nL of dinetheyl sul foxide and purified by
reverse phase HPLC, eluting with 0.1%¢trilluoroacetic acid in water and
0.1%triiluoroacetic acid in acetonitrile, 20-100% acetonitrile over 16
mnutes at 6 nL per mnute. Appropriate fractions were conbined and the

sol vent renoved under

37



vacuumto provide the desired conpound P-(K)d . MS(ESI)[MIIL] * = 487.09.
Exanple 2 : Synthesis of propane-1-sulfonic acid

[ 3- (5- cyawo-2btd/poyaasol of 2, 3-b] pyri di ne- 3- PCT/US2010/026816
carbonyl ) -2, 4-di fl uor o- phenyl ] -am de P-0002. [0090] Propane-1 -sulfonic
acid

[ 3-(5-cyano-|I1-pyrrol o 2, 3-b] pyridi ne-3-carbonyl ) -2, 4-di fl uor ophenyl ] -
am de P-0002 was synthesized in four steps from 2, 4-difl uoro-phenylamne 1
as shown in Schene 2. Schenme 2 13 14 P-0002Step | - Preparation of propane-

1-sulfonic acid (2.4-difluoru-phenyll-amde (U: |[OW1] I o

2.4-dit Tuoro-phenylamne (1. 11 8 g, 91.4 mol) in 110 nL of

di chl orongt hane, pyridine (S. 13 nL, 100 nmol) and propanc-1-sul fonyl
chloride ( 11.3 nL, 100 nmmol ) were added. The reaction was stirred at
roomterrperature over ni ght then poured into 1M eous hydrochl oric acid,

t he aqueous | ayer separ at ed extract ed with e | cacet ate. The organic

| ayers wer eCconbi ned “and vvash th brt+nhe—drietb anhydr ous sodi um

sul fate an |Iter d. The filt s con%entrate der vacuum The crude
mat eri al Wa pur| d by Silica col Gfmi chr omat ogttaphy to give the
desired conpBund 19.98 g, 92.9%:0 0) 4. oI\/IS( ESI )= FMH ] 234.06. Step 2

- Preparatd on of ropane- 1-sul f'8ni ¢ acid

(2, 4-difluoro-3-fornyi-phenyl) - am de (12): [0092] To propane- 1-sul fonic
acid (2,4-difluoro9pienyl)-am de?(11, 1.5 g,.6738 mmol) in 10 nL of

t et rahydr of uran un an astm;;qsﬁﬂof gtleg;gog‘e d cooled in a -78 C

acet one/ dry>'iPde batr | it hiom di fspr@pmm der (9. 80 Min tetrahydrofuran,
24 nL, freshly preparNe fromn- but*&’?’l\b hi um andetisopropyI anme) was added
After 30 nminutes, 1N, Nddi et hyl - f br memi'de (542 2k, 671018 mml ) was added
dropwi se to the reaction. The reaction was stlrred for 30 mnutes at -78 C
and then allowed to warmto roomtenperature for 40 m nutes. The reaction
was poured into wat er and extract&d with et °facetate. The organic | ayer
was washed with BPi dried ovef' dnh drous sodiumsul fate and filtered.
The filtrateg.ynas c6ncertt>rat etr Indér aguum a m@i fied by silica gel

col um chr omatogr gph'~gluting with i g thyI acetat e in hexane to give the
desired conpound as adight yello® sélit. (12, 390 my, 18 %. MS(1iSI)[MH ]
- 262.3. Additional material was prepared simlarly for the next step

= 0
HO Q@ Q 0
0 NC i
NG 4 Stepd TS FORN=S
| D H“L N/ N (@]
N ﬁ 0 H
23 P-0003

Step 1 - Preparation of 3-amino-6-chloro-2-fluoro-benzoic acid benzyl ester (16):

{0096] To 4-chloro-2-fluore-phenylamine (15, 6.30 ml., 57.0 mmol) in 300 mL of tetrahydrofuran
cooled with dry ice/acetone bath under an atmosphere of nitrogen, n-butyllithium (2.50 M in hexane, 24 .4
mL) was added slowly. After 20 minutes, 1,2-bis-(chloro-dimethyl-silanyl)-ethanc (12.9 g, 60.0 mmol)
dissolved in tetrahydrofuran (40.0 mL) was added slowly to the reaction. After 1 hour, n-butyllithium
(2.50 M in hexane, 25.0 mL) was added slowly to the reaction. The reaction was stirred at -78 °C for 20
minutes and then allowed to warm to room temperature over 60 minutes. The reaction was cooled to -78
°C, followed by addition of n-butyllithium (2.50 M in hexane, 26.0 mL) slowly. After 80 minutes, benzyl
chloroformate (2, 10.0 ml., 70.0 mmol) was added to the reaction. The reaction mixture was stirred at -78

“C overnight followed by addition of 80 mL of water and 25 mL of concentrated hydrochloric acid. The
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Step 3 - Preparation of propane- 1l-sulfonic acid
{3-/(5-cyano-|I Hpvrrol o[ 2, 3-b] pyr idin-3-gl)-hgdroxynethyl]- 2

4-di f | uurwophmmphdss- am de (14) | 0093| |1 Lpy trol o[ 2, 3- bbpy/ysdem@2dsicar bont
ple (13, 301 ng, 2.10 mmol), propane- 1-sulfonic acid
(2,4-difluoro-3-fornyl-phenyl)-amde (12, 1.1 1 g, 4.20 mml) and potassi um
hydr oxi de (354 ng, 6.31 nmol) were conbined in a vial with 4.2 nL of

nmet hanol . The reaction was stirred for 3 hours at roomtenperature. The
reaction solution was neutralized with 0.1 N aqueous hydrochloric acid and
extracted 3x with ethyl acetate. The organic |ayers were conbi ned and
washed with brine, then dried over sodiumsulfate, filtered and the
filtrate n d cthe
weekend AT oo anee AL AT IR S, Pl o B b o ey
The or gar\iﬂ‘éﬁoPSdSIYéfrW @SlF\ﬁ/éghlewwutnhcamﬂvwnéﬁiﬂm%twéﬂthcrwle“aet%%/elrhe AEYYFESICtim

sul fate, fdd ctoﬁiﬁxﬁ‘dl,an@-ﬂﬁh&dh@th%&‘lw@}ﬂtﬁ Sve\f\ﬁﬂlﬁir&eﬁﬁﬂuﬁﬁulffd't@mt&r&ﬂi&n(ﬁ iht fitrat € under \
chr omat ogi 5B IR HE I T RO R AP E T A el PRI, desi red
conpound(@mﬂdwgmﬁwﬁgéﬂ”&B@E@M}OTWﬁ$ﬂW1& 4@5735%éﬁﬂ%h$)P%@bhréﬁ@%n uf
propane- 1l-sulfonie acid

[ 3- (5-c\ anp-l-Hy @yzlfahm Pb280/0]> gMbriod?i—(ﬂr@pc&r G&&lb%ﬁzr)a)ﬁeiémc acid bemyl ester (17):

di f1 uuro- Y. e fani cid
{3-[(5- CJg@gP H_S -aming- Gd(ﬁhwé'% g ?)enzcllcaaugd%gv | Eé&?g@ _4]3 mrﬁi} E)Egmlg_fa

di f | uor ophéhyimt[hdfamm«ém(@é’ mBl@f Irr'gﬂ‘) {nd Pml?ﬁflé}lﬁﬁ%m I cpiprics 61, 068 & t5 8mw)  of

t et r ahydraffian, ThE SR MRYat hﬂ’ccpﬁEdo@ﬁiklﬂﬁﬂﬁlre((sgmlgmhchml?rt?&nﬂaW eI) apd@s added as
a solid. The reactjon was_stirred at &g@ ture for t hen

1
quenched‘ﬁ??ﬁdﬁﬁkﬂWﬁdﬁﬂﬁ Haeslsraye vk W% F%HW”ayﬁd@Fﬂwymﬁcetate
and the on@anﬁmsﬁhayew@uconbumedﬂLmﬂ$hedmmﬂmhd®m@memMmemmGW@mdBmdlum

sulfate asnga Ee‘l iotll.ﬁ\r{’n%grom;rgga[ﬁ& lo gf\@% ol W@% o?l(?m%trr(ga§8qg/ )UM@SI)\{I@{C}W{J m_’a@ﬂfj t he

resulting residue was purif by silica gel columm chromatography el uting
i st seoiate, s hesanss A2 goul de e o5 o, conpgund (0002, 17

I 3- ( 5- cydﬁﬂ%ll Hqpyahiool- Bl @r @3- b)kqutlekphk@y@nlnc)dqem@wwlyi bzl o (15 - PHenifd g - am de

P- 0003. [HQQ(Q)SJ“I I(Brnqp(ﬁn&rahy;]}ro%rgnf @Blm(l: 0@-@[) gi Jgg‘co(lsq;of%%ﬁl%yhﬁlﬁ)y\(lfrs QJI(Q(H 2p3- b] py
ti di ne-3-carbonyl)-2-fl uoro- phenyl was synthesi zed in nine

st eps frdﬁ*%mdﬁfﬁ?ﬁd?r¢Wﬁ8WBmﬁhgﬁ@W§WFN?Wﬁ?’ém@ﬁgﬁﬁHvﬁ“ ShEfEeEhene 3 Step
1 Prepar alydromic@t acst @antmaecdva@leorredatd. | Tho b@angiodion easacicdbvbenkytouestien ( 16) :

[0096| Touﬁ1r 1e; Pl e?ed%ncah llilyegg on&n ééluﬁl(m 9&%11\1%?givgthg’g)esipéd’coé%ur% amlli}e s.bl[i’h 300 mL

of tctrahy ro
(18,395 g, 83 8%)

Step 4 - Preparation of 2-fluoro-3-(propane-1-sulfonviamino)-benzoic acid (19):

[0099] To 6-chloro-2-fluoro-3-(propane-1-sulfonylamine)-henzoic acid (18, 0.69 g, 2.3 mmol) in 10 mL
of methanol, 20% palladium hydroxide on carbon (200 mg) was added. The reaction was stirred under
hydrogen at 50 psi for 2 hours. The reaction was filtered and the filtrate concentrated under vacuum to

give the desired compound (19) as a white solid that was used in the next step without further

purification. MS(ESD [M-H'] = 260.1.

Step 5 Preparation of 2-fluoro-3-(propance- 1-sulfonviamine)-benzoic acid methyl ester (20).

[0100} To a 2-fluoro-3-(propane- 1 -sulfonylamino)-benzoic acid (19, 5.05 g, 19.3 mmol) in 100 mL of
dichloromethane, N N-dimethylformamide (0.075 mL., 0.97 mmol) was added under an atmosphere of
nitrogen. The reaction was cooled with ice/water, followed by slow addition of oxalyl chloride (2.00 M

in dichloromethane, 10.8 ml., 21.6 mmol). The reaction mixture was stirred at room temperature for 3.0
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cooled with dry ice' acctone bath under an atnosphere of nitrogen,
n-butyllithium(2.50 Min hexane, 24 4 nL) was added slowy. After 20

m nut es, Wo22etwm4gashl or o- di nel hyl - sil anyl ) -et hanc (12. 9prgy/180010/006306 )

di ssolved in tctrahydrofuran (40 O nL) was added slowy to the reaction.
After 1 hour, n-butyllithium(2.50 VI in hexane 25 0 nL) was added slowy
to the reaction. The reaction was stirred at -78 OC for 20 m nutes and then
allowed to warmto roomtenperature over 60 mnutes. The reaction was
cooled to -78 0C, followed by addition of n-butyl  lithium (2.50 Min
hexane. 26.0 nL) slowWy. After 80 m nutes, benzyl chloroformate (2, 10.0
m., 70.0 nmol) was added to the reaction. The reaction m xture was stirred
at -78 Cover ight fo 1t of
concentrated hydr MOHI\‘ébrhl()}é\Fg\éﬁW“qg% fﬁg)rea alggoqﬂm\xggltth%{@f(%O%g)%omto room
t enper at ukehf dIhLQ dours siTFHet repgarPeairagemishad s Bprapht edoncTialchiYgous | ayer
was basi T\'ﬂﬁgm%iﬂrlﬁ&ltvaﬁlﬁl IR eCRNRANALRatdRGhh LA LIMAGA IR BhoNEthyN a REald Yl heaﬁlﬁtogte The
organi c | aye rie er an rous
Soatum surSiedetE] Fearan ma F Re T rhe oot Far 89 Shadi bt oum  The
desired conpoumd was isolated by silica gel colum chromatography (ethyl
acet at ehexane 20% to give a colorless oil (16, 12.5 g, 78.3% . MS(ESI)

[ MrHY= 28010 f&p@@m& FPpepak atsiionicQfid (2-fluoro-3-hvdroxymethyl-phenyl)-amide (21)
ester (1

6-chl ora (

7): |0097‘f d}{: [k f}HO y@r"@%ﬁ”grséf"é‘%?rf"“@?‘”?)“7 ‘éif‘i“zlof“‘(i:”?yefCS%Gr ({?énzgg Rt $(116 1. 20
g, 4.3 mBh pLiche@Bydrbfuwed, idiehkohohelheme (1N irdimeyddus 2§ ml., 2804!1HWHDI) and
propane- s sdikd @a¥lin %bgmr@l&n(mm(an@&é[eglper&u@ mjeé)ctlma@stﬁgﬁlﬁdo&xhe reaction
was stirred at roomte era ure overn theI}d[ %10(‘\,\,, and

oxt 1 act ed W LOR I aCBr b THEGF Jabi Iy Py ne

dri ed overacamhydfious. soblirumeuhfaddepdd victuer @d paitdd tvhiesﬂfcn bdl rdinen concent rated
under VaCH}&mnoQ;E}j%vgﬁtwmw%?ﬁualqwg dwal%ro&n%[%%egve%etdbméal Aund & 2 Gk um

chr omat og racg}/ % a colorless oil (17 0% . MS(ESI) [M H+]
= 384. 1. p'-3prieparati on of 6-chloro-2- fl uoro 3 (propane- 1-s

idfonyl am no) - benzoic acid (18): [0098] To 6-chl oro-2-fl uoro-3-(propane-|

- sul f onylsami’ndyepenzoif propeic-d-sheniz ylid @stven-3/y -8 e90-agide 18):6 mol ) in 100 nL
of tetrahygppf wrﬁqmll Qlf&ﬁm L (Zlﬂtor(M Q}QIH‘?(QH&hyP?EQﬁ)SdnH&Q(E‘V@Q@%"OQ@m\é@fﬁ added.

The reaction was heated to refl ux overnlﬂ oured 0 wat er

aci di fi ed"f-8mbl otrakydriupy Dssodsisre Ry EEBRE Ors 88%"81“81) AHdIged] FRTFHeW t h

et hyl ac e;taat[eﬁcd Ih@mﬂh@pﬁfﬂuﬁc POTOtiiOes WeS: palirédEiolo @vieranaeNnyaidotit ehddidnm sul f at e
filtered 1% €0 qaycr w}srdﬁtde \%@@%ﬁ@gs&gé ganu gtg é%’l?e?eld.umetfgtragal vya?C(;nlcﬂ'e,%trgf%SI red

T an
conpound as a
under vacuume and purified by silica gel column Lhromalugr

hexane to give the desired compound as a white solid (22, 100 mg, 50.0%). MS(ESI) [M-H'] = 244.1.

y eluting with 20% ethyl acetate in

Step 8 - Preparation of propane-1-sulfonic acid {3-/(5-cyano-1H-pyrrolof2,3-b]pyridin-3-yl)-hydroxy-
methyl]-2-fluoro-phenyl}-amide (23):

[0103]  1H-pyrrolo[2,3-b]pyridine-3-carbonitrile (13, 132 mg, 0.923 mmot), propane-1-sulfonic acid (2-
fluoro-3-formyl-phenyl)-amide (22, 151 mg, 0.616 mmol) and potassium hydroxide (104 mg, 1.85 mmol)
were combirted in a round bottom flask with 1.2 mL of methanol. The reaction was stitred for 2 hours at
room temperature. The reaction solution was neutralized with 0.1 N aqueous hyvdrochloric acid and
extracted 3x with ethyl acetate. The organic layers were combined and washed with brine, then dried
over sodium sulfate, filtered and the hiltrate concentrated under vacuum. The resulting material was
purified by silica gel column chromatography eluting with ethyl acctate and dichloromethane to provide

the desired compound (23, 79 mg). MS(ESI) [M-H'] = 387.5.
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Step 4 Preparation uf2-ih wo-3-(propar\e-I|-sulfon\iam no)-benzoic acid
(19): [0099] To 6-chloro-2-fluoro-3-(propane-|-sul fonyl am no)-benzoic acid
(18, 0.69v0,208/14901 ) in 10 nL of nethanol, 20% pal | adiPemuUsy@wozisde on
carbon (200 ng) was added. The reaction was stirred under hydrogen at 50
psi for 2 hours. The reaction was filtered and the filtrate concentrated
under vacuumto give the desired conpound (19) as a white solid that was
used in the next step without further purification. M5(HSI) [MH J 260 1.
Step 5 Preparation of 2-fluuro-3-(pnyane- 1-sulfony ki m noj-benzoic acid
met hyl ester (20): [0 100J To a

2-fluoro-3-(propane-1|-sul fonyl am no) - benzoic acid (19 5.05 g, 19 3 mmol)
in 100 migofy dpch rspfrggmnﬁnﬁz NWM Jtnﬁtz Y yhA0 fpﬂ%()f"ej gyr%és%b ngl 97 mm')
was added under an at m)s ere of nitrogen. The reacfl was~ coof é

i ce/ wat er/MF oY B By F”Sw addi tion of oxal yl chloride (2,00 Min

di chl or Omﬂ(mﬂinéopfﬁ@anﬁﬂ-sp Ifadl.a6d mmj bydnoTth}ﬁ’ﬁa)ga @ﬁynmnxt)m)n@dfa@smaﬁy] rxed at
roomtenp h 5 reac ol Wi wat er ,

f ol | owed ﬁ&)ﬂ; %m i %&deg Qng%{%z)ng ‘(?%gls (SHV}%OS Le%% m}q’fanvéess'{di‘ﬁe reaction
was sti rr%ﬂ”%&‘ﬁ"“ﬁ’@éﬁf%éh%ﬂérnﬁlol)r‘@ @Mrahi”g“h@ “Wlfféctweaeismwaw\iasmMmefetnrtcr at ed

under vacutmanthePylichdhiBd Nwateh Sl'e Lu![u@@els gl “@OJef»HmedQHJ Q([H?Jlt@%tﬁ@th% a@e'ta%!at I ng

wth SO(Vet acetatel jve the ude
white so(I) a h’{f (6 G@ngcomq’meg h ?Wéht% A%t R S V\ﬁs ‘ir‘h%‘ﬂ?te i’q.‘}rﬁftﬁé‘F rﬁﬁ? tr1‘“fcat| on.

Step 6 Preparmatitend mderpn@plan@lhelresslmhi Ende wacpudficd by silica gel column
(2-fluor Och%nmégr%%)émﬁgwlh-e@lbﬁa@édté @ AERs loPdvide 1A CIB ound (P-0003
2-tl uoro- Wsﬁt%\iﬂ | | -'sul fonyl am no) -benzoi c acid neth es& er (’S 3.80 g,
13.8 mmlr)“g) el o Patrahydrofuran, 1ithiumtet rahydr oal um nate (1.00
vl in tetrahydrofuran, 20.0 ni, 20.0 rrrml) was added under an at nosphere
of ni trogeamate 4 &Grh%ie‘rfﬁérl‘aﬁwae@—1Fmerrplelaétli]midumé-csntbiomn)em—dmuwm@mnyu-

t enper at ur.2difiedroBe2 Ot Stondnalid @¥RG, by addition of 10 g of sodiumsulfate
decahydrate. After 12 hours, the reaction was filtered, the filtrate

concentr purd fi.ed . w i C
chr omat O%FOG1 q? y\%yﬁmpﬁm %1{) IShor Cdrtbon&lﬁ(%ﬁi%@(%%é’%?%ﬁégngm&ﬁ ve the

desi red mmﬁ@n@sdcd’ Wi e *Sf@h%ldﬂd(fzblx si@s Ogn 2.8711999-pheByleping1 Brpariat i on of
pr opane- Jsch&ilaf oni ¢ acid (2-fluoro-3-formyl -phenvl)-amde (22): [0102] To
propane- 1l-sulfonic acid (2-fluoro-3-hydroxynethyl -phenyl)-am de (21, 0.20
g, 0.81 11 4N 5.0 nm of letrahydrofuran, Dess-Martin pepodi nane (0 377
g, 0.89 mmpl) was added. The reaction was stirred at roomtenperature for

10 mi nutes, then poured into water and extraf%kgd with ethyl acetate.
H
F

of
Y\/@ Step 1 F Step 2
— HNY i HN

0
Y
24 O 25 0O

ey o et WYy
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NCo A NPT F NJ< Step 4 T BN

N
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Step 6 F.
F
5 YV ¢! NC Y- Q
tep 5 ch\i(% £ NH; 0=5=0 7'y F HN- “f/\\is
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F P-0004
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The organic | ayer was dried over anhydrous sodiumsulfate, and filtered.
The filtrate was concentrated under vacuune and purified by silica gel

col um chwormatoogaaphy el uting with 20% et hyl acetate i npoexsp@oinossyé ve t he
desired conpound as a white solid (22, 100 ng, 50.0% . MS(HSI) LMH] =
244.1. Step 8 - Preparation of propane-] -sulfonic acid
{3-j(5-cyaiio-| Hpyrr ulof2,3-b]pyridin-3-yl)-hydruxynethyl]-
2-fluoro-phenyl }-am de (23) [01031 | H pyrrol o[ 2, 3-bJpy pdine-5-carbonitrile
(13, 132 ng, 0.923 mmmol ), propane- 1l-sulfonic acid (2-

fluoro-3-fornyl -phenyl)-am de (22, 151 ng, 0.616 mvol) and potassi um

hydr oxi de (104 ng, 1.85 nmol) were conbined in a round bottom flask with
1.2 nL of th ction was sti purs at room
tenperatU%n%'fagm”%Q ?6%E§“T%W“8H‘“””m““”?9§P9?m60 ‘th 0.1 N aqueous

hydr ochl dfi0gl ade d4-diidorexrtendenied(13%. 0t 3 etchyicreaddst! attenl dfrehydiogani ¢ | ayers

wer e Comldﬂgamfangmvmqurwsw Heide gt bleﬂmg; lf@gw&ivo%das@qlopm@ul fate
filtered and the f trate concentra ﬁg under vacuum &%ﬁu t|n mat eri al
h

was purlﬁ?ﬁﬂmﬁ?m% chégjﬁwn%ﬁﬂﬂﬁﬁwﬁﬁ ﬁ%PﬁﬁWﬁ%ﬁvm@?ﬁPWﬁ@< ﬁyﬁmacetate
and d|chhmxmms@haﬁejmﬁmpnﬁmtﬂemﬂhe~desmmed«ﬁ0mmmaﬁUg@zgnmwgfmgw VS( ESI )

[MH " Lﬁﬁ% 0$n§$ SR, ?de %Pn@n @&'59 49h aagrugpagmourslfoﬁ&eveﬁgmcfamw;ﬂdanmher

[ 3- (5-cyanu- yrro pyri di ne-3-carbon)i)-2- fhioro-pheny -am de
( P-0003) ﬁ(wrf ?.Fll’yﬂ“hi‘“?f‘“ﬁ}“@pé cacondif T Hp oS tEed Wr{llghtP(IBOI&%}ﬁ%aerﬁriyr

t ot of 2, 3(b&BMdehﬂhﬁmﬁhﬁph%ﬂ&axy&mﬁﬁhyﬁlmzm_&hu@ﬁQ%@ﬁﬁﬂ%hhuﬁﬁﬂbd@ﬁK23 77
rng, 0 2 ol ve:

pape (92- acﬁlgou)s Bydéoi OTic dul( thtn CXlrdL[a(?Wld '?;[ fﬁh%gﬁrfgt N acleﬂate q)?e or amcrz;[y!:rgwprep()dl

a s reac was stirred
at roon1Uembeﬂab@&@dﬁwrm&mhomTw“@héhﬁﬁh@%@hé@ﬂ%ﬂmhmmaﬂbm¢ﬂYWéwaq@@ous | ayer

was separatsd w?s@@rri%& tnRehediMbd ANd Bt byl cacelaheda0d il -gant:LembaYer S
conbi ned, ﬁ£@§ m%th bri ne dried over sodiumsulfate and filtered. The
(O YL

filtrate éntrated under vacuum and the resulting residue was
purified by silica gel columm chromatography elutlng with ethyl acetate and
hexanes t¢rprdVirde o (dedioad-Eompotimd - f(”F‘l“@G@’B’d b migy (PSWS(ESI) [MH ] =
385. 4. BExeuwp| einfb 2 rAHOOSI BskQfnder nitrogen, diisopropylamine (17.68 g, 174.7 mmol) and 100 mL

N-[ 3-(5-cyano-| Hpyrro ri di.nc 1 or,o- phenyl | -
N et N O S T St e LN
oIo[2 3-nbjupdintinghi (ies0 34 i Aedoon I92-nd,, MﬂumﬁhﬂbW@a@h@ﬁymwwznﬁmdmﬁgM@robenzencsu

fonam de B;0004 dwaso &Y MRS LZEH waDoiShdar SKEPHr | hAM 2 udirlibh LHAL Qe RheRy | ani ne

1 as shown in Schene 4.
acid benzyl e\ler (24 20.00 g, 76.0 mmol) in 100 mL of anhydrous tetrahydrofuran was added dropwise,

maintaining the temperature at <-70 °C, and the reaction was stirred at -78 °C for 1 hour. Anhydrous
dimethylformamide (13.88 g, 190.0 mimol) was added dropwise, maintaining the temperature at <-70 °C,
and the reaction was stirred at -78 °C for 1 hour, then warmed to room temperature and stirred for 15
minutes. The reaction mixture was poured into 150 mL of water, acidified to pH 1 with 2 M aqueous
hydrochloric acid, and extracted with 3 x 150 mL of ethyl acetate. The organic layers were combined
and dried over magnesium sulfate, filtered and the filtrate concentrated under vacuum. The residue was
slurried in hexane, filtered and the solid collected and dried to provide the desired compound (25, 20.69 g,

939%).

Step 3 - Preparation of {3-f(5-cvano-1H-pyrrolof 2,3-bipyridin-3-yl)-hydroxy-methyl] -2, 4-difluoro-
phenylj-carbamic acid benzyl ester (26):

[0108] Into a reaction vessel, (2,4-dilTuoro-3-formyl-phenyl)-carbamic acid benzyl ester (25, 10.00 g,
34.3 mmol), 1H-pyrrolo[2,3-b]pyridine-5-carbonitrile (13, 4.91 g, 34.3 mmol), 50.00 mL of anhydrous
methanol, and potassium hydroxide (2.77 g, 49.4 mmol) were added under nitrogen and the reaction

mixture was stirred at room temperature overnight. The reaction mixture was poured into 500 mL of
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Scheme 4 29Step 1 - Preparation of (2,4-difluoro-phenyl)-carbamic acid
benzvl ester (24): |0106] To 2, 4-difl uoro-phenylamne (1, 50.00 g. 0.39
nol ) wer ewaddsxho®4sl of anhydrous di chl oronet hane, and aomydeauvs2qys i di ne
(61.27 g, 0.77 nol), followed by addition of benzyl chloroformate (2, 79.28
g, 0.46 nol) dropvvise while maintaining the tenperature at <30 0C. The
reaction mxture was stirred at roomtenperature for 2 hours and an
additional 6.61 g (0.04 nol) of benzyl chloroformte was added and the
reaction stirred an additional 2 hours, followed by addition of another
6.61 g Li f ben/yl chlorofo pnate. 'lhe reaction m xture was stirred
overni ght at roomtenperature, then concentrated under reduced pressure and

di | uted Wit .2BQuiMed Qfih WRE® m1. JHEyIREL M@ S h A kMRS tlreZotitd ai M-BANMEOUS
hydrochl oric acid then extrac nC of ethyl acetate. The

ted with 3 x 250 f / _
organi ¢ | 33BFEMARIE BT e wgﬁﬂdeFﬁﬂﬁ%$ﬁW“ﬁﬁﬁW@slﬁﬁﬁélPﬁﬁT%F“Tﬁltered and
t he fil tratiéedosing el pdtcddnuehdertogashyunprovidveha desied epwass @b, Uree igesdh.n hexane,
filtered and the solid collected and dried to provide the desired conpound
(24, 78. 6518 g -PIRraRbPs 2/ 570v R0 8RN A1 OB ridine-3-carbonyl)-2, 4-difluoro-phenyl]-
(2,4-dif|y‘rofsf%éféy[{phéﬁ;r)-cdrbanicgggﬁggbgﬁéyﬁ est%?w?éé?xi(OIOY] Into
a round BEFEMFT AR GHAE nitrogen, diisopropyl anine (17.68 g, 174.7 mol)
and 100 niR10df anhydrdistdretasiatyif-ofauedirpwei?, addedintndelydokt-nager.Fhe
sol ution mrolgﬁlglyﬂdcaﬁa Eéﬁc}j@%}@&gr &E,Q%%l dﬂhﬁnlﬂlr)],ﬁ dO 1&001”M1H|>/5}0Lﬂexane' 109. 2

Oni 0.
m., 174 7 mmol) was ad&b dropwi se, nmai ntaining the tenperature at <-70 OC.
and t he rlétg;éijr(gﬂ'awg Dgstg'iMafté]d)e%ftdln-aanﬂ"ﬁ)@’1”8)1"7 nlmﬂb\(gﬁr? added. The reaction mixture
(2, 4-di flwuskOrepheoyl Fmeanbaldt Chac itn perd o asik@fe of 28,mL20 1 @pogssivh® 0 nmmol )
in 100 m , . of rous t r.ahydrof.ura w:ad d opw se i ntaining the
tenperatdfgggﬁ%nggnﬁtﬁéhﬁmgﬁgm?%ggg?%nmﬁgzdg?gﬁﬁég{%ﬁgtﬁghﬁgg?g%el hour .
Anhydr ous rghirED Hy T frorareite ded (13088 my el g0 s iz miikd wdshedidtiedonrpid se,
mai nt ai NigerbReud NP ekt siadicdm écrGicred e (i 61ids 8ACLEQNd WRE tShicifed at -78
0C for 1 hour thggé%@ 9?97&0 roomtenperature and stirred for 15 m nutes.
Aas

The reacti°dh° AL oufled into 150 nL of water, acidified to pH 1

with 2 Maqueous hydrochloric acid, and extracted with 3 x 150 nL of ethyl
TR ) 4 A RNCI T A "~ R e
acet at e. STHe -organie o yers anet-€eontsimel  dnd AT &d/rovdre- magnesilu@dsul f at e,
filtered |and] t he afdabioh adse), COMRGEHLN AL AN IBIHy NAFLUITbohNE: 4. 8Bl s WAS
slurried in hexane {i%t ggq andlthe spolid caollected and dried provi de
ad A& hal Jakap ELTT BT IR AN and U

the desi I’Cér ar%l%%()lj:n/ C(S ;‘5’& 908 &9 g ’mng)é)j ;6, 151 -ofan hydrous acetonilrile and trlrnethytls%yl

iodide (3.29 g, 16.47 mmol) were added under nitrogen and the reaction was stirred at room temperature

overnight. The reaction mixture was diluted with 20 mL of methanol and the solvents removed under

vacuum. The residue was diluted with 50 mL of 2 M sodium hydroxide, and cxtracted with 3 x 50 mL of

ethyl acetate. The organic layers were combined and washed with 200 mL of 10% sodium thiosulfate,

then 200 ml. of brine, dricd over magnesium sulfate, filtered and the filtrate concentrated under vacuum.

The crude material was slurried in methanol, the solids collected by filtration and dried to give the desired

compound (28, 0.74 g, 60% ).

Step 6 -Preparaiion of N-[3-(5-cyano-1H-pyrrolof 2,3-b]pyridine-3-carbonyl)-2,4-difluoro-phenyl]-2, 5-
difluoro-benzenesulfonamide (P-0004):

[0111]  To 3-(3-amino-2,6-difluoro-benzoyl)-1H-pyrrolo[2,3-b]pyridine-5-carbonitrile (28, 100 mg,
0.335 mmol) in 2.7 mL of tetrahydrofuran, 0.24 ml. of pyridine was added. 2,5-Difluoro-benzenesulfonyl
chloride (29, 107 mg, 0.503 mmol) was added and the solution was stirred at room temperature for 48
hours. The reaction mixture was poured into 1 M aqueous hydrochloric acid and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over anhydrous sodium sulfate,

filtered, and the filtrate was coneentrated under vacuum. The crude material was purified by silica gel
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Step 3 - Preparation of { '-/ '('5-cvano- 1Fl-JH rrolo/ 2,3-hj pyridin-i-y)
")-hydroxy-nmethyl] '-2,4-difluor u- phcnyl J-carbamt acid benz\|l ester (2
6) [0108]wonum/m4gssacti on vessel, (2, 4-difl uoro-3-fornylpcphmspdio)p63as bam c
acid benzyl ester (25, 10.00 g, 34 3 mmol), | Hpyrrolo[?2, 3-bJpy

pdi ne-5-carbonit p le (13, 4.91 g, 34.3 mml), 50.00 nL of anhydrous

nmet hanol , and potassi um hydroxide (2.77 g, 49.4 mol) were added under
nitrogen and the reaction mxture was stirred at roomtenperature
overnight. The reaction m xture was poured into 500 nL ofwater and
extracted with 3 x 500 ml. of ethyl acetate. The organic |ayers were

conbi ned and dried over nagnesiun1su|fate filtered, and the filtrate

concentrated nder v cuym residu S silica
gel colu ) UIEP';\](B%Q{O&‘Td a' utmgt hn eljhO\'\F/ace ate ? Qigxe‘{c?ges i Arpgﬁpm fragtg)ﬁllé I&rérgg)ér}ﬂﬁqle@cgll

31% . Stelp sdivent pmewapater reﬁm@ifprt{s?»m(t@preyémweweéyfrmpoundé{’ﬂ()ﬂ‘* 105 mg)

3-b] pyri diiesiFncarbom;sgl ) -2, 4-difluoro-phenyl Jcarbami c add benzyl ester
(27). [0109] Into a round botton1f|ask

{3-[(5- cyano- I di Q h

di f 1 uor o- PAER gcgﬁ{h EY ‘kals zs %ﬁ% m()akg)[t2 )érb}pyélégle \93)%‘8[’@’ - Jigl?dm p?env” 20 00
m o f aﬂHydndMSHmemHGhyddeEPan and Dess- Nhrtln peri odi nane (4. 44 g, 10.47
nmol ) were added. The reaction m xture was stirred at roomtenperature for
1 hour, qmﬂllpﬂngdghmtnlawnmxlumewﬁﬁeleﬁbmmbeﬂ(mnm@@m@wBBmMMcarbonate and
100 ni Ofb.ll.rl:;l%lé/lcgcl)tonamna tﬂﬂﬁé\lilzlisfsg‘ntthes@eq(#n %XEtE otnﬁg(ﬁ’ J36 cﬁﬂu’]o?oobe%y]?leet hyl
acetate | ayers were conbil ne r|e over magnéesium sul fate,
f|IteredIUN@O?&@IW¢¢WW%@§”@@W@@H%$&W%§Sdﬁ@ér vacuum | c residue was
slurried in ether filtered and the solids collected and dried to give the
desired compaesnd (27, 2.97 g, 19%. Step 5 - Preparation of

3-(3~ant no- 2, 6-di fl uoro- b%@gpyl)-lkkpyrpolo[z 3- b]pyrldne 5-carbonitrile

(28): [0110] To eact i-on—vessel , o =

[ 3-(5- cyano I 7p§i§olo[2 3- Q]pyrhg béh 2 4-di f 1 uor o- phenyl ] -
car bani ¢ zyiHzest ero=627, 1. \ g 1% ), 36 nL of anhydrous
acetonitrile d trlnethyl yl |odﬁﬂaa(3 29(b 16.47 mmol ) were added
under nltrogen ana the rea D was shdesred at room tenperature overnight

The reaction m xture was di kgyted with 20 nL of nethanol and the sol vents

removed under vacuum The residue was diluted with 50 0 odi um
hydrOX|dé“ﬁénﬁmé%FWQGf%égWﬂ%%wﬁ”%”gﬂmhﬁ[@?”@?ﬁﬁﬂ”ﬁwgféfgWTﬁép%nghlc | ayers
wer e conbmmedmﬁndnmm&hadammmw 200 nL of 10% sodi umthiosul fate. then 200 niL

of bri ney, i ed, ouer, MRANGSLUMSULA Gyl L S et ALl R b 141

concentrd vacuum lurried 1 n nmethanol, the
sol i ds cdotPeetedingys il piigtabideiorane dek eldyt dncgiay eldeh - Tdwst treéﬁnesulfonyl

chloride (30, 127 mg, 0.654 mmol) was added and the solution was stirred at room temperature for 438
hours. The reaction mixture was poured into 1 M aqueous hiydrochloric acid and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over anhydrous sodium sulfate,
filtered, and the filtrate was concentrated under vacuum. The crude material was purified by silica gel
column chromatography eluting with ethyl acetate and hexane. Appropriate fractions were combincd and
the solvent removed under reduced pressure to provide the desired compound (P-000S, 167 mg).

MS(ESH[M+H'| = 457.6.
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conpound (28, 0.74 g, 60%) . Step 6 -Preparation

of N-[ 3- (5-c) ano-| H pyrroh[ 2, 3-b] pyri dnme- 3- car bon

gl) -2, 4- dvdl2umw@4qbenyl | - 2, 5- di buor o- benzenes ul f onam aeT(UR200044816 [ 011

1] To 3-(3-am no-2,6-difluoro-ben/oyl) I Hpyrrolo[2, 3-bJpy pdine-5-carbo

pitrilc (28, 100 ng, 0.335 mmol) m2 7 nL of tetrahydrufuran. 0.24 nL of

pyridine was added. 2,5-Di fluoro-benzenesul fonyl chloride (29, 107 ng. O

503 mmol ) was added and the solution was stirred at roomtenperature for 48

hours The reaction m xture was poured into 1M aqueous hydrochloric acid and

extracted with ethyl acetate. The conbined organic | ayers were washed with

brine, dried over anhydrous sodiumsulfate, fi lItered and the filtrate was

concent r afgch wd Sy n a6 it rolldlfe- £EEGc MRS BLE-an V- pRHb 2138 MRl I ca

gel col um chr onmat ogr aphy el utl.ngWIth et hyl ‘acetate and hexane. Appropriate

fracti ons**mE)-ednBlU AP "aRd- A HE IsB1%ent renmoved under reduced pressure to

provi de the desired conpound (P-0004, 105 ng). MS(HSI)[M-H J 475.0.

Exanpl e 5101148y fyiveiding |- ofl fonic acid [3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-difluoro-

N[ 3- (5- Cy@RN@=ahlie BYI0D O Qs iR Bk Yk S Es3s- a\mnzyd-aml%néﬁegio?l y@r o- phenyl ] -

3-fluoro- benz&qe@pul,f,op m de P- %005. Ja 1}2 N-[ 3- (5- Cyano- pyrr ol

[ 2, 3- bar YRR RSP TEe 28 6rt 0 8r S5 stényl J- 3- 1 uor obenzcncsul f onani de

P- 0005 was synthesized in one step from

3- ( 3- ami n@hon@t di f | uor o- benzoyl ) -1 Hpyrral o[ 2, 3-b]pyridine-5-carbonitrile

28 as shown in heme 5. Sghene 5 30 Step | - Preparation of

N-/3-(5-cvanu- 1 h=pyrrol of 2,-3=b] p} ri di ne-3- carbonyl ) - 2, 4-di f| uor o- phenyl ] - 3
/|

- fhioro-Qenze f onam de( P- 6@ 0Xx13] gjs
. ; =520 % F .y . .

3- (3-am no- 7, - Wif | ﬁ'?frosrbé)n%oy]ﬂ Py P ol of 2-3- bl pyri di ne-5-carbonitrile
(28, 130 ng, NOM434 nmmol) in 8.5 nL off tetrahydrofuran, 0.31 nmL of pyridine
was added. 3-Fluoro-benzenesuyl fonyl ehderide (30, 127 ngy, 0.654 mml) was
added and the solution was stirred at roomtenperature for 48 hours. The
reaction mxture was poured into 1M aqueous hydrochl oric acid and extracted
Wi t h et hyl"“Pdcétars iomPhe bty hedo it qani-¢ -t aspel srwelol. iWdshidte-icerhorbb ne,
dri ed oversanhydrouns-sodippysul fate, filtered, and the filtrate was
concentrat d, under vacu%J qihe, crude mat rLgI wa ri.fied ilica gel
col um cﬁr onht 637 aphy" e %nfhlﬂ Py’ Sﬁ“f%(ge% FPW(%%[C’ tb};\[’t)’réasl?éf:ﬁgvl Caa% Y eé?f}fﬁ\%ld?%prl ate
fracti ons! Wemegodbinheftcamghgdrofuran, 0.84 mL of pyridine was added. Pyrrolidine-1-sulfonyl

chloride (31, 403 mg, 2.37 mmol) was added and the solution was stirred at 60 °C for 48 hours. The

reaction mixture was poured into 1 M aqueous hydrochloric acid and extracted with ethyl acetate. The

combined organic layers were washed with brine, dried over anhydrous sodium sulfate, filtered, and the

filtrate was concentrated under vacuum. The crude material was purified by silica gel column

chromatography eluting with ethyl acetate and hexanc. Appropriate fractions were combined and the

solvent removed under reduced pressure to provide the desired compound (P-0006, 127 mg).

MS(ESH[M+H'| =432.1.

Example 7: Synthesis of N,N-dimethylamino-sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl)-2 4-difluoro-phenyl}-amide P-0007.

[0116]  N.N-Dimethylamino-sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-
difluoro-phenyl J-amide P-0007 was synthesized in one step from 3-(3-amino-2,6-difluoro-benzoyl)-1H-

pyrrolo[2.3-b]pyridine-5-carbonitrile 28 as shown in Scheme 7.
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t he sol vent renoved under reduced pressure to provide the desired conpound
(P-0005, 167 ng). MS(HSI)[MH ] 457.6Exanple 6 : Synthesis of

pyrrol i diwe-2btwmwhdssni ¢ aci d [ 3- (5-cyano-| H pyrrol o] 2, 3- prpyuscaioness3e
carbonyl ) -2, 4-di fl uor o- phenyl ] -am de P-0006. [0114] Pyrrolidine- 1-sulfonic
acid [3-(5-cyano-I|11-pyrrol o[ 2.3-b]p>

tidi ne-3-carbonyl)-2,4-difl uorophenylj- am de P- was synthesized in one
step from 3-(3-am no-2, 6-di fl uoro-benzoyl) -1 Hpyrrol of

2,3-b] pyridine-5-carbonit ple 28 as shown in Schene 6. 3 1 P -0006 Step | -
Preparation of pyrrolidine- 1-sulfonic acid [3-(5-cyano-

1H pyrrolo[ 2, 3- b] pyri di ne- 3-car bonyi )- 2, 4-diffuuro-phenyf]-am de (P-0006):
[0115] TosBehadr am no- 2, 6-di fl uoro-ben/oyl)-1H pyrrol o[ 2. 3- b] py
tidine-5-carbonitrile (28, 354 ng, 1.19 mol) in 9.5 nL of tctra?ydrofuran,
0.84 piL of ridine was ded. Pyrrolidine-1-sulfonyl chloride (31, 403
ny, 2p37 nnnF? addedwggﬁmLhe solgt$@ﬂ)mas stirred at 60 OC for 48
hours. The reaC m xt ur ecwas \pour e dtd?LNlaqueous hydrochl ori ¢ acid
and extratted, 'hh Btny| &cetat e. ﬁfﬁé@c@ﬁﬁl%éd organi c | ayers were washed
with brine, d hed over anhydrous s@dﬂhn1sul@ate filtered, and the filtrate
was concentrated tinder vacuum The c mat eri al was purified by silica
gel colum chromat ography eluting with ethyl acetate and hcxanc.
Appropriate fractions were conbi ned and the sol vent renpved under reduced
pressure Y& pf 61 d&@ eheVaEsTvsdeonpeund’ (CB-0006! F-p2piodyd-o/rneitast ) LI vH H J
432. 1. Exaﬁph@ 74mﬂ£Mthﬁwuﬁn@WP$®m¢dlnethylanlno sul fonie acid

Elzl‘ (bgn)(;ly)alﬁgﬂl Q%l({lgl O Fj §1ﬂu% {?chioydg?llﬂ;yﬁﬁﬁ[f?’ 3- bﬂpéﬁci%e] 5-carbonitrile (28, 50.0 mg,

N. N- Di mat(hy) amiocHgL ¥ulf @myrcdnachﬁaddud followed by addition of N,N-dimethylamino-sulfonyl

[ 3-(5- CyaJHeriiel'('SpYI 110108 23 r) RN sodiihGrad st RORW rirattive for 2 days. The

di fl uoro- -am dc in one step

3-(3-anin a“%““é“‘ ' I“do‘r‘Bacﬁéﬁ‘?%1Sﬁaq?{‘i%%l)}yﬁr&f%@f‘c2“‘?3“8]‘”6{}?%???&‘65 Terg8itrile
28 as shdwer vy wSghéweh Wasche renc/drst epr bagnBiepaitas, fivdiedoinddeifdirate was

[3-(5- cyqnpcealafegxgdzmaa(u% ?Fbcbc;l&?%';rl'aghﬁ@va%unﬁ% ggn(ya ol camr%n QHr ﬁ%hghaphenyll

-am de (P-0007). [0117] To 3-(3-am no- uor o- benzoy

ttol of 2, 3%%% C&wh@ets‘eeéirhs’@ﬁ? pIogg ety ee shphingd T68‘8W5f6m‘0ﬂ50 m, of
pyri di ne wes reaadegtessirololpaxeehbyesadidbitpoant @foodd, N di)metsioshavri me-—-swk g onyl

Example 8: Salt forms of compounds P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007.

[0118] P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or P-0007 are characterized as having
functionalities providing both weakly basic and weakly acidic centers which can form organic salt
complexes, resulting in improved solubility. For example, the N-7 of the pyrrolo[2,3-b|pyridine portion
is weakly basic (pKa approximately 4-5) while the sulfonamide nitrogen is weakly acidic (pKa
approximately 7). Due to the weakly basic and weakly acidic centers, salts or salt complexes may be

prepared by either acid addition or base addition.

[0119] Base addition salts, preferably organic base addition salts, including ammonium, diethylamine,
cthanolamine, ethylenediamine, diethanolamine, t-butylamine, piperazine, meglumine, L-arginine, L-
histidine, and L-lysine are formed by dissolving P-0001, P-0002, P-0003, P-0004, P-0005, P-0006, or
P-0007 in 20-50 solvent volumes of an alcohol (such as methanol, ethanol, isopropanol) or other suitable
solvent, such as acetone, with moderate heating (30-35 °C). The suspension is stirred, and 1 equivalent of
the base that has been triturated in a separate portion of the solvent is added. The mixturc is stirred under

an inert atmosphere until a clear solution is formed. The solution is filiered and the solvent removed from

46



chloride (32, 54 nL. 0.51 mmol) and the solution was stirred at room
tenperature for 2 days. The reaction m xture was extracted with 1M aqueous
hydr ochl owocosciosdbsand Wit h et hyl acetate. The organi c | agerusems/opassied Wt h
water, then brine, dried over magnesiumsulfate, filtered, and the filtrate
was concentrated under vacuum The crude material was purified by silica
gel colum chromatography elutng with ethyl acetate and hexane. Appropriate
fracti ons were conbi ned and the sol vent renoved under reduced pressure to
provi de the desired conpound (P-0007, 28 ng). MS(ESL1)[ MtH +J+ = 405. 8.
Exanple 8 : Salt forns of conmpounds P-OOd, P-0002, P-0003, P-0004, P-0005,
P- 0006, or P-0007. [0118] P-0001, P-0002, P-0003, P-0004, P-0005, P-0006,

or P-0007nhafi %at@m&@%@éfdlp?egsqxea$llé1@s\6lt19%f11tmI L Qak ki d%ﬁon%&\{hq}yﬂg both weakly
basi ¢ and vvea kly aci gl C centers can formorgani c salt comnpl exes,

resul ti ng I pr 0¢ &4 BB RESe byt iehiny elvert f’ﬂé?h NED7PIEE: pqiy! t-butyl
pyr 1ol o[ 218+ bjhplyrdtak mencpipr biteRolit®n Weakduyinbasi ldikal appmaxikd@ tselay id- 5)

whil e thefr1§kHsL ogélamq,@ullz}lg 351919 eﬂ%gs%d ﬁ?&# é{dl gﬁeq,eg;lngl‘?@ I?S)Q)OI;(R rsrglglbe]llu an7d)' Due

to the weakly basic an kl'y aci cen ers or sa t’ conpf exes may
be pr epar‘é‘dm%“yd‘%i’t“h’ér acid add| tion or base addition. [0119] Base addi tion
salts, preferably organic base addition salts, including amoni um

di et hyI ant0139e, Aed hiliiob @i, peferadly yehenedi a&afﬁiqme@mdh@ﬁdham&h&ntdaﬁate tanbBybtyl am ne,

pi per azi n@matgeﬂhlm n@mée ,ﬁnrbgatplnrer@m bl @MLK phloqugmér arldy%élgt% 2R 'ugbdg‘;dl 23’

di ssol vi
EISERIN TR AT e M S N
i sopr opanate} suaiblabRet) Giiistraky) &d salw&e(nm 35 ‘sYehlorsd BeRtlaen®n oM thiviederad e

oo 9 R R Dliden iTRGPURENILOR ob Pl Bhuce PR e R Y EMie g P

that has been trit & RHUShE T & E4 8 ed. The
m xt ure iglagef P‘r@ﬂ“‘ﬂlrmfrg dhe I‘ewérnt% S%}Ei W@‘pﬁ@rf@ physical prapertifsatudme DSEI on i s
formed. Therisaliwticond insrinkit bitLresh and the sol vent renoved fronthe filtrate
under reduced pressure. The resulting filmforns a friable soI id upon

vacuum dr[)ﬂlrl]p ﬁkﬁoﬁ]’l nla’gr{lc d%]ld)éaltsrbps%]h mpqex 15{@3111& rliceel%lldpt% at ed qg%%dtl on of

col d sol vent suc anfaczladcse 18%0r the
like to téfl*fédr@("}?‘@uﬁdd?fly SP]Pféllcraé@lﬁiiltﬁlorr?gltwpﬂCﬂ%fﬂf PO et 0G93 oP- Qﬂééd’dﬁ'ﬂﬁﬂ’rﬂéﬁﬁ to

i sol at e tihevob.loi Rlbbe a&qigirgd inTheyr I @smaomgma @Inbsdn h &m@ﬁ&%@&ﬁgmﬁ sgrnlqelalayo‘il cal
propertl S S | intr SI C I ssol uti1 on.
[0120] s %d”?ff'd‘}bﬂ% %ﬁ’”@a&"g‘@? E?Oér‘SW °6?’g3§‘h7at““8 Gy AP o ps

i ncl udi ngredeet atié thelessyd !atl@sol@aimwitlat @ray domgat &, addivemet atneplvmiuela;tse

nesyl at e, heflhde Fh§ed HKAS Eind b mrn X as | af o2& formed
ey B e YR o B4, DL AN B

3,
sol vent \}Ibclhﬂwé%g&rmg’é)efogﬁény( 16? mtrmsw dissolution.
[0122]  Mineral acids, including sulfate, phosphate and hydrochloric acid salts of P-0001, P-0002,
P-0003, P-0004, P-0005, P-0006, or P-0007 are prepared from methanol or ethyl acetate solutions.

[0123]  The resulting salts or salt complexes may also be processed to provide a preferred amorphous
form, such as through spray-drying techniques or microprecipitated bulk processing, or may be processed
with suitable excipient materials to provide for a directly compressible or encapsulated dosage form.
Salts or salt complexes may also be achieved by mechanochemical (e.g. roller compaction) or microwave
irradiation of the parent compound with the appropriate selection of charge transfer partner. Such an
approach is used to minimize solvent utilization, increase yield, purity and throughput, as well as achieve

constructs not attainable using conventional solvent techniqucs.



ot her suitable solvent) wth stirring and healing (30-35 "C), followed by
the addition of 1 equivalent of the acid. The solution is slowy cooled to
2-8 "C amlothm/med4sd is isolated by either filtration orcrasteiofdgasi on
foll owed by vacuumdrying. The resulting solid is assessed for physical
properties including DSC, XRPD, solubility and intrinsic dissolution.

| 0121] Additional organic acid salts or salt conplexes, including citric
acid, tartaric acid, succinic acid, glutaric acid and acctylsalicylic acid
salts or salt conplexes of P-0001, P-0002, P-0003, P-0004, P-0005, P-0006,
or P-0007 are fornmed in 1:1 or 1:2 conpound:acid ratios in a suitable

sol vent such as nethanol. P-0001, P-0002. P-0003, P-0004, P-0005, P-0006,
or P- 0007 |, pRddeA mhfunh i@l vent vol unes of nethanol, with the desired
solid |solated by either spray drying or by addition of non-solvent such as

hept ane f ltrati d solid is
asgessed @ mﬁMJQMN?Wa?%”%%ﬁﬂggpﬁﬁﬁﬁégﬁﬁ% Eé&ﬂ%&ﬂégﬁ)éﬁgﬁb P&%ﬁggﬁﬂ
intrinsicRd ilﬂs;@e%i A tvelom. othe 02 1M bvehearlicabasiad shows rrtkctindianyitsalifedatkinaghosphat e
and hydr oghhof & neduttd 8@l ¢ 5.0%0r B:1000do0:RrRRQ%s al corgggrﬁis PreQOQund 2005,

P- 0006. or P—OOO? are prepared from net hanol or ethyl acetate sqlutions.
(0123] ThE rEk (P?lﬁ@tﬁpﬁaicg a5y ¥hIr R e Ka R RS ST %EB B cop el to
provi de avepement@dvaarioerpldous: Ifsar mnogihditioas! drdwibigimeapelayhedwitonghit echni ques

or mcr OI%S{&#OP I ltla't(glg%lpflfjlr gu P FHQ&:?Q%%QQQOS oreﬁﬁXurpo¢ C(ng Q/EI$§§%Q’ 6wEtnmJta§1 rll tabl e

exci pient materials rovide for a directly conpressible or encdpsul ated
dosage f ofmedgyif gachpf t%%OtﬂP%%PWéé@%@yamaw%%@f Epiicel/mephyt  dose of 10
mechanochemigcal (e.g roller conpaction) or mcrowave irradiation of the
parent conpound with the appropriate selection of charge transfer partner.

Such an qmraﬁawnlat% HUSITo W agnmmmm ﬁ&bi’@%oﬂ*'obé«@ﬁ%(@% 060@ E%ﬁ(ﬁ&é' el d,
purlty and t hrou , as wel as ach | eve constructs no’t at al nabl e usi ng

convent i gHaie é‘B]F\?éﬁt“P‘tr@E‘h‘hﬁhaU‘égw'E%affFﬁ ng ofdiseess g REC BTkl dgcin ploy24]  The
i nhi bi t orfyvoadkeipwbdryes afat ﬂ?evﬁﬁﬂivant%@ﬂ@%barﬂac@ﬂﬁa as Well0 OOAditi b @Q%nstﬁtu%ooes or

P- 0007 a aﬂe%ﬁlnﬁ%lk d!fllxﬂ?§§1§mq{§lh 1114 s m arncglarefg Rﬁ#@e%c]gz@r belloc én%ga or cel?aI assay

shows selectlve activi I nases measured at <0.1
mM for B-TRef awgemmma@damdy fhor faapqab emlmwm@sorakﬂwalemmmm d@pmemfakso

ef fi caci aug nihﬂnt@n Cﬁle'cmﬂﬁﬁﬂﬁ ard a8 &Yod 1%@(@@0&11@%&*@%’[& aRilRhss 9k ewtifhiQl ocancer

cell line qcent ai n|ng BRaf V600K nutation was observed, with | esser or no
i nhi bition of "gF8Wth in cancer cell lines without this nutation. In a

xenograft nouse nodel of Col 0205 col orectal tumor cells with BRaf V600E
mut at i on,[0Bfeatsntor ipthpmisten of betactesnire s sthowelr pgriffas deagnibed in
i nhi bi ti e rghbitcurpivebr o@iowhhbdialos@e a8eh @fhelB) incorporated by reference as it

relates to such assays. For example, the biochemical activity 1Cs, values arc determined with respect to
inhibition of A-Raf kinase activity, B-Raf kinase activity, c-Raf-1 kinase activity, or B-Raf V600E kinase
activity, where inhibition of phosphorylation of a peptidc substratc is measured as a function of
compound concentration. Compounds to be tested are diluted in dimethyl sulfoxide to a concentration of
0.1 mM. These are scrially diluted 15 uL into 30 pL. of dimethyl sulfoxide seven times in 96 well plates
for a total of 8 dilution points, and for each dilution point 1 uL is added to a well of an assay platc. Plates
are prepared such that each well in a 384 well plate contains 1 pL of compound in 10 uL volume with 0.1
ng Raf enzyme (i.e. any of A-Raf, B-Raf, c-Raf-1 or B-Raf V600E, Upstatc Biotechnology or preparead
by methods known to one of skill in the art), 50 mM HEPES, pH 7.0, 50 mM NaCl, 2 mM MgCl,, 1 mM
MnCl,, 0.01% Tween-20, 1 mM DT, and 100 nM biotin-MEK 1 as substrate. The reaction is started with
addition of 10 uLL of 200 uM ATP (i.e. final 100 uM ATP). After incubation of the kinase reaction for 45
minutes at room temperature, 5 pl./well of Stop Solution is added (25 mM Hepes pH 7.5, 100 mM

EDTA, 0.01% BSA with donor beads (Streptavidin coated beads, Perkin Elmer), acceptor beads (Protein
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[0125] While the inhibitory activity of P-0001, P-U002, P-0003, P-0004,

P- 0005, P-0006, or P-0007 on any Raf kinase is inportant to their activity
i n treatiwg20fo/wisiease, the conpounds described herei n showstavorains e
properties that provide advantages as a pharnmaceutical as well. In addition
to denonstrating kinase inhibitory activity agai nst Raf kinases, in
particul ar B-Raf V600E in either biochem cal or cell based assays,
conpounds may show favorable solubility, favorable pharmacokinetic
properties, and | ow Cyp inhibition. The conpounds are assessed in the

foll owi ng assays or simlar assays available to one skilled in the art
[0126) Assays for biochem cal and cell based activity are known in the art,

for ex arer\ @@at@@&’cﬁm&érp% a'nlm p}PgﬁorQ\l‘fﬁt 1/ Zzﬁﬁlbcﬁg F%g OethOaQ gnﬂal §mce§1@a%on 10

di scl osure of which is erebg i_ncor por at ed erence as it relates to
such assayfs™ IFoP BAEMSIE 4 AE B %Wéfﬁowmr’aré Wﬂ fradge Envigoy) rgeser (Bgn
det er m nedmwi).t Fhospbspedh of Meklndsuliii biodingof thAadRgfhodphsrasie 1&mibiibudytaytd  B- Raf

ki nase aCE;SAO\{Ia&(XI’Of s !1%%& a?ld %?c&?& gca@scsuh\{%att 4 QnapJorr§ dg@mth\@&g J%lt@ alshg sl \lsVI ty,

where inhibition o lation o e substrate 1s nmeasured as a
function @WI’%%@%H&‘@@M‘@HH%@%W‘h@éwpounds to be tested are diluted in
di met hyl sulfoxide to a concentration of 0.1 mlVI. These are serially

di l uted UBIATL Covtpour@Oarprhss@fed thi avetidyd! cdldafcdxisahe, aPioeing tellsreish dr vitBGit Bﬂhﬂ

plates T ofer hokdh, Ofodngll Lt ht@omp@'m%§?oo@mmfm%rm%%bd&b fohkon paiat 1

is added to a wel an assay ates are prepare at each
well in afu‘g%ﬁ%?ell llﬁﬂbaf‘éw&%i%(?faﬁ HEF 15§20 gpd %?‘F’bb@hd@%‘?“‘@@d #hayyeodiigBs g th 0. 1
ng Raf enzymew(i.e. any of A-Raf, B-Raf, ¢ Raf 1 or B-Raf V600E, Upstate

Bi ot echnol ogy or preparead by met hods known to one of skill in the art). 50
ni M HEPES, pHA?]Gellg@owtnivkdiagl , 2 mM Mgd 2, 1 rri M Md , 0.01% Tween- 20,

IMM D | T, ang,}000 oM Btk e Maliu g nwbéﬁlfa%tn% 45@@%%@&%'1@% fé¢§ béJlrf%”ed
wi th addition of 10n1_of20m\/ILTP( .€. final 100 nmM ATP). Afte

i ncubati on of *t#& ki nase reaction for 45 m nut es at roomterrperature 5 nL
wel | of Stop Bgf i<l {25 nM Hepes pH 7.5, 100 nM Pi DTA, 0 0 1%
BSA with dono§ %ggésg tor‘%d‘?%\% din coated beads, Perkin Elner), acceptor
beads (Prot ei RAMEGAD.SdnM prukdmineH . v yodivanicagmnate. fh e/ PhevcowERIME HERES. body

(Cel I Signal), 1eathsoatumfpiNahe, cONGaMKAL i@l 10 ng' nL), The plates are
i ncubated for 3 hours at roomtenperature and read on Envision reader
(Per ki n El mer pWVoRhokphovtlyinatunron of Mekl results in binding of the

ant i - phosphor 1 MKl /- 2808 i.bady > WIL%mﬁm%*ﬂqaal%lmsmﬂonor and accept or
beads such that signal correlates wth kinase activity. The signal vs.

conpound COﬂCSHONEﬂIJ@ﬂsgr(SwthlﬁiedjmﬁO determine the 1Co- [0127] Conpounds are

g_s SRngSGd in aMYn?‘l%llm?E ;}/Ele ussentlal med1u1 S§d Nﬁ?satXmlne qrgp / O%Idurlllg blcarLonate V(\fl m E’l)gIl*\M thout
¢ssential amino acids, 1.0 mM sodium pyruvate, 10% fetal bovine serum.
On day 1, cells are seeded in growth media in 200 pL per well in a 96-well polystyrene tissue culture

plate at 2,000 cells per well (A375, COLO203, SK-MEL-2) or 5,000 cells per well for SW620, and

incubated at 37 °C and 5% CQ; overnight,

On day 2, compound at 4 mM in dimethyl sulfoxide is serially diluted 1:4 (10 pL with 30 uL dimethyl
sulfoxide) seven times for a total of 8 concentration points. For each dilution point a 1 pL aliguot is
added to a well containing cells (highest dilution point at 20 pM), with 1 uL of dimethyl sulfoxide as a
negative control (each sample at 0.5% dimethyl sulfoxide). The cells are incubated for 3 days at 37 °C in
5% CO,.

On day 5, Cell Titer Glo (Promega) is thawed and added 100 pL to each well and the plate shaken for 1-2

minutes. The plates are incubated for 10 minutes at room temperature, then fluorescent signal is read
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in gr OWtH ﬁeg‘%piyru rud«% The muasuregtﬂg%rTsQI%%L(gl% % (Elllémy “r%%ﬂ

pl ate at r2d@0es cletdig (}ﬁé‘rmlmidlmlqcfif?ﬂ?ﬁm ICEECR B8crmBRL
SW620, and incubated at 37 0C and 5% CO over ni ght.
conpound [at28]4 TiVfdlRwol; otk hiphids uhi Miicd'ﬁg ihs BS?efzinaIBHgaf Ubdobdedheiicd! ifhltonyl. wi t h
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30 niL dineth
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| |
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The following table provides data indicating the biochemical inhibitory activity for P-0001,

P-0002, P-0003, P-0004, P-0005, P-0006, and P-0007 with respect to other protein kinases:

[

Compound Kinase having Kinasc having 1Csp of > 1 pM
number ICspof < 1 uM
) Bik, Fms, Hgk, ltk, Jnk1, Kdr, Kit, MAPKAPK2, mTor, p3§,
P-0001 Brk, Tec
PI3K ¢, PI13K4, PI3KYy, Sre, Trk
P-0002 | Ackl, Brk Btk, Fltl, Fms, Hgk, Itk, Kdr, Kit, MAPKAPK2, TrkA, Src, Tec
P-0003 Btk, Fms, Hgk, Kdr, Kit, MAPKAPK2, TrkA, Src
P-0004 Hgk, Kdr, Kit, Src | Btk, Fms, Itk, Jnk1, Tec
P-0005 | Hgk, Src Bik, Fms, Itk, Jok1, Kdr, Kit, Tec
P-0006 Tec Bik, Fms Hgk, Kdr, Kit, MAPKAPK2, Src
P-0007 - Btk, Fms, Hegk, Itk. Jnkl, Kdr, Kit, MAPKAPK2, Src, Tce
0130} Compounds also demonstrate i1 vivo activity i a xenograft mouse mode! for Colo205. Female

nu/nu mice are implanted with Colo-205 trocar fragments from doner mice, sub-cutaneous and high in the

a

xilla,
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P- 0002, P-0003, P-0004, P-0005, P-0006, and P-0007: [0129] The follow ng
tabl e provides data indicating the biochem cal inhibitory activity for

P- 0001. RvOQO#/1048003. P-0004, P-0005, P-0006, and P-0®@0T/usedib/oe@dspect to
ot her protein kinases: |0130] Conpounds al so denonstrate in \ivo activity
in a xenograft nouse nodel for Col 0205. Female m nu mce are inplanted
with Col o-205 trocar fragnments from donor mce, sub-cutaneous and high in
the axilla. Tunmor growth is nonitored to approximtely 100 ng size, and
mce are distributed to treatnentgroups such that the nean tunor burden
within a group is wthin 10% of the overall nean tunor burden. Mce are
treated with \ehicle control, positive control or conpound (8 m ce per

group) ingu&¥% mtmdnc%n{%%ded “mmwpnshnmrm%me drs@d gt wuhd brr;genkg dail'y
f or fourteen %m?mrhé%& re 0 served daily, tunor burden and

wei ght's ness&UfE P%Hr‘ﬁﬁrngolxrr OWP?ﬂMm‘biﬁﬁa@ﬁ“Péﬁ8/eD”f%%@d 2000
ng and aﬁﬁ”aﬂﬂhﬁﬂs\Mmcmmmmbumﬂﬂ@oﬁdmﬂmdmbameomu&hamrzedammh&navamage t unor

growt h Ofm\"hermx&lbﬁrd&%ﬂﬁ £l wgimyﬂedmr&qwréa &&ﬂpﬁrlﬁgs &f?hr‘u 6 e A (seor
grow h of _the test conpound m ce. Percent tunor growt itron is

cal cul at e’ %@g PO HsURBP IRy PO HI Qe Bt ndE arjrdéwrrmtbesvrh elofpdund) /

t unor gr owhido! gomt hiod i wn{p@rliﬁﬂb]thc-ﬁh@agfs alrdoDMb g oit&hle@cdﬂ{p@l)ﬂd@ﬁ& data duigli cati ng
L0005, - P B s e S A G R ot s B AL ™ 01321 As
an |nd|caf@ﬁh“@ﬁdrelat|ve solubility, the turbrdrty of conpounds in aqueous
solutions is assessed. To assess possible conpound properties in different
physi ol ogbrza] Cleﬂ)Eit?vth’EﬂBlte%owﬂufﬂbtd agicfin@ M scend th@ SowiAnhiBNG thiroedl, a series

he o coraet bt Do EarRaRld e TSRS B ey biodr b ity

i s nmeasured b@’mﬁﬁlﬁ@hlﬁ@kﬁﬂﬂcv’/@flﬁh&yora_\hlﬁ i@ieant rati on of conpound that
denonstrat es turppahity by form ngsenough insol uble suspension to raise the
average optical genrity above 0.0%pat three wavel engths (490, 535, and 650
nm is used to dehioze the imt ofthe conmpound solubility in that buffer.
[0133) Conpoundsp.@iod di ssol ved atjj@@ concentration of 25 mMin dinethyl

sul foxi de, [then ggjgsal Ty diluted gginto a 96 well plate, diluting 10 tines

in pure di methylpgyfoxide, wth ghe final Il of each row a dinethyl
sul f oxi de bl'ank g_ghean assay prategévv mt—of] appropriate buffer is added to
each well, and I nt—of each sanpte ditution is added to the buffer,

achieving a range of final total concentrations in aqueous sol utions having
different pH The buffers used are Sinulated Gastric Fluid (SG-pH 1,5) 0.5M

[0132]  As an indication of relative solubility, the turbidity of compounds in aqueous solutions is
assessed. To assess possible compound properties in different physiological compartments, such as
stomach, intestine, and blood, a series of aqueous buffers with varying pH is used. Thus each compound
is diluted into four different physiologically relevant buffers and solution turbidity is measured by
spectrophotometry. The concentration of compound that demonstrates turbidity by forming enough
insoluble suspension to raise the average optical density above 0.01 at three wavelengths (490, 535, and

650 nm) is used to define the limit of the compound solubility in that buffer.

[0133]  Compounds arc dissolved at a concentration of 25 mM in dimethyl sulfoxide, then serially
diluted 1:1 into a 96 well plate, diluting 10 times in pure dimethyl sulfoxide, with the final well of cach
row a dimethyl sulfoxide blank. In an assay plate, 99 pl. of appropriate buffer is added to each well, and
1 ul of each sumple dilution is added to the buffer, achieving a range of final total concentrations in
agueous solutions having different pH. The buflers used are Simulated Gastric Fluid (SGF-pH 1.5) 0.5M
NaCl, pH 1.5; Simulated Intestinal fluid (SIF-pH 4.5 and pH 6.8) 0.05M NaH,PO,, pH 4.5 and 6.8; and
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NaCl, pH 1.5: Sinmulated Intestinal fluid (SIKpH 4.5 and pH 6.8) 0.05M
NaH2PO4, pll 4.5 and 6.8; andHepes Buffer (HKPKS-pH 7.4) 10 nM HEPES, 150
mM NaCl , wbl2010/4945Cont rol compounds pyrene, estriol anecpruspeianedses HC
are al so assessed. Plates are spun and then m xed for 1 nmute, and the

absorbancc is read using a Tecan Safire Il to read wavel engths in the

vi si bl e range (490, 535, and 650 nm at four locations per well, reflecting
the degree of turbidity present. The average optical density for each

wavel ength in each well is giaphed vs. conpound concentration, and the

concentration at which the curve crosses a threshold O D. of 0.01 for each
wavel ength is reported as the cndpoint turbidity assay result. The average

of the thy M\méﬁ}ﬁ«@g‘ﬁ 7hB10USedEbRs GUTRARGCL ﬁbhdt(‘;n}é Qb mRRARRAURS -
Conpounds ggr%sﬁanﬁony d pﬁ t)z have Iow sol ubi |I%‘ th 8 tﬂ%shgm

concent r at'i"s §“’Er3rf Are thodertde PR ey f“&?l “i““f1 "’E‘W@ fof h e ong the

concent r ats@mnicss 3dd Bingl'¢can 258 [hivicadinelchinglhy 50 Ubbik fabye (190, islaema trnoeshol d
concent ra& I(le )L o §er ] € 1 s h ac

ndi cat i nd ft é a?lg g)t : Veg%s%&tg%%%d J&%f uchth\MeQe%l t‘I%pelvgr Ee ?tlc gfieﬁ SHLP ?qnj; krl)ased on
t ur bi dit y“‘t‘ﬁ'flé%‘ﬁé Fh wethie ear e ats 6ﬁlpa‘tnd sAEP TpIfe¢ bR Tatiopel ek the Prg003,

P- 0004, P:r@605 thr&hddO6, ofand fd?'efQQQfZ\-c 6[1@1135:]130@3(53 t(]&ht:l&ﬁ}h fu@d’@ty%ém):suﬁnzy”es

are the dru tabolizing S ver. The

i nhi biti gﬁﬂlco¥nra&8 he Zrecn%avgéfg,ll usc fb%/ rpgu% (F of omg?un%wglpm‘)_(?nds&vp2c19
CYP2C9, CYP2Ped t@?ﬂ@kﬂé@@@)‘» léﬂﬂel th@Y@BLWQLB@)ﬁ“@HSb ﬂﬁﬁeMnmé@atﬁf ohubidionfrsunds,

wher e i NhihRirbidQbhcirat®t 20l iNgiN26f 11NA, ak@QM()ﬁlthitlfrtﬁétﬁreJh@l@g&cén(E}aﬁ%nqjs%g(ﬁase in
t he quor cence of the netabolized product he fl uorescence of

product i's nonitored as a function of compound concentration. [0136J
Conmpounds _are dissol ved in dinethyl sulfoxide to a concentration of 100 nmM
These ar dH uthsdolpwing wplspryvide dap ingfcatae & eitive jolubility A= Totv, M= addeguof =of this
sol ution 4 )Bﬁ@mn&dﬂ@@ thr@&h e @4onBdar Qfon QQ@Q@%HQ& m%l(ﬂ()@)ZOMWP%gﬁener ation
system Sol uti o 4% NADPI | Regeneration system Soi ution B from BD

Bi 0scCi enc‘ég”o%%"ﬁ%?ﬁw’??ﬂ e and 0.05% di met hyl sul foxide). These are then
serially diluted 1:dnpdBO ML t0 16QuHkiCO-iBROM mMX) for ajtotal of 10
points. A 10 niL ali quaterof thig fipal am xture s dispensed into 384 well
assay plates and inautvaied fomnm 10 m nutres at 3% 0C. Enzyne and substrate

m x(10 nL: 0.5 pnpl K@ A2 5wrivi CEC, ®. 0 prol MCYPZICO7 A M| MFC;, 0.5 pnol
CYP2C19/ 25 nMl CFC__P-B0prol CYP2D6, 1.8 mM/LMME 1.0 pmal CYP3A4/50 nM BFC,
or 1.0 pnol CYP3A4/40106M BQ) M added Mo theseMassay plates| Assay plates
are ineubatcd at 37 WWIFCYPI AP-1 5 mM; CYP2C8t45 m p;MCYP2C19, 2D6 and

3A4-30 nin) and read-1"86a Tecdh SafireM2 pllateM eader (MYP 1A2, 2C 9 and
P-1007 M M H H

[0135]  CYP (Cytochrome P450) cnzymes are the major drug metabolizing enzymes present in the liver.
The inhibition of CYP enzyme activity (ICs) for each of CYP1A2, CYP2C19, CYP2C9, CYP2De6,
CYP3A4(BFC) and CYP3A4(BQ) is determined for compounds, where inhibition of metabolism of a
known substrate leads to a decrease in the fluorescence of the metabolized product. The fluorescence of

the product 1s monitored as a function of compound concentration.

[0136] Compounds are dissolved in dimethyl sulfoxide to a concentration of 100 mM. These are
diluted 1 pl.into 82 ul. of acetonitrile. An 11 ul aliquot of this solution is then added to 204 uL of
cofactor mix (1.3% NADPH Regeneration system Solution A, 1.04% NADPII Regeneration system
Solution B from B Biosciences, 5% acetonitrile and 0.05% dimethyl sulfoxide). These are then serially
diluted 1:1 (160 ul. to 160 uL co-factor mix) for a total of 10 points. A 10 ul. aliquot of this final mixture

is dispensed into 384 well assay plates and incubated for 10 minutes at 37 °C. Enzyme and substrate mix
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3A4 409 ex/ 460 cm CYP2C9 and 2D6 409 ex '530 enm). The signal versus
conpound concentration is used to determne the IC 1 . The enzynes and
subst r at ewof20ro/fol4s assay are obtai ned from BD Bi osci enees/usiWioloessas her
factors arc involved in determ ning CYP effects in vivo, conpounds
preferably have 1C50 values of >5 mM nore preferably [Cs val ues of > 10
mM [0137| The follow ng table provides data indicating the Cyp inhibitory
activity for P-0001, P-0002, P-0003, P-0004, P-00CS, P-0006, and P-0007:
Conpound nunber 1L2 | 2Cl19 j 2C9 2D6 3A4(BFC) 3L4(BQ P-0001 > 10 >10 5-10
10 >10 >10 P-0002 > 10 5-10 5-10 > 10 >10 >10 P-0003 > 10 >10 >10 > 10 >10
>10 P-0004 > 10 >10 > 10 5-10 5-10 P-0005 > 10 >10 5-10 > 10 >10 5-10

P- 0006 > @0 .d; ox1thoPdPp ;A2 5QnpERC: X BB @B0¢y»s 1A vt ?};Qolwzp%lb%ﬂwﬁ (0138)

Phar macok t| C i nclu @6 solid forrrs or
formul at i o‘g(g t H’E’rglcrao bé g @g@ﬂg& 3%& ll%‘\%%)r ﬁgc Bal B P 610 Wl e _
Beagl e dog@)is Ratdo alp@ am)smedcbdassh\yp wstalr igomed unid °C e A2byminVCYYCees i ons vi a

sur gi cal | yi,i dvph.and edg i, 86 m o - O
Compound | B e H Rt e B P LT o e

which is fﬁr%%‘ri‘ﬁaﬁﬁft%’&c? 6“%536990% Sthenddy pigey! ﬁ%&?@mat’u“flﬁ@cwégfwrled

concent r atskdn dfi@mint: hhe 1¢5) 1o elPOnds @fdRubsahibsaShis 0 ale\Wbehasi fgh BIb Bﬁscdﬁ&hg g 0
stock is , utol (r ; or

dosi g, he dnSetabiL e B BTkl & Pl b bbby Pr S PR aceet t o
f or mat (oYaluésanHSéHNﬁ%&W&femE‘bI[ﬁﬂdVde@ertlﬁeMeof or for mul ation thereof is done
i ndi vidually), conmpounds arc diluted to 0.5 ng/niL each for |V dosing and

0. 4 ny/ myoesaghrifeos! loW@bdi@E&ipfbginiamd[ddﬂﬁﬁdg&ffe Clp g bikgy Aty foriPedooorp-8oonn/ kg (5

m.' kg), dleﬁ&ﬁc}) (Mﬁy) 00h? Jél“r na“éﬁ)t‘?@gl mals, tail vein blood sanples are

col l ecte ium hep agul ant at 5, 15, 30, and 60 m nutes
and 4, 8, /| amdpoddd hour s post dosi ng eachyday, (upr PO dosed ani nal s, tail
vein bl ood sampt es ar'éd2col|l ecxCédl wi t h2co 2D6 3JA4BFC) | 3A4(BQ)
P-0001 >10 >10 5-10 > 10 >10 >10
CP0002 | >10 | 5-10 5410 > 10 >10 >10
P-0003 > 10 >10 >10 >10 >10 >10
P-0004 > 10 >10 >10 > 10 5-10 5-10
P-0005 > 10 >10 5-10 > 10 >10 5-10
P00 1 >10 >10 >10 >10 >10 >10
P-0007 >10 >10 >10 > 10 5-10 <5

[0138] Pharmacokinetic propertics of compounds (including any solid forms or formulations thereof)
are assessed 1n male Sprague Dawley rats or male Beagle dogs. Rats are dosed daily with compound
cither by 1V injections via surgically implanted jugular catheters or by oral gavage (PO). Each compound
is prepared as a 20 mg/mL stock solution in dimethyl sulfoxide, which is further diluted to provide the
dosing stock at the desired concentration for the IV or PO formulations. For IV dosing, the dosing stock
1s diluted into a 1:1:8 mixture of Solutol ®:ethanol:water. For PO dosing, the dosing stock is diluted into
1% methylcellulose. 1n a cassette format (or each compound, solid form thereof or formulation thereof is
done individually), compounds are diluted to 0.5 mg/mL each for [V dosing and 0.4 mg/mL each for PO
dosing and dosed at 1 mg/kg (2ml.’kg) or 2 mg/kg (5 mL/kg), respectively. For [V dosed animals, tail
vein blood samples are collected with lithium heparin anticoagulant at 5, 15, 30, and 60 minutes and 4, g,
and 24 hours post dosing each day. For PO dosed animals, tail vein blood samples arc collected with
lithium heparin anticoagulant at 30 minutes, 1, 2, 4, 8 and 24 hours post dosing each day. Dogs are dosed
daily by oral capsules in a suitable formulation at 50 mg/mL. Ccphalic vein blood samples are collected

with lithium heparin anticoagulant at 30 minutes, 1, 2, 4, 8 and 24 hours post dosing each day. All
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l'i thium heparin anticoagulant at 30 mnutes, 1, 2, 4, 8 and 24 hours post
dosi ng each day. Dogs are dosed daily by oral capsules in a suitable

f or nul at iwo 2ato/®H@48g/ L. Cephal i c vein bl ood sanpl es ar ecraisb@onessiov t h
l'i thium heparin anticoagulant at 30 mnutes, 1, 2, 4, 8 and 24 hours post
dosi ng each day. Allsanples are processed to plasma and frozen for |ater
anal ysis of each conpound by LC/ M5/ Ms. Plasnma | evels as function of tine
are plotted to assess the AUC (ng*hr/mL). Conpounds according to the
present invention preferably show i nproved pharnacokinetic properties
relative to previously described conmpounds i.e. they have substantially
hi gher values for one or nore of AUC, Cmax and half-life relative to

previ ousl gémg@ssm ;sr&%gedct@ gpmrm@ma@mk@m;&is bkl CRGYuby CONBAUL Afashh
Conblnatlon] p ar d- o gnggg? %8@@é|8 I%ents 'Q four human
cancer cefl*™h ”s“‘“”( b‘1‘§§f“rﬂ 355?55 002} "B- PGB o pdgpEEe P- 0006,

or P-OOOﬁﬂ@mngahmsnmhen@nﬂmwnmmc&ﬁbmm&mMmmwwwmn@s@h@md&ndmmhemnvmarapeut|c
agent, s U&)nlp%dSS 4 l]lgyoﬂagygugs%nlmll@@{ gpé? pé]@ers kd one%@ﬁlgire Q?‘Kﬂ)@%mag %Td' htaff 'M"e

oxallplatln paclitaxel, SN-38, tenozol om de, or vinblastine, can be
assessed FBIVEhERiousy fetiPrd@meesdS n kil ling human tumor cells. Human tunor
cell lines, such as A-375 (nmalignant nel anoma), SK-MEL-2 (nalignant

mel anong, E'Slkiph Ifre t Hisaca of S9mpo@UIsOr 2OBbifgioh pitk StaallarddEfioe Ghonaarageuthsci t es

netastaS|g&m9ﬁ1§M¢§%Qn&ﬁggggﬁg&@l adenocar ci noma, |ynph node net astasi s)
can be treated with P-0001, P-0002, P-0003, P-0004, P-0005, P—0006 or

P- 0007 al .0 bove- nen

chenot her ggjgbt 0"‘}‘@'}%?@% ‘fbgizl’o{b‘% r?t@?soggwﬁsor;l’?@m%ré% th§§’°} mﬁ%rﬂ%rl’a&%r at 37
OCin a huﬁvdhﬁ¢®ﬁmamWW§ph6Fe&@E@@ﬁﬁEim@E@&aﬂmﬂmm(bhhgﬂaraagmmmh ina

sui table &h‘llipﬁal&lﬁ %acniﬁ‘jél WN.- 386[6gO/OBElMe 0161%9:13( ReEanBE;sges;eQ?J:tth@f@ﬁ\%ﬁ%ss yerviers,

Bel gi um q?ntalnln gl utam ne and /fﬁ@enente 10% f et al bOV|ne
serum ( Ref ﬁéT?“l%ﬁT”E eﬁWHVéRTCﬂﬁB?“ﬁkb@ ﬁFﬁﬁmﬁ%@?“Pﬁ@ tif5t-cel I's are
det ached (fpligmurtt hvelaguat siinenefabtasik Cloy OQ0Hecobraud! edehsce@inbied) bscids tlatastasis) or

tr yp5| n- V@ %Qﬂ@o ((rB?l an@%mg’gZLHnd %Hpﬁogg()netasﬂ% )l&rfkgz {FﬂemmﬁﬁMO{’@’quW wi t hout

cal ci um or nesi um SIn treat ment is
neutral i z"eﬁ)% -4t o hﬂ&?%?ﬁl’a@a? #1918rpr ime@bigiion ylﬂa?r@ obtBLARP ¥dngntiongd

henocyt omateiheandit hens viability assessed by 0 25% trypan bl ue excl usion.
The cell lines are checked for nycopl asma contam nation with the Mycotcct

assay ki t|0(4ﬁethgr§§ceas Qe’l-;;owrl zﬂ\éll&)ﬁag@&’t 3@%*193(5@9&1{ Qil aﬁ#o’s;%frre@/c @%) bﬁ/ §I§C0r dance

with the manufacturer’s instructions. qgﬁép asma I'S assay dfro
the cul t (r8s Eupeyhat aiede giiue pedigel e RiMgss g Apeifedr e négass ve and

posi ti ve Helgium) containing 2 mM L-glutamine and supplemented with 10% fetal bovine serum (Ref DE14-
801E, Cambrex). For experimental use, the tumor cells are detached from the culture flask by a 5-minute
treatment with trypsin-versene (Ref 02-007E, Cambrex), diluted in Hanks’ medium without calcium or
magnesium (Ref BE10-543F, Cambrex). Trypsin treatment is neutralized by culture medium addition.
The cells are counted in a hemocytometer and their viability assessed by 0.25% trypan blue exclusion.
The cell lines are checked for mycoplasma contamination with the Mycotect assay kit (Ref 15672-017,
Invitrogen, Cergy-Pontoise, France) in accordance with the manufacturer’s instructions. The mycoplasma
test 1s assayed from the culturc supernatants of the cell lines and compared to negative and positive

controls.

{0141} The tumor cells (10,000 per well) are plated in 96-well flat-bottom microtitration plates
(Ref 055260, Nunc, Dutscher, Brumath, France) and incubated at 37 °C for 24 hours before treatment in
100 ul of drug-free culture medium supplemented with 10% FBS. In order to assess the [Cs; of each

compound to be used for each cell line, the tumor cells are incubated in a 200 pl final volume of RPM]
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controls. 10141] The tunor cells (10,000 per well) are plated in 96-wel |
flat-bottommcrotitration plates (Ref 055260, Nunc, Dutscher, Brumath,
France) awo2orewbased at 37 OC for 24 hours before treatroerus20m0/0idds M of
drug-free culture medi um supplemented with 10% FBS. In order to assess the
| C O of each conpound to be used for each cell line the tunor cells are
incubated in a 200 M final volunme of RPM 1640 supplenmented with 10% FBS
and containing either P-OCOO, P-0002, P-0003, P-0004, P-0005, P-0006, or

P- 0007, or one of 5-fluorouracil, carboplatin. dacarbazine. gefitinib,

oxal i platin, paclitaxel, SN-38, tenozolom de, or vinblastine. The conpounds
arc tested in a suitable concentration range, such as 10 s to 10 ' Mfor

P- 0001, Preﬁ@%plcd%&@%h 1095 B0DAg cEtaQQf@%nhePPQ@(QGP 060, Podd8 Bleoodpldobgr our aci |,

dacar bazi r aliplatin, or
S TR < AR - Rk e T A ol Lt o QkBLPLAELD: O )
f or vi nbl ¥$84. rewzdRn@@Odr, vinPRHDO 2The PoriO@Bls arPtc@004 p stRalOQDgen OB e, so¢ch P- 0007

i's di ssol xeg i,no DYRRpaieh Bldostt BPodt bRodalb Bdb%eb m&"ovﬁ‘o&ﬂ §E\f6ro‘il?a§d red
concent ratl ons. 5-f| uorouyraci, qr;gpm OxalrLlja LePl essi s

Robi nson, “E¥¥AiRey gefé’&fbbkg‘pltoako Né@‘i@r Riaty &ﬁ%’mll nl0 IjPé?lcbé)fOf and
pacl i taxeﬂacl(tﬁclr@ﬂm38 aBf 105t w16 Myefosviepsitabr-8pa, P- Rwem 00vB, mwios ®oos;r ance)

are dilutggyf gjoﬁwlw]gfsw{ﬁggb%t Jifl&a 9ER1A 64 CRNE ML L@stlrgqnfen G@r bazi ne

(Sigma, Salnt entin Vi er rance) and vin astl e ance
S. A . Sai hvogreeH0 peahd Bkombhermg il eleshiy Rebinsen. Nace), ortogktir I@j%/mut‘\ewtwtt h

cul ture nB&h,EmntD anmcldﬁsu(s&gnﬁcmgtenmwgﬂqemsp@tlélﬁmninhsdnsf“rglcésa% ved in a
m xed SOcht%cé)n of . RPM | ut e ul tur

desired concentt atis medlfmn%’%’e?raﬁsrﬁe Con‘g) 9%%@% ) 8‘Tarb62 T&‘W‘Q/ aint ee@ricegll g o the
Labor at orlirense) apdénblasiSg (LiPalirhnee MAnAesdiay, fraca s gedowmeaCMOnandbtdl | ut ed

with cul t\Hth:ulm%jxhéJimn{tQ tHe Gélraec%hJcﬁQtl&Qn@&ﬂhwst(ﬁs%&ed (Mkéﬁl&m\lﬂidn%@i{pwo of
0.1%v/v). M nnesota) is

Te Laboratories St
di ssol ved fhe “&E’@P %3‘%@% PUR TG YT tbmea&d W“E?’il‘r&‘lf?f‘sc(ﬁ‘ﬁ’émh%éf‘% RMSE t he
desi red conc®imw.aiN- Eﬁ\@KTwolrzﬁorm‘ &ncl, SlCEbbB.MGdeqfﬂﬁ]’is 86ohralin &SMSD shd@lupd esence of

test su bs\L1§1Q9]ﬁ§e 1@&!;d1u§1 (e ldflg&ir cot? %EJQQOH’S ( nl%ngﬂ%%i@zle/av ge rl]%rﬁo’zoli{mﬁc assay

cytotoxic activity I s evaluate assa
at the erdbf BM@W@“&WF sgttPraé‘aMﬁ*éﬁt’m id)sspivedgy waeréorrwwcﬁ?n awhumd@ﬁh epe
filtered rﬁeﬁmmaeé (hl: ddimdrcemgention§. McTs arRﬁﬁubNlefB&e h&rgfm)c pkd@cngm%@[ha;s@nc&rlf fered

Sal i ne (P% o & 1%%%?)]@ 5{%%9}1}({(93”31?ex) the ?otoxm ac[l\il[%/ 1s evaﬁuaﬁﬂﬁe?{%{\ég e

pl ates are incu Bat The”¥esu ?sszlys r enoved

and formazan crystals dissolved with 200 mMl of DMSO per well. Absorbency
(OD) is Wl rieEhaM 1B pgan htharndeldly cglisimeatpett. 38 mMAf €T @R ™ saluipn 0k i | abel ed
count er (fMled @€azolium reagent (MTT, Ref M2128, Sigma) in Phosphate Buffered Saline (PBS, Ref BE17-

517Q, Cambrex), is added in each well. Culturc plates are incubated for 2 h at 37 °C. The resulting
supernatant is removed and formazan crystals dissolved with 200 pl of DMSO per well. Absorbency
(OD) is measured at 570 nm in cach well using VICTOR’™ 1420 multilabeled counter (Wallac,

PerkinElmer, Courtaboeuf, France).

[0143] 'The ICs, for cach compound on each cell line is determined from the OD measurements of each

sample. The dose response inhibition of cell proliferation is expressed as:
= (0D of drug exposed cells / OD of drug free wells) x 100.

The mean of multiple measurements for each concentration is plotted vs. the drug concentration. The
dose-response curves are plotted using XLFit 3 (IDBS, United Kingdom). The ICs;, (drug concentration

to obtain 50% inhibition of cell proliferation} determination values are calculated using the XLFit 3 from
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Per ki nEl mer, Courtaboeuf, France). [0143 1 The 1C50 for each conmpound on
each cell line is determ ned fromthe OD neasurenents of each sanple. The
dose respwoel0/mim4bi ti on of cell proliferation is expregseasaso/oidsie (OD of
drug exposed cells OD of drug free wells) x 100. The mean of multiple
measurenents for each concentration is plotted vs. the drug concentrati on.
The dose-response curves are plotted using XLFit 3 (1DBS, United Kingdon.
The 1 C50 (drug concentration to obtain 50% i nhibition of cel

proliferation) determ nation values are calculated using the XLFit 3
fronmsem -10g curves, | he K\ n value determned for each conpound in each
cell Iine is used to determ ne the concentration of P-OOO . P-0002. P-0003,

P- 0004. PchOQéc.urRs 0006 ., Miucfz08fhéd R Rdh Q)ﬁnpgﬁgmscta@ﬂgaﬁﬂ 1%%&@&&%9%@[ Ic to
be used in conbin i@&% é%li The eI |ls are treate a conbi nati on of

five conceRf Pt Prb -0003. ¥y @2‘ P-08,dg%0o. pr '66?91 aﬂﬁofbbman ¥l 0006, or

P- 0007 andehitwapeoneantscain combinobn.one of 5-fl uorouracil, carboplatin,
dacar bazine, gefitinib, oxaliplatin, paclitaxel, SN 38, tenozol om de, or

vi nbl ﬁst || nes) basedisap ntem Wi %Qom%ugrt &SVJ J@ecegtgmwﬁﬁl%%@gﬂmﬁlﬂ @#f e treated
per the ed above and assaye t he assay.
[ 0145] Thﬁ@é‘su#@é @gé 8@2@‘6‘%‘8%}“@?‘5?“&?%0 OUHE e HBFOYHE: Cér(?%*i“ﬁatl onis
synergi stddedrb?rlnamfagld)mxgtpiaon pdthexd GipBuritdozo pingle.ac tindnsnabecdeakieulat ed by
nul ti pl e @ Hg 1§t go@rﬁ;kunﬁ nak YSi Sre ﬁ'@dqied%g Qheﬂ@&f&&mﬁ% QI}’deEJ?{t?edrE‘SQJeg% ‘Z%]%tb%/

d Chou fal (Adv.

principle accordl ng to the methodol ogy describ

Enzyme Re§UYIT4%84, 22: 27-55). [0146] The conbination index (Cl) will be
calculated by the Chou et al. equation (Adv. Enzyne Regul. 1984, 22: 27-55
, Encycl dpbetli Beofulhararchidob dgymninAsadenhccoPbesdn isk@@igisti@or a8 donBgc. Syner gi sm

and Ant ag@Ri&HPolidd ifISABEs t]@rcﬁ’{g}{ated %%ﬁ@eﬁm?@@éﬁmalg&%gﬂ% ar@ﬂﬁrt%%)i b%ﬁk ch takes

into account both the potenc
dose- ef f 8 4R EPHE PTHE ‘rﬁCXPéq”liéﬁ e ’PHEOdQEﬁYe‘f”éJI”b%id’&igf“i"’(fﬁd ?%‘ilayt(ﬁé" Er2y6f the two
conpoundskekd. gRuenhzbys)a (D) + (D) 2 + (D1 (Zy)1 (A) 1 () (A) 1

[0146] The combination index (CI) will be calculated by the Chou er al. equation (Adv. Enzyme Regul.
1984, 22: 27-55 ; Encyclopaedia of human biology. Academic Press, 1991, 2: 371-9; Synergism and
Antagonism in Chemotherapy, Academic Press, 1991, 61-102) which takes into account both the potency
(Dy, or ICsp) and the shape of the dose-ctfect curve (the m value). The general equation for the CI of the

two compounds is given by:

_ D), (D), (D)),
([)w )! ([)r )3 ([)x )l ([)\ )2

where:

(D), and (D), in the denominators are the doses (or concentrations) for compound 1 and compound 2
alone which demonstrate x% of inhibition, whereas (D), and (D), in the numerators are doses of both
compounds (I and 2) in combination that also inhibit x% (iso-effective). CI<1,=1, and >1 indicate

synergism, additive effect and antagonism, respectively.

[0147] The (D), and (D), can be calculated [rom the median-effect equation of Chou ef al. (1. Natl.

Cancer Inst. 1994, 86: 1517-24):

N
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(A where (Dx)1 and (Dx) in the denom nators are the doses (or
concentrations) for conpound 1 and conpound 2 al one which denonstrate x% of
i nhi bi ti owo 2etvemems (D) i and (D)2 in the nunerators areciasesioobesbot h
compounds (1 and 2) in combination that also inhibit x% (iso-effective).
CKI, =1, and > 1 indicate synergismadditive effect and antagoni sm
respectively. [0147] The (DJi and (DJ 2 can be calculated fromthe

nmedi an-effect equation of Chou et al. (J. Natl. Cancer Inst 1994 86
1517-24)where: D111 is the nedi an-effect dose that is obtained fromthe
anti-log of x-intercept of the nmedian-effect plot, x = log(D) versus y - -
log {/ ,,(] -Q, or DIn 10 ( InmerceP" m; and mis the slope of the

medi an-effect plot and/ a is the fraction of cells affected by the
treatment. Each C will be calculated with CalcuSyn software (Biosoft, UK)
fromthe nean affe ted fragti on at each drug ratio concentration. [0148]
Al'l patents and ot F féféﬁ es cited in the specification are indicative
of the level of skiII of thosé skilled in the art to which the invention
pertai ns,vamd are incorporated by reference in their entireties, including

any tabl es, apd niga,gu&ee do;c%at @ebtﬁmoexﬁeem 1085 J_It]teeamnﬁ&fqeeraﬁ@ﬁ& dqadx been
|ncorporated by reference entirety individ e skilled

ly.
in the ar?g%%urﬂ ¥e5§VIlﬁépﬁmetl%he thafmfﬁé”b?%@éﬁ?m?WV@ﬁfﬁﬁ Iptandyfe |

adapt ed t@ﬁ@bmameKﬂeaéﬂdebamdnadMﬁﬂtages mentioned as well as those

i nherent £heeg| . & nela%&mpeﬁcusmr AEBEAANR) FOMRRRLELANRGES {%)E'atbce% herein

as presently representative of prefer re ernbodi nents are nd are
not i nt enfd&d“&s<oMiepTHigt i ons on the scope of the |nvent|on Changes therein
and other uses will occur to those skilled in the art, which are

enconpass@ﬂwhﬁBhbmmmheﬂ@mimﬁunoia&henmnMQHRMQnmc&ﬁﬁMdemae&ebysﬁmefscope of

the clai MRose LkQﬂcéglllhtJ bt téMu] lh lpeelavcﬁt@og; %ry‘nn@%g@grgﬂgo O(Pabéarl]a 7 e, l§e|n| e! 1% elir n the art

t hat varying substitutions an I cations nm e invention
di scl osed™HEYE ufing ABUt depidictich heems eHel 4 dopré rﬁfﬁ@lcelmi rbrep "G@rp(trﬁed

by reference 1n its entirety individually.

[0149]  One skilled in the art would readily appreciate that the present invention is well adapted to
obtain the ends and advantages mentioned, as well as those inherent therein. The methods, variances, and
compositions described herein as presently representative of preferred embodiments are exemplary and
are not intended as limitations on the scope of the invention. Changes therein and other uses will occur to
thosc skilled in the art, which are encompassed within the spirit of the invention, are defined by the scope

of the claims.

[0150] It will be readily apparent to one skilled in the art that varying substitutions and modifications
may be made to the invention disclosed herein without departing from the scope and spirit of the
nvention. Thus, such additional embodiments are within the scope of the present invention and the

following c¢laims.

[0151]  The invention illustratively described herein suitably may be practiced in the absence of any
element or elements, limitation or limitations which is not specifically disclosed herein. Thus, for
example, in each 1nstance herein any of the terms “comprising”, “consisting essentially of” and
“consisting of” may be replaced with cither of the other two terms. Thus, for an embodiment of the
invention using one of the terms, the invention also includes another embodiment wherein one of these
termms is replaced with another of these terms. In each embodiment, the terms have their established

meaning. Thus, for example, one embodiment may encompass a method “‘comprising” a scries of steps,

A
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i nvention. Thus such additional enbodinents are within the scope of the
present invention and the following clains. [0151] The invention
i |l ustratwoeabyw/wesisri bed herein suitably may be practi cedrius2tlboe2absence of

any element or elements, l[imtation or limtations which is not
specifically disclosed herein. Thus, for exanple, in each instance herein
any of the terns "conprising", 'consisting essentially of and "consisting

of may be replaced with cither of the other two terns. Thus, for an
enbodi ment of the invention using one of the terns, the invention also
i ncl udes anot her enbodi mnent wherein one of these terns is replaced with
anot her of these terns. In each enbodinent, the terns have their

est abl i shedrRaldgn: \mluﬁencmabs%@mm €0 RRG IR TR, RYERCANPARS 2
met hod "corrprl Si ng ga scries of steps, anot her enbodi ment ul d enconpass a

met hod ' cOWSTEET NG %%lmafsaﬂ‘?eﬁ“%f“f‘%én%ﬁn‘@e?F‘éﬁ%ps Apfdergs f‘rHile?‘Hesé‘H’ﬁodl ment
woul d encengess: eemmiphod sconsias teinmgf dfcriphe sane oStrgpsonThe teldTs iafdon

expr essi Oz uW@a &Qoﬂ&\ﬁ%rge%’a c%l‘, (91\5%1‘16\9[1(%0&%6 ﬂ:§ er&sqlfr(ﬁ & ureg%%QQt d on and
not of limtation and theie I's no intention e use o suchterms
and expr e§87BHST t”“é&@r“—lﬁﬁu Wyt A resomer Q)%I”‘éh‘t‘bsm‘difﬁ%‘r‘l’és et esithirbiisorsnd
descri bedgf(alclmmioﬁ tiomsd. tied, @ foula vt uddtrsib& thaeﬂmg@h/tlﬁgrcﬁdﬂamcM@Jnthen

"t shout @ Ba Undee RISt Ral aP et C e Bahe RrTE R e s ThdE T
speci fi calonsridhset Ggbaedoyy by wfoetet te@y argoldil qq*ernfﬂlsaramd tgpturlonelifichieat andes,

nmodi f i caty.0ni.ane: c‘é@srdeﬁsﬂ o wethin EIQ@COQ@&%@B\%m%ra?&e@nQ%? Qllegﬁ)%pdeﬁr@xéﬁmpe resorted
to by those skilled in the art, and that such nodifications and variations

appended raf ng RiE 4 I 16, RECREOh L IUBTRL sy el peg by the
i nvent i orfr aihe gresiepteteriahve ehaiss kged mmlrekn sl yrosripsihay the grvéngipn igpleupireby  of

al t er nat i d4@sibedtihse oSiﬁ'y bddediudl theth@ ()ﬁJuEgr(yMp|ol?m5nggggﬂtﬂ1g]efalﬁcmﬂ@oﬁ]h§ olhavention is
al so thereby described in terns of any individual nenber or subgroup of
nenbei s of the Maikush group or other group [0153] Also unless indicated to
the contrar wher e various nunepcal values are provided for enbodi nents,
addi t i ondP18hbdl Hett digre g esemiredvhpy variakd mgerslyvaResdidfferdehior val ues as

t he endinxﬂBt)cSm@lﬁs @dﬁla{ﬁg@nbsﬁl&@ntd’@@@&%b@rlﬁ ta@Ing OnyWl di ikt aliBs @%Q@p&ﬁts the
descpbed | nveation arc§4 Wl“mtﬁ addi {tLeo al . embodi ments are within the scope

Such ran e e[ e‘“”b%‘lné"e?flé’ﬁLAl M5 What is clained is:

of the inVéntioh
[0154]  Thus, additional embodiments are within the scope of the invention and within the following

claims.
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L conmpound sel ected fromthe group consisting of propane- 1-sulfonic
cid {2,4-difluoro-
[ 5- ( 2- meolomyropyasi m di n-5-yl ) -1 H pyrrol o] 2, 3- b] pyri di reTArSc@nbossys | - pheny
a

}-am de, propane- 1- sulfonic acid [3-(5-cyano-IH pyrrolo[2, 3-b] py

di ne- 3-car bonyl ) -2, 4-di f| uor o- phenyl ] -am de, propane-1- sulfonic acid

[ 3- (5-cyano- | H pyrrol o] 2, 3- b] pyri di ne- 3-car bonyl ) - 2-fl uor o- phenyl ] - am de,
N-[ 3-(5-cyanol H pyrrol of 2, 3-b] py

pdi ne- 3-car bonyl ) -2, 4-di fl uor o- phenyl ] -2, 5-di f| uor o- benzenesul f onam de,

N[ 3-(5-

cyano-| H pyrrol o] 2, 3-b] pyri di ne-3-carbonyl ) -2, 4-di fl uoro-phenyl]-3-fluoro-b
enzenesul fonam de. pyrrolidine- 1-sulfonic acid [3-(5-cyano-I|H py

trol o 2, 3- b] pyridi ne- 3-carbonyl) - 2, 4edifsisior o- phenyl ] - ami de,

N, N- di rret fyl.am, ghdzul fonic acid [3-(5-cyano-1H pyrrolof 2, 3-b] py

pdi ne- 3- carbon d]‘} 4- diiluoro-phenyl]-am de, and a pharmaceutically
accept abl e sal t thereof. 2. The compound of Claim 1l that is propane-

1-sul foni c aci d {2!\ﬁoral?ofnp({ﬁallcﬁedgrotnsthe(@0%?%1@Wﬁ9prf)pane I-sulfonic acid {2,4-difluoro-

i m di n-5-¥I5K 34nieihewp/yrfwhﬁl|d01£523]Bl-}b]))@y)rd[zil gyridmeakbonyl bhpheayldd, papinde, or a
phar mceusttﬂf&% ach 33% g%}ogw pg'rr?g}l 3- bioﬁfg(q ﬁc':é—ca?‘bon;q]flt %9@0 ;l‘njheny]]oamlgel ;?fo;g;lnell that is

propane- 1-sulfoni
b] pyri di n@fgucaidhbRydyyned] Hdl"ai) P[IZG@ﬂdefbl*Fehwt]omé)ﬁ Bero-rhenyd-apfirsr Wit Sutdneal | y
accept abl Bi-padoto[£ 3185 @@fne-3 4arbohbig 2 @Qnm&uigﬁienﬂﬁ 2,64 AR berdzHRul fhrimRie ORANS-

1su|fon|ca| no-1 H
b] pyri di nd¥ 3¢ Oh’@% R }}é”fj ?Jf)?dg% g ‘}]uor?ﬁ’l&f&v} oP Uk BRAT RSt al 1y
accept ables allrtc 1t>hlé<me®f:1d (B(S5-cTdne- 16@5@@@[&6 bipfridOhegd-qarbdnyt FPad-difl@ro-phenyl]-

N-[ 3-(5- CX@J}:ON |N|?c|1'119é{1'i\ﬂa9rluQ>Lsabf§11(Q]:xQYf g@beﬂl@nﬁ pg% Q@@%!p}mdmc 3-carbonyl)-2,4-
2,4-difl u | uor 0- henzenesul f onam de, or a pharmaceutical ly

en
accept abI ‘?é pg’e ‘ﬁé}“é‘%fdnd BPhPRECH G I EERE Y6 S 1 that i s
N-[ 3-(5-cyano-| H pyrrol o] 2, 3-b] pyri d| ne- 3- car bonyl ) -
2, 4-di f 1 uor o- phenylte<cgufdur §labe hiheines elsfonaifrdescido 4 difphraniiceuttheal |y
accept abl Iig'msl@lntj ‘Tc ilﬁ[ ﬁ\@tfo 773 b J}hﬁm@ @%%gl@ }Qfly]glgi'dénolld ﬁh%dcéu§caﬁ))y;c£ewab gl ne-1
-sulfonlca [3- (5- cyanolH—pyrroIo 5
b] pyti di né “S%{r bonyl )-2. 4-di| | uoro-phenyl]-arnide, or a pharmaceutically
acceptable salt thereof. 8. The conpound of Claim1l that is
N, N- di met hyl alni nolhsuprrpnidof d&ing! (13- Bereycalnolprimyid [3-(5-cyano-1H-pyrrolo[2,3-
trol o[ 2, %‘@}1@1}[5 b-clirtgy1 32, @@Jﬂb&@)ﬂlc}ly ]Zdlﬁ}demof‘ 4 ﬁh@{ngcdghﬁﬂyicécpé% ga%theQ:'E)t
pharmaceutically acceptable salt thereof9. A corrp05| tion conprising the

conpound or sglt thereof di to an ] ] e or nore
phar maceut i cal | a@%eon bt e?gelg?'&] leq(étntpmpi ﬁ?(m dcgé% ri %nionl% plyﬁeo[g hpound or
salt thertdyfidiae @F@Pﬁ)g’ ﬂwr(apiymén@l@forelpbﬂrwm&wglv@rccmable Saltthercof

1
a
3-
|

p

5. The compound of Claim 1 that is N-[3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-

2,4-difluoro-phenyl]-2,5-difluoro-benzenesulfonamide, or a pharmaccutically acceptable salt thereof.

6. The compound of Claim 1 that is N-[3-(5-cyano-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-

2.4-difluoro-phenyl]-3-fluoro-benzenesulfonamide, or a pharmaccutically acceptable salt thereof.

7. The compound of Claim 1 that is pyrrolidine-1-sulfonic acid [3-(5-cyano-1H-pyrrolo[2,3-

b]pyridine-3-carbonyl)-2.4-difluoro-phenyl]-amide, or a pharmaccutically acceptable salt thereof.

8. The compound of Claim 1 that is N,N-dimethylamino-sulfonic acid [3-(5-cyano-1H-
pyrrolo[2,3-b]pyridine-3-carbonyl)-2,4-difluoro-phenyl|-amide, or a pharmaceutically acceptable salt

thereof.
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conposition according to claim9 . 11. A conpound or salt thereof according
to any one of clains 1-8 for use as a nedicanent. 12. Use of a conpound or
salt therwofwacwoeudi ng to any one of clains 1-8 or a comwpwoaistéion2@teor di ng
toclaim9 in the preparation of a nedicanent for the treatnent of a

di sease or condition for which nodul ati on of B-Raf V600E protein kinase
activity provides a therapeutic benefit 13. Use of a conpound or salt

t hereof according to any one of clainms 1-8 or a conposition according to
claim9 in the preparation of a nedicanment for the treatnment of a disease
or condition selected fromthe group consisting of nelanoma, glionm,

col orectal cancer, thyroid cancer, |ung cancer, ovarian cancer, prostate

cancer and bi |9| ary AQB%ltx&@L@%ﬁtﬁmngl}lﬂe LO!@J&I% J?Qﬁt tflé%bf&&(ﬁéﬁé 39 2one Hfmld%t
sufferlng fron1or at risk of E ki nasenedi ated di sease or

condi ti on' 8Hﬁﬁ?W§PH@“§E@%HF§?@?Fﬂﬁb%@?WEWépeut|caIIy effective amount of
t he conpound or salt thereof according to any one of clains 1-8 or the
conposi tion ad&or diriy cereprigih@iharyodupoub or sAlt fetedi@ckofdome it ang artej ofigleigns $4loj ®Ct

suf f er i ngcofh@MoRhecdtiing loskind$, a di sease sel ected fromthe group consisting
of nel anoma, gliom, colorectal cancer, thyr0|d cancer, Iung cancer,

ovarian cancer, pr qut)n‘}it gx% of sal(l\’tth’rco cor?b gvtlo ?‘r{a one ofaﬁn scl%lh ar usé as a m 1I’ Imselntng
adm ni stering a t herapeutically e nmount ound or salt

t her eof accordlng to any one of clainms 1-8 or the conp05|t|on according to
claimo. 2. Use of a Compound or salt thereof according to any one of claims 1-8 or a composition

according to claim 9 in the preparation of a medicament for the treatment of a disease or condition for

which modulation of B-Raf V600E protein kinase activity provides a therapeutic benefit.

13. Usc of a compound or salt thereof according to any one of claims 1-8 or a composition
according to claim 9 in the preparation of a medicament for the treatment of a disease or condition
sclected from the group consisting of melanoma, glioma, colorectal cancer, thyroid cancer, lung cancer,

ovarian cancer, prostate cancer, and biliary tract cancer.

14, A method for treating a subject suffering from or at risk of a B-Raf V600E kinase-
mediated disease or condition, comprising administering a therapeutically effective amount of the

compound or salt thereof according to any one of claims 1-8 or the composition according to claim 9.

15. A method for treating a subject suffering from or at risk of a disease selected from the
group consisting of melanoma, glioma, colorectal cancer, thyroid cancer, lung cancer, ovarian cancer,
prostate cancer, and biliary tract cancer, comprising administering a therapeutically effective amount of

the compound or salt thereof according to any one of claims 1-8 or the composition according to claim 9.



