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The terns "treat"” or "treatnment" refer to therapeutic, prophylactic,
palliative or preventative neasures. In one exanple, treatnent includes
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atons are replaced by a 13C or 14C-enriched carbon are within the scope of
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250ne enbodi ment of this invention provides conpounds of Fornula Il: R3 Rl
0 00 N)LN,,S VV WN R4 R5HR7 Il stereoisoners, tautoners, prodrugs and
phar macewocallogs@ccept abl e salts thereof, wherein: theprdotusedoloid»eo

represents an optional double bond; .Wi.s NR6 or S;.Xis N or . 30Y is
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hal Ogeﬂleteg&gc 1 -ifcduddskydruraied &%at@gll lusGatirated M6 membered hc;terocycl?fl groups,
2011/ 025947 / US2010/ 046970 5 S }(/Dgt;ogen, hal ogen or G -C3 al kyl ;

R4 i s @sother epbodimentyincludes £6 mekbdred bptegyelykatopps. Te ngemiksivlygroup by | |

a 5-6 ted,het eroar or, NRLR11, wherein. th I kyl .. al k
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OR12, Meleegsblyl RhaipylinclGde, Bht e hoalikiiled t6) otanh @dikdihylopiiirama) haetidinyl,
substituted w th hal ogen; 10R5 is hydrogen, Cl-C3 alkyl, C2-C3 al kenyl
2183 arripRyl thetard. dE-@ihietanyl )R- dilErtansilnpyeeplidinydppipeidinyly ddiydsanyridingly

R N e s e
opt i ondbhypipetidinyl, utazdpatiyt,n debagen; thlgRbyli s 1Mroxakjanyl, haldediexepaaxlo, 1,4-
thi OXO’oxgtﬁe%ESanﬁ,l {(,Sl)z(o&agzrep%y_l,Cl6,4-%litligl%lpény\i\fqﬁérl-%iﬁgze%ggy ag%_lgédiazepane 1,4-dithianyl,
1,4-azathianyl, oxazepinyl, diazepinyl, thiazepinyl, dihydrothienyl, dihydropyranyl,
15  dihydrofuranyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,
1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, 1,4-dioxanyl, 1,3-
dioxolanyl, pyrazolinyl, pyrazolidinyl, dithianyl, dithiolanyl, pyrazolidinylimidazolinyl,
imidazolidinyl, pyrimidinonyl, 1,1-dioxo-thiomorpholinyl, 3-azabicyco[3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl and azabicyclo[2.2.2]hexanyl. Heterocycles include 4 to 6 membered
20  rings containing one or two heteroatoms selected from oxygen, nitrogen and sulfur.

The term "heteroaryl" refers to an aromatic cyclic group in which at least one ring
atom is a heteroatom independently selected from nitrogen, oxygen and sulfur, the remaining
ring atoms being carbon. Heteroaryl groups may be optionally substituted with one or more
substituents described herein. In one example, heteroaryl includes 5-6 membered heteroaryl

25 groups. Other examples of heteroaryl groups include, but are not limited to, pyridinyl,
imidazolyl, imidazopyridinyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinyl, 1,2,3-triazolyl, 1,3,4-triazolyl, 1-oxa-2,3-diazolyl, 1-

30 oxa-2,4-diazolyl, 1-oxa-2,5-diazolyl, 1-oxa-3,4-diazolyl, 1-thia-2,3-diazolyl, 1-thia-2,4-diazolyl,
1-thia-2,5-diazolyl,  1-thia-3,4-diazolyl, furazanyl, benzofurazanyl, = benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl.
Heteroaryls includes 5 to 6 membered aromatic rings containing one, two or three heteroatoms
selected from oxygen, nitrogen and sulfur.

35 “Halogen” refers to F, Cl, Br or 1.

The abbreviation "TLC" stands for thin layer chromatography.

The terms "treat" or "treatment” refer to therapeutic, prophylactic, palliative or

preventative measures. In one example, treatment includes therapeutic and palliative treatment.



al koxy and Cl1-C3 alkyl is optionally substituted with hal ogen, OR13, SR13,
NR13R14, c3-c6 cycl oal kyl, 4-6 nenbered heterocyclyl, 5-6 nmenbered
het er oar woaniphenyl ; RO is hydrogen, hal ogen, Cl-C6 al lraxyus2Gbo@d7al kyl ,
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het er o cl%l, o%tionally substituted with_ hal ogen, oxo or Cl-C3 al kyl; R12
%‘@é 11)01?66

h
i s 1fyd of Eigatmeay Inchidieithess alrgadyyipith the qosditinnios disgrdsgers; welbathosend

R14 ar e, I 2 e - : QPEI.Q v subst i 1.t h
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whi ch tpnesentxde attached to forma 3-6 nenbered heterocyclyl optionally

hdependent |y hy U BERESUIFAY SR ARORG. S EraiecHmAUAL] mean an
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which they are attached to Torma 3-6 nenbere terocyclyl optionally

subl$t i tsueletteatineht, afificipanto @)iweador Greved the kertticulan distese, endowinnendisirded, (ides

Conpou%gtgm%fte, I;?nre 101|ra?e, Io:r elinvl\QIa%eooln]é/(g'zrr?(?l‘%é}l?%{olélsszgfjfgé 8;11%831% disease, condition, or
disorder, or (iii) prevent or delay the onset of one or more symptoms of the particular disease,
condition, or disorder described herein. The amount of a compound that will correspond to such
an amount will vary depending upon factors such as the particular compound, disease condition
20 and its severity, the identity (e.g., weight) of the mammal in need of treatment, but can

nevertheless be routinely determined by one skilled in the art.
The terms "cancer" and "cancerous" refer to or describe the physiological
condition in mammals that is typically characterized by abnormal or unregulated cell growth. A
"tumor" comprises one or more cancerous cells. Examples of cancer include, but are not limited
25  to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia or lymphoid malignancies. More
particular examples of such cancers include squamous cell cancer (e.g., epithelial squamous cell
cancer), lung cancer including small-cell lung cancer, non-small cell lung cancer ("NSCLC"),
adenocarcinoma of the lung and squamous carcinoma of the lung, cancer of the peritoneum,
hepatocellular cancer, gastric or stomach cancer including gastrointestinal cancer, pancreatic
30  cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma,
breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or uterine carcinoma,
salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer,
hepatic carcinoma, anal carcinoma, penile carcinoma, as well as head and neck cancer. The
term cancer may be used generically to include various types of cancer or specifically (as listed

35 above).

The phrase "pharmaceutically acceptable” indicates that the substance or
composition is compatible chemically and/or toxicologically, with the other ingredients

comprising a formulation, and/or the mammal being treated therewith.



5stereoi soners, tautoners, prodrugs and pharmaceutically acceptable salts
thereof, wherein: Xis Nor CR8;, Yis N or CR9; Rl and R2 are
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al kynyl or cycl oal k wherein R7 is optionally substituted with
halliﬁger? al?t?ﬂ%erfgf‘ﬁ%}/%ﬂ%ﬁg%gé B 1B PRoxy or Cl-C3 al kyl, wherein each Cl-C6

al koxy and C - C3 @lekithm | 'snRthhl®ONAédnY = WRshidisbRd Wit ﬁﬁk %Q@Q)r 1931?1‘151(3313
NR13I (, C3-C6 cycloal kyl, 4-6 menbered heterocyclyl, 5-6 nber ed

het er odley¢loping pidésepse described hegein gndn;mthxdge rout Gl no@@naledcb%;gumea(plgscéogﬂ, kat,,

wher ei n_each al koxy. and Cl | k is optionally substituted with
hal ogenat(E g%/‘@%‘g aﬂng 1”% a8§| kyl, 25RH) and R11 is

i ndependent | y hydrhegwﬂm@r“c(&ﬂnp%caldw{ms qme;nﬁaﬁl”l ¥nds ¥BSthpunde dofiiieh phabmgen;
or Rl and R11 are independently taken together with the atomto Whl ch they

ar 3 at tRHEENE, 0 CPBIP sso%Fﬁmﬂ@rIéd wdessr @ghgmvisel indigatedonmglnge sempeundstafd

with h s,.h e I tional ly
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mdependently t aken together with the atomto which they are attached to
f or m a 9SPISteARIGHAR 8 2leq BreaRlte|p¢ludmeomprundy thay gifsranet te PResEBgSfetne Bxo

or C- %r@llﬂéﬁicﬂf}dennched atoms. For example, compounds of Formulas 1, Ia, Ib, Ic, wherein
20 one or more hydrogen atoms are replaced deuterium or tritium, or one or more carbon atoms are
replaced by a '*C- or "*C-enriched carbon are within the scope of this invention.

B-RAF INHIBITOR COMPOUNDS

The present invention provides compounds, and pharmaceutical formulations
thereof, that are potentially useful in the treatment of diseases, conditions and/or disorders

modulated by B-Raf.

25 One embodiment of this invention provides compounds of Formula II:
)w)\ /”\ \\ //
X/Y
II

stereoisomers, tautomers, prodrugs and pharmaceutically acceptable salts thereof, wherein:
the dotted line represents an optional double bond,;
WisNR® OorS;
X is N or CR;
30 Y is NR” or CR’;
R! and R? are independently selected from hydrogen, halogen, CN, C;-C; alkyl and C;-
Cs alkoxy;



WO 2011/ 025947PCT/ US2010/ 046970 5R15 and R16 are i ndependently hydrogen or
Cl-C6 al kyl optionally substituted with hal ogen; or R15 and R16 are
i ndependewol2gitrezkeEn t ogether with the atomto which thepcaris2@baodhed to

forpma 3-6 0 nal Iy substituted with hal ogen, oxo
or Cl C3 a @@ﬁg}&ggéﬁhﬁ'{)g&}’gﬂdl Qﬁ(gf)t ai n enbodi nents, Wis NR6. In

certain enbdtfl meﬁlgfﬂs vydlsalkyH, CI;(EGn alkgt,t @i-0 eathanyl MEHCS, alkynyd, @heryd, aefbai n
enbodi nent.s

is S In.certain 0 Xis N
and Y .%e@@eﬂﬁe@éml A NR nBodl MASHRIR thwrfféoae{'lgﬁ gllkgﬁ aﬁ&egﬁh yngl% dhgnyl and
I n cer t@tefose I 1 3% a
enbodi nent s, ﬂbﬁg dﬁ%ﬁ% M%Bs%t:d(}j)@%nwté:%,ﬁ zga]r?gl % S ﬁlk—lil n c%ﬁ%faﬁhgnggg[%nt S,
W| s 0,alkyl DBtI(@Rﬂyaantlwtcéwttmlalogm certain enbodinents, Wis S, Xis CR8 and

M T P e R Sk SOR TN

erbod! et s ptiokall$ sibstilulcRith BhRg@iTbOdi ments, X is Nand Y is CRI. In
certain enb iments, X and Y aré N. In certain enbodinments, X is CR8. In

certain enb |1ﬁbmr§gemori%1 -Crdkdnd Y i s N In certain errbodl ments, X is CR8

AR AN TR e s e R

or Cl1-@ lablktydnanptsm&ﬁahéww&uhslbgérut ed with OH hal ogen or C3-C4 cycloal kyl ;
R5 is hydro n or Cl1-C3 alkyl; R7_is hydrogen or C1-C3 alkyl; R8 is
hydPogen; lpbycirggménal@g@m oxgy thigxaa| Gedxeyalkexycar €8 Calakoil., Wlm@rléiaﬁh Ealh
Cl-Co6 S t d whish 3 14

In certaﬁl%%e gf e atllgi gléﬁlogél%gﬁsgﬁﬁ%dgxtgn%ﬁ%% Sl%ggl ‘ected R hyaro6gen
30 hal egeoalk{INg- @ﬁelﬁBemH lhyﬂercmsfc@], S%mhibepeyl heteroaryl or phenglln cer t al n

enbodi nent s, are_ i nde]{%endent | y el ect ed frornlgéfdro

hal ogen or ‘€§ly§2 Fe&sm. hak’gen Ci-Cs a H’%eq;lt'gf) ﬁl‘é(#b%éllﬁ%‘HP%re terwcgfi#dSﬁs
are | nm&f'héﬁéro%@leﬁﬁ@gl H;]O(@-m/ gg le hegm jd "tk %%/ dalﬁ}l;ll hefe! &:ty@f

enbodi nents, Rl and depen ecte rogen, aI o} en or
C12Q3 dkteydarylapbeniRR and c@loalkyl &enﬂ@pm@nﬂp@pﬁmﬂﬂy suBdtitated vFiﬁ1 halegen OR",

| dependaon gl peted LLam PYct 00eh B O 0L LML SO TR LS Sl
or C;-Cg alkyl optionally substituted with halogen; or
R® and R’ are taken together with the atoms to which they are attached to form a fused 5-
6 membered heterocyclyl or Cs-Cg¢ cycloalkyl;
25 R and R" is independently hydrogen or C;-C¢ alkyl, optionally substituted with
halogen; or
1% and R are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl, optionally substituted with halogen, oxo or C;-Cs alkyl;
R is hydrogen or C;-Cs alkyl optionally substituted with halogen;
30 R"™ and R are independently hydrogen or C;-Cs alkyl optionally substituted with
halogen; or
13 and R™ are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted with halogen, oxo or C;-C; alkyl; and
> and R!® are independently hydrogen or C;-C¢ alkyl optionally substituted with
35  halogen; or
1 and R'6 are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted with halogen, oxo or C;-Cs alkyl.

Another embodiment includes compounds of Formula I:

10



WD 2011/ 025947PCT/ US2010/ 046970 5al koxy. In certain enbodinments, Rl is
hydrogen. In certain enbodinents, RL is halogen. In certain enbodinents, R
is F or Gvo2brimeewtai n enbodi nents, Rl is Cl1-C3 al kyl. POTAS2A18i0M6970

enbodi nents, le is nmethyl. In certain enbodizents, R2 is hydrogen, hal ogen,
CN, C1-C3 al kyl or Ci1-C3 10al koxy. In certain enbodi nents, R2 is hydrogen.
In certain enbodi nents, R2 Nsﬁhﬁlogen R _certain enbodi nents, R2 is F or
C. In certain enbodi nents,|R2 ijs Cl1 Id{ rtain enbodi nents, R2
is methyl._In certain enmbot S, ol psgertain enbodlnents R2
i s hydrogen. In certain KWbodf ment RQle i - Cﬂ“alkay In certain

enbodi nents, R2 is nethonk:$m cer gln énbOnznenvs R3 i s hydrogen, hal ogen
or C1-C3 alkyl. In certain embodi "Bnts, R3 is hydr ogen. 20l n certain

enbodi mrents, R3 is halogen. In certainenbodinents, R3is For . In
certain enbodiments, RI and R2 are F and R3 is hydrogen. In certain

enb6di nent s st@oi:i;cﬂnd%s,amilt(ﬁﬂeris,s peddragid aR3 pRarhyckutigally dcbepgsblé agalts thereof,
enbodi is d and R2 is F and R3 is hydrogen. In certain
enbod|g§ﬁ¥§n Rl is F and R2 and R3 are hydrogen. 25In certain enbodi nents,
R and R3 argifiydfegén and R2 is F. In certain enbodinents, R2 and R3 are F
and Rl is hydrogen. In certain enbodlnents R is d and R2 and R3 are

hydr ogen. | Y &é¥ palCR’ enmbodi nent s, R2 and R3 are F.

oo e A e ﬁidepgnﬂﬁaﬁwﬂ%ﬁ%?rﬁgle ibtpedin falegen. ENar g gy and 81-

10 Csalkoxy;

R’ is hydrogen, halogen or C;-C3 alkyl;

R* is C3-Cs cycloalkyl, C;-C¢ alkyl, C,-Cs alkenyl, C,-C¢ alkynyl, phenyl, a 5-6
membered heteroaryl or NR!°R!!, wherein the cycloalkyl, alkyl, alkenyl, alkynyl, phenyl and
heteroaryl are optionally substituted with OR'%, halogen, phenyl, Cs;-Cy4 cycloalkyl, or C;-Cy

15 alkyl optionally substituted with halogen;

R is hydrogen, C,-C; alkyl, C,-Cj5 alkenyl, C,-C; alkynyl or C3-Cs cycloalkyl, wherein
R’ is optionally substituted with halogen;

R’ is hydrogen, C,-C; alkyl, C,-Cj3 alkenyl, C,-C; alkynyl or C3-Cs cycloalkyl, wherein
R’ is optionally substituted with halogen;

20 R¥is hydrogen, C;-Cs alkoxy or C;-Cs alkyl, wherein each C;-C¢ alkoxy and C;-C; alkyl
is optionally substituted with halogen, OR'?, SR'*, NR>R'™, C5-Cq cycloalkyl, 4-6 membered
heterocyclyl, 5-6 membered heteroaryl or phenyl; |

R’ is hydrogen, C;-C¢ alkoxy or Cy-C; alkyl, wherein each C;-Cg alkoxy and C;-C; alkyl
is optionally substituted with halogen, OR", SR’ NRPR!® C;-C cycloalkyl,

25 R'" and R is independently hydrogen or C;-Cs alkyl, optionally substituted with
halogen; or

% and R" are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl, optionally substituted with halogen, oxo or C;-Cs alkyl;
2 is hydrogen or C;-Cg alkyl optionally substituted with halogen;

30 R" and R" are independently hydrogen or C;-C¢ alkyl optionally substituted with
halogen; or

R and R are independently taken together with the atom to which they are attached to

form a 3-6 membered heterocyclyl optionally substituted with halogen, oxo or C;-C3 alkyl; and
11



In certain enbodinents, R is F and R2 and R3 are hydrogen. In certain
enbodi nents, RL is C and R2 and R3 are hydrogen. In certain enbodi nents,
R2 is F awmo 2Ri1/esd7R3 are hydrogen. | n eertstoopmddodi nent s,

estaue: v st Bos8s7BRRLb B0 HGRITH or Loly M ToRoFIRE ke 05, |

t he vva\mldglen;eorrepresents the poi nt of attachrrent of the reS| due i n Fornul as
I-11, is seleggt 5In certain enbodi pents, R4 is

cycl oal kyl , ¥ a§§ %9 Pndep,?ldeeﬂ.‘équéwget@y@é tm Rtyﬁyqo Wlaﬁléﬂw areaatsasbed to
merber gghgkes %ﬁ%kreﬁrhewﬁ;cg%%o t%%ﬂg sﬁbshgtﬁ?&%ﬁh ggt gélﬂ 0x8 lol‘ %@nyl

al kynyl , phenyl and heter re option y su futed wt

hal ogen, phenyl, Iﬁ::éel@ﬁnembdmelntd,WErNRf -84 eethilnyembogdirnang W ys NHbstl tuted

wi th hal ogen. certain enbodi ments, R4 is C3-C4 cycl oal kyl,
1@6 al kyl opti JH&F?@“?@?B%@%R’\Z&% th hal ogen or C3-C4 cycloal kyl, or

NR1OR11. In Cel’tqh@e&é’mgﬂfh%ﬂ{eﬁm Riand R11 are independently selected from
hydrogen and C -05 al k In certain enbodi nents, R4 is C3-05

cycl oal kyI Cl1- canaemm emb@dm&nw RéinNREX GN a@h YaisIGRTy In, centar @nbodiments,

cycl oal\k, N@%%%‘ig é&gand al kynyl are optionally substituted with OR8,

hal ogen 151 n certain enbodi nents, R4 is cycl opropyl,

ethyl, propyl, buhYéertairs @Hi%&ﬂmentsﬂ'*?ﬁis NI@HZ}@F@ CREHAGHRCIIZRR? - Clrig (deain3.
phenyl met hyl , cycl opr ﬁg%/(umst yl, phenyl, 22 fluorophenyl, 3-fluorophenyl,
4- fib uoreaphediments, IV s éﬁoﬁh@ﬂfﬁs andéfhisdﬂér - trifluoromethyl phenyl,

1-methyl-1Himd fura g N pyridin-3-yl,
t hi ophen- 2-yl, %ﬁi%hﬁ}ﬁé}nb ﬂﬂ&ﬁ%ﬂ:ﬁéé—% JQYW%@@M -N(CH3) 2, or
pyrrolidine. 20l nneetdinemboiaeais®niss, X4 A° Guct aeRby! . propyl, butyl,

i sobutyl, -CH2C1,
CH2CF3, - CH2 CH2 CHIT: cettip erpostimnentss MSpﬁHByl apdhpnd Ynpehh daxergin embodiments,

- N( Cll%%%dx%g@&%h}'or pyrrolidine.

20 In certain embodiments, X is N. In certain embodiments, X is N and Y is CR’.
In certain embodiments, X and Y are N.

In certain embodiments, X is CR®. In certain embodiments, X is CR® and Y is N.
In certain embodiments, X is CR® and Y is CR®.
In certain embodiments, R!, R? and R* are independently selected from hydrogen,

25  halogen or C;-C; alkyl; R* is C3-C4 cycloalkyl or C;-Cg alkyl optionally substituted with OH,
halogen or C;-C4 cycloalkyl; R’ is hydrogen or C;-Cj3 alkyl; R’ is hydrogen or C;-C; alkyl; R®is
hydrogen; and R’ is hydrogen, C;-Cs alkoxy or C;-Cs alkyl, wherein each C;-C¢ alkoxy and C;-
C; alkyl is optionally substituted with OH.

In certain embodiments, R' and R? are independently selected from hydrogen,

30  halogen, CN, C,-C; alkyl or C;-C; alkoxy.

In certain embodiments, R', R? and R are independently selected from hydrogen,
halogen or C;-C5 alkyl.

In certain embodiments, R', R? and R> are independently selected from hydrogen,
F, Cl or methyl.

35 In certain embodiments, R! and R? are independently selected from hydrogen,
halogen or _Cl-C3 alkyl, and R? is Cl. In certain embodiments, R! and R? are independently
selected from hydrogen, F, Cl and methyl, and R? is C.

In certain embodiments, R’ is hydrogen, halogen, CN, C;-C; alkyl or C;-C;

12



In certain enbodi nents, R4 is cyclopropyl, propyl, butyl, isobutyl, -CH2C1,
- CH2CF3, - CH2CH2CH2F, -CH2CH2CF3, cycl opropyl net hyl or -NHCH2CH2CH3. 25In
certain ewbadimesds, R4 is propyl, butyl, isobutyl, -CHPCHAGRB/04690H2CH2CF3
or gyclappepyl met hyl . In certain enbodinments, R4 is C3-05
cycloal kyl "or C -C6 al kyl optionally substituted wwth OH, hal ogen or C3-C4
cycl oal kyl . | n céntaitain embodinmemns, & isRydreee3- 05 cycl oal kyl. In certain
enbodi nents, R4 is WO 2011/025947PCT/ US2010/ 046970 5C3-C4 cygl oal kyl . In
certain embodi ner{{l§?rt%el”i’°@1§‘&9n§p35b%ﬁa QN Vi PSR ?Pb‘%mem% ﬁplSF‘?r leertain

enbodi ments, R4 ifg cgptﬁiﬁ:@nﬁblﬁ}ﬁentsl, R! %}-%%&?@ﬁ@%ﬂﬁﬂ%&bo%&n& Bﬂ li‘%lnethyl.

propyl, butyl or isobutyl. I'n certain e ments, R4 1s propyl.

In certain enbodilnesttgin EabodimEhtsOR? ails Kyyldragenj balakény GNb€YiGuble vi 1h-C;

haI1 gen, ln certain enbodinments, R4 is -CF3, -CH2Cl, -CH2CF3, -CH2CH2CH2F,
- CH?&%,Y' 10 - CF2CF3 or - CF2CF2CF3. In certain enbodi nents, R4
i's Cl-C6 al kyl ophicenahkMmbsdibshtst RE fsql};ﬁi[(;égnm, hal ogen or C3-C4 cycl oal kyl .
In certain enbodinents, R4 is cycl 9propy| nmet hyl (-CH2- cycl opropyl) or

cycl obut yl net hyl Ipcekin epbpdimenisl R 15 halagent & eeranberdbodimests, RisiFsor Cl.

cycl opropyl met hyl; (- CH2-cycl.opropyb) .~ 15l n. certain.enbodi.nents, R4 is Cl-C6
al kyl optionally hslg %%FW%%%‘H%"%hﬁp#e%‘?? &Fﬁl dBFERH e@%ﬂ%‘fﬁeﬁ&h{{s,‘s rﬁﬁtﬁ?’]s
phenyl et hyl . In certain embbdig®hisaRhisapbodi ments, R4 is phenyl optionally

substituted with OR12, hal ogen, C3;C4 cycloalkyl, or C-Cl alkyl optionally
suBstitut ed wit h Thasrsegmbpdimeats; B i hydineghments, R4 is phenyl optionally

bst i d with : Lo i R4 is. L ).
optional |y subst it e epbRfih K STOOG AR, | Wecort P REMYm, R is

hal ogemethoxycert ai n enbodi nents, R4 is phenyl optionally substituted with
hal ogen and Cl-C4 al kyl opti_ onal Ii@substi tuted with hal ogen. In certain
enbodi ments, R4 (8RR gmbodimentsy Rajshydrssai heaes or Ra-Gaglisheny| |

2-fluorophenyl, 3;tiueh oRBsR Ant :;ﬁ,@g@l@ nyl, 2,5-difluorophenyl or
4-chl or o- 3- triflrﬁoromtﬁyﬁpﬁgﬁ?f}.{ % n efr?'t ain enbodinents, R4 is a 5-6
nedBer ed het er oarykertgit bmhadimentsuRS tsi Haliigen. Wi ¢dntaBREnbdtimene R’ I€F- oA L.
cycl oal kyl or Ci1-C4 al.kyl optionall pstituted with halogen. In certain
enbodi nents, R4 ilgcﬂt%@%mh‘é‘ﬁ{}@@g{‘h%@ﬁo%ﬁm@ i‘%&‘ls}loﬁensubstitut ed with
Cl-C4 alkyl. 1n ggebddifleRBOAMHHRNRSis ihd B B (R afid R IDRIdRckAet er oaryl ,
wherein the heteroaryl contains one or two _heteroatons selected fromthe

group consi sti ng lotertaty gmhodinientsoBeis Glrrad Rili$ Hrand R idlerdregen. 30 enbodi nent s,

R4 is a 5-6 nenbered, heteroaryl erei he erparyl is imdazolyl,
furanyl, pyridi ngﬁl cgay ﬁ@ggﬁgﬁws ﬁ?’ﬁ Pﬁ%&t%l ?Pdg%dﬂg}‘é%%‘} R4 is
1- ot hyl - 1H i m dag eértan ¥hbodikieaRd: R ¥id RPME hgdfdpén ¥hd RP¥E. di n- 3-y1 or

t hi ophen- 2-yl . ) In certajn enmbodi ent Sy, R4 is NRIORL1. In certain
enbodi ments, R1 AnecrRin empedimedspBnaehR] gre feind R dshydrogethydr ogen and Cl- C6
alkyl. In certai ' . is Aydregen, »335 . n _certain enbodi nents,
Rl is C1-C6 al ky?l.lQ{Fga?%érgﬁgélﬁfegﬁbod}sr@ﬁpg, ﬁ?diRs a l%y[‘]il;r/(l)%e%t hyl or propyl.

I n certain ermbodimestasn embodimehtdRQEFERNOR > ARIAY! . I n certain enmbodi ments,
R4 is selected fromthe group consjsting of -NHCH2CH3, - NHCH2CH2CHS,

_N( CH3) CH2CH3 andi seqtaiembodimepssoRy 1 15/ Fopmig Asarthybznd B/ iviegireeesi n cert ai n

enedi ment s, R ?%Oﬁé%%%xﬁgﬁhﬁg{s W o by aﬂhﬁ?ﬁ’@?'&n{i R-"Y!fﬂr)}[?i og%:ﬁ.ey ar e

attached forma ered heterocyclic ring. Tn certarnh enbodi nents,
R and R' toget hém cartdimembedimentspRER R andviki a1kl Ry hadregeat. t ached forma 4 to

6 nmenbered heterocyclic ring, whergin the hetergcyclic ring contains one
nitrogen heter oa?’bﬁ‘?ml“hel_l?é?‘ﬁﬁﬁeﬂtse]ﬁfbﬁdﬂﬁﬁg&,ang{ﬁ\ pke hydrossni di ne. 101 n
certain enbodi Memt SertafiferhBodifleRS! RYisH H10 10T LR arCH§drBREOPY | Mt hyl

In certain embodiments, R? is methoxy, R' is F and R® is hydrogen.

35 In certain embodiments, the residue:
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- CH2CH2CH2F and phenyl. In a further enbodinent, R4 is selected from
propyl, cyclopropyl nethyl and - CH2CH2CH2F. In certain enbodinents, R5 is
hydr ogen wo 20atd2§447 I n certai n enbodi nents, R5 is hydrogemusi&bio4eest ai n
enbodi ments, R7 is hydrogen or nethyl. In certain enbodinents, R7 is
hydrogen. In certain enbodi nents, R8RPs hydrogen, hal ogen, Cl-C6 al kyl,

Cl -C6 al koxy or thioxo, whereingaidlal kyl and al koxy are independently
optionally substituted with hal oge 1 ceyt@in enbodi nents, R8 is

hydr ogen, nethyl, thioxo, -CF3 o 0. 2Q¥h certain enbodinents, R8 is
hydrogen or Cl-C6 al koxy. In certgi nbodi megt s, R8 i s hydrogen.

In certain enbodinents, RO is hydrogén, Hhlogen, Cl-C6 alkyl, Cl-C6 al koxy
or 8- 6 nenbered heterocyclyl, wherefn said al kyl, al koxy and heterocyclyl
ar e i nggRRsant IIVITo pheRna ey watp fihé teprefnRYthb Hoad T, atedhridhtad ke réfdicomal |y
substituted with hal ogen or OR15. 25In certain enbodi nents, RO is hydrogen,
met hoxyormplag kIl is exleed Bo1; et hyl, norpholinyl or pyrrolidinyl.

In certain gnbodi nents, R8 gnd R9 are taken, together with Hpe atons to

whi ch they are attached to forma fused C5- cycl oal kyl .

In certlain odirrents,F RO are t atons to

whi ch 30 aré%g?tache fo éa fuse C{épln
certain digent RI% 4 0 or S Qéituted

by OH T
3- hydr oxypr g H n
enbodi nents of Fornula I, Rl and R2 are F, R3 is hydrogen, R4 is 35 propyl

and R7 is hyfirogen, such th t he conpounds thave the structhire of Fornul a
la: NI N.O H N\ XR5 g 11/ 025947R¢I/ UZ2010/ 046978 . | a
V4 V4 V4 V4
}E'r, H/S\R4 S ”/S\R"' :’11,1’ H/S\R,.r 177’_'1’ H/S\R4

Cl H

i erfbodi
poxy, or 2- hydgpxyet hoxy.
F

Y

F Cl Cl
F F F F
O\\S//O O\\S//o O\\S//O O\\S//O
}k N7 R }% NT R* }H N~ \R‘}E N7 R
H H H H
F
H

F Cl Cl
H H H
F cl H
O\\S//O O\\S//O °\\S//° O\\S//O
}Lﬁ' N R4 }1'57 N :’1,_'1’ N R4 }:.,_‘l, N7 R4
H H H H
H H H H
H H H Cl
H H H Cl
O\\S/P O\\S//O O\\S//O O\\S//O
}1‘5 N Ré }"n.,’ N R4 1’1.,_‘77 NT O R4 }1'1, N~ S R4
H H H H
F Ci Cl
H H H
Q S//o Q S//o Q S//o Q S//o
1‘1&% N” T R }1,7’ N R4 }’7.,, NT T R :'-:.,_H’ N R
H H H H
F Cl



5In certain enbodiments of Formula |, R is O and R2 is F, R3 is hydrogen,
R4 is propyl and R7 is hydrogen, such that the conpounds have the structure

of For mulwaiol2b11/623947HNN / \ X---"--Y CI O NAN IH R5 0 OPCT/US2010/046970

- T [ .. NH Ib H Inq,_‘ertain

enbodi nents |of Fornula I, Ifl is Fand R2 is;d, R3 is hydrdgen, R4 is 10
pr opyl i s hydr odt coqounds havesgpbesstructure of
Formul a I} o : that cd n QpPounds of
the inv /\ ont a}% ers her e8Qr £ exi st
in diffékeny eoiRfone tHHt “& | st erfoi sBreric
fornms of thgy ounds of toe invention, inghuding but notdNnmted to,

di astereoners, enantiomers and atropisoners, as well as m xtures thereof
such as racenmic 15nmi xtures, Formpart of the&lpresent inventitbn.

In the wher e tdwe stlereochem st ¥ any particul ar
chiral somgrg are Q gnpl@at ed and

i ncl uded ere\gt ere 3k ry §’s
specifie “ay (aa'ip i cUNar R*

configuratian, then that Stereoildoner issospefied and defined. 201t
will also bé appreciated th& conpounds of Eornulas I-1c and N “include
|

tautomer | zat on. HAEEI BRI TS0 R et BAIE o Gt bR SRy in

doubl 6 g e e e R [ e JeRAIGEIR akal

i ncl udiaiynybuthengt arid héterodryt aire vhtomalllyf aibatitiited with FAR Pobilozan phepdn€ing on

the cycloalkyl, or C;-C4 alkyl optionally substituted with halogen.

In certain embodiments, R* is C3-C4 cycloalkyl, C;-C¢ alkyl optionally

10 substituted with halogen or C3-Cy4 cycloalkyl, or NR'R". In certain embodiments, R'* and R"!
are independently selected from hydrogen and C;-Cs alkyl.

In certain embodiments, R*is Cs-Cs cycloalkyl, Ci-Cg alkyl, C,-C¢ alkenyl or Cs,-
Cs alkynyl, wherein the cycloalkyl, alkyl, alkenyl and alkynyl are optionally substituted with
OR®, halogen or C3-Cy4 cycloalkyl.

15 In certain embodiments, R* is cyclopropyl, ethyl, propyl, butyl, isobutyl,
-CH,Cl, -CH,CF3;, -CH,CH,CH,F, —-CH,CH,CF3, phenylmethyl, cyclopropylmethyl, phenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl, 4-chloro-3-
trifluoromethylphenyl, 1-methyl-1H-imidazol-4-yl, furan-2-yl, pyridin-2-yl, pyridin-3-yl,
thiophen-2-yl, -NHCH,CH3, -NHCH,CH,CHj3, -N(CH3)CH,CH3, -N(CHj3),, or pyrrolidine.

20 In certain embodiments, R* is cyclopropyl, propyl, butyl, isobutyl, —CH,Cl,
—~CH,CF3, —~CH,CH,CH,F, —-CH,CH,CF3, cyclopropylmethyl, ~-NHCH,CH,CHs;,
-N(CH;3)CH,CH3, —N(CH3),, or pyrrolidine.

In certain embodiments, R is cyclopropyl, propyl, butyl, isobutyl, —CH,Cl,
—CH,CF3, -CH,CH,CH,F, —-CH,CH,CF3, cyclopropylmethyl or -NHCH,CH,CHj.

25 In certain embodiments, R* is propyl, butyl, isobutyl, —CH,CH,CH,F,
—CH,CH,CFj3 or cyclopropylmethyl.

In certain embodiments, R* is C3-Cs cycloalkyl or C;-Cg alkyl optionally
substituted with OH, halogen or C3-C4 cycloalkyl.

In certain embodiments, R* is C3-Cs cycloalkyl. In certain embodiments, R* is

15



25substitution. The conmpounds of Fornulas I-1c and Il are intended to
include all tautoneric fornmns. It will also be appreciated that
certai n cwopounds4ef Forrnulas |-Ic and |1 may be used a®cCirnisesnmpaioat es f or

further_.c ounds ,of For nul -lc 1. It will be

fur éherczaﬁggygﬁqaﬂ%dht fratR ﬁgg%wﬁ%ﬁﬁfw SYCIPEPYBSEHPP b ent i on may 30exi st
in unsol vated, agyVWlthindsnrvRiniaie R i@[%[ﬁc V‘Alkﬂ. %%eﬂ&ﬁ%l&d&%&ﬁs,%%ﬁ%lﬂ@ €
sol vents, such as 18 WD 2011/ 025947P /L?SZOlO/ 046970 5 water, ethanol

and t heorppyebutarmg isabutyd. ImeestatheembdtimentheR i inpepyl.on enbrace both sol vat ed
and unsol vated fqgrns. . . The term "prodrug” as.used in,this
appl i cation ref gﬁg Py CWQQWW _Rorls Gbﬁ? \gg(? Fﬁ}%tl ﬂ}’ﬁ@?suﬁ%ccgwjﬁg&ﬁlﬁg%?’ Phe
i nvent i @Rainhaimbodirh&@is Xt ijye_OF,, i nagt,cye —cenpar eddpcHie R etHLHeeynd
or drug and is capable of being netabolized in vivo into the nore active
parlént £&e@ls ag-Ge€F(d3g. , W1l man, "Prodrugs in Cancer Chenotherapy"”

Bi ochem cal Soci ety Transagti.ons, 144 . 75,382, ..615t h i.ng Bel fast

(1986) and stell drereri emnBit o F Giel AT ApsPadbn tERHFD vy Bug

Del i verhalogeDi 61 @:a0, yelgallal i Var YertdBor sityditheas, &'. is tRMopropRidethd# (-CAZ,

Humana Press (1985). The prodrugs of this invention include, but are,not

li mi t ecFYelPraRyhetony cygeuylimeshyli ciHedivslpbaiybet nyln  sentdinn smbadimentsdr Bgs)s,

phosph L 04 NG P70 i ophosphat e- 15 cont ai ni ng prodrugs,

sul f at g&%ﬁ@&ﬁ#é&@grﬁ? g%"tsf‘%ﬁ%%i]u de- cont ai ni ng prodrugs, D-am no

acild- nodi fi ed pr ddrcegsin egibpdosertaRéds oy atiraligd opfidnallgcsubstitated twditnphegyl. In

prodrugs, optionally sybstituted phenoxyacetam de-contai ni ng prodrugs,

opt i on&eft?nmg}m‘?ﬁ%g %@Wvé%%hﬂm de- cont ai ni ng prodrugs,

5-fl uorocyt osi ne s r gl . : 2 ted
I r&@n&hfk‘?ﬁboﬁnﬁér#g elguig Pﬁg‘gﬁ %g?@%gﬁ%g%&ﬂ Wil ore ,‘}ﬁ%b\g@ﬁ,

into the nore active cytotoxic of conpounds o
For nmul d%-Cs tyclaeatidyl) or Gu¢s atkyl bptiasllacubstéutad withehadogano uind=srtein drobotiensts,| - | ¢

d 1l jn.th . as, descri bed i. le A Hou . th .
capabl doid BERD Snba Saimter voth FDeRbr clet e SretodbBrIbol” oF Pheiyl®
compounsdsiodllyupsia@sd | wie @nd, Iahkylsxﬁﬂdﬁﬁgy SsubhtifiatdIPFHNDRal 0g &0 MAP WastginOf

the present i'nventjon may be synthesized by synthetic routes that include
pr oces sawodinagdgyoR's it pherydswtinedlly: kulstitutéd withehahgen end Gir€s alkyhoptiondllar | y

A s R S
Loui s, pdehyl, Al-flaordgBaiyl,( g\&hﬁ)ré‘ﬂiﬂehﬁ MAHuoRphdisl, Q@dﬁlh@tl‘?)?he@?) or Of-clAb®-3-

readily,ﬁrepared usi ng net hods we known to those skilled in the art
(e.qg., tpHepramsthyldenyl net hods generally described in Louis F. Fieser and

Mary Fi eser, Rea faor ni Synthesis., v, (1- W, - - W
1083 2006 ed. (artorapnmiRERIS R NAPIhShe Beplnel @R Py,
Bei | st eiitls ORntihlogéh, derCoegdasilBghenCcCagnillel optiodulfy subettutedpwithdatogéar | lag,
Berlin, including supplenents (also available via the Beilstein online

dat aba<syt§in epyrodiments ik i a0 prgmphsged hetgerpuhwstianaglyswbsiituled avith Crrbe 8BS f or
prepari une } I i ¢

't or o gt e R R REt £ En e Ao M AR AR R B oncory
st eps, tvedetdnentéixangbasd freat itherpringl omisisfihg 9€ oskdenl aifroigan theé safur. vinldertain

appr.eci ate .t hat her nthetic routes may be ysed to synthesize the

i nvént i%(’éa%%ﬁ%‘sts anf PrOUGHEE BEteTorey S RAPRI e st apal & lgﬂia@ﬁvaggﬁr@/laar e
depi ct edihy] BERGIRARS A\bnaMQROAHhORR AT RATHITRINHLAABSH045 Ihasussed
bel ow, 0ther starting materials and reagents can be easily substituted to

pr ovi deysdina2ybpyridin-Hel onthiophes2ghd/ or reaction conditions. In addition,
many of the conp

unds .pr epar.ed tthe pds descri bed..bel ow gan,hhg;
Further modi 1 o6 1 FORHBRERBH TN RO R e TUCT A CORVARER o Bd &y
vel | knaydpehdentlh asictedk Foheith drélehRBd @ 1G; alkyl. In certain embodiments, R® is hydrogen.
35 In certain embodiments, RY is Ci-Cs alkyl. In certain embodiments, RY is methyl, ethyl or
propyl. In certain embodiments, R'' is hydrogen or methyl. In certain embodiments, R* is

selected from the group consisting of ~NHCH,CH3;,
NHCH;CH,CHj, ~N(CH3)CH,CH; and -N(CH),.
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Schene 1 10Schene 1 shows a general nethod for preparing a conmpound 1.6,
wherein RI, R2, R3 and R4 are as defined herein. A benzoic acid 1.1 is
esterifi esot2o11z2028@t hy| benzoate 1.2 by treatnment w th trcrashylosidye

di azonet hane in OH, .or i cher ﬁl‘lflcatl n d|t| S, . h as
tredtnent with t PP eELAY TP ﬁﬁ?} ?Jéﬁ% ﬁ’nt REErEepdo whidh e fe
Nitro iafheHedeMidt £ 416026 tfehb&ed@ MeftfoFoRt ebgl. b@tmrehmoaﬁﬁlemlm’é ad R
standard condition, such as 15 treatnent wth Pd/C and H2. Bi s-sul fonani de

1.4 is tegstherydth thy nitregsn rﬁ@mhlthth@)h@reaiﬁacthedefoqn 3 4viiotthmambeiied atgrocyplioringle
R4S02C of a._ba as, NEt g e

such aiw cfP elﬁ?%erlgér’?% Fe?é(i% nglﬁ{}%ﬁs % &P%S|1§et%r gtbm diy Cegg{f g%"d‘%‘gﬁ%’nlg tss hed
under kpgsolidigendi tions, such as aqueous NaCH, |n the appropriate sol vent
system such as THF and/ or MeOH, to provide a carboxylic acid 1.5. This
cotBound in a suilk aBirEin opmbegimentsc R ‘ags THgkectqds foqn t P@BY]edCWIQMOPylmethyl

di pheny C..aZl DP chya

(Cuiti ugﬁh@ﬁ r]thealrrllfi‘elntp(illgnr%dl tlﬁg\ngs)ﬁlptgﬁlg su ?lenﬁ%}eihtr%{ Si?‘l %{tyze o§¥ (?lyrh an
am ne byﬁloproﬁylmmmylmaiscmﬁﬂzemﬁscrl bes the synt hesis of aniline

i ntermedi at es 3 whe remg R3 and R4 agw R' are as defined herein.
A benzoic acid est&frtang gdlmﬁé'é%@dlsvl}yfiwgﬁﬂoémg l-de NaOR2' (wherein R2' is
C 1 -C3 alkyl) inf,atR2Re0L8Riihahe. ROIMRRE uch as nethanol, to formthe

et her internedi atré 2. 2. Redulctlhon o# \'hslﬁeogﬁ?tro group affor ds an aniline
2.35 which is redntemhlm/emhodimutsfRﬁ;slhydfdgenlodmemqsozm in the presence of

base, such as pyridine, sul fqnam de 10 internediate 2.4.
Benzyl ation wit h AFCHHR Flgﬁgq%pl);ngsalésfs afoeganbenzyl hal i de, for exanple

pnet hoxybenzyl chj Qéﬁﬂﬁen(ﬁefﬁﬁﬁéﬂtzﬂ L ﬂs%yardg@ﬁvm&gear @Iu@ésagg;h fh'll&f

brono, iodo, triflate, @Xate and IS hydro en 106
al koxy thigrel Wherein saidalioybhied alkoxy are my&pcigbnﬂy pptlemliy rsebsn@;tedrmtb hallzgeri s Owe)
i,um hydri rot ected

in the presence ?f a_ bhase %UCh ass s

sul f onani de est ef™ 55N Gibadimentsy d’rsgﬁy%o@ﬁn’vﬁl?thy Hﬁ% %re o fich as NaoH,

to200r m 15t he acilglcértdin embodiiRnisaR? isHybbgeABPLL-CRbIkORY Of Curtius
rearrangenent conditions and subseguent hydr ol ysi s gl ves the am no

i nt er medi at e 2. 7.In cexpin embpdipwgisyROF/hydmgen/ 046970 Schene 3 shows a

general nethod f Bl re
as defined herei (r?iﬁc n%g%%h&%én%ggpﬁ m@’dﬁ% ﬁ(‘ﬁ?%g, eh an lkg? Ca{nl c s&?}}\/%gnsfI
such a$ B@Mberdd héterq@yayle neRerein Saibadleyl, silicikxyasnd\beRrodyolyp ra@e/ud&pandmﬂpound
3. 2. 10Schene 4 shows a general nethod for qupari ng

conpou RBEOE@UI Suhmnéii Ry h& ogem Ci1¢3 alled opionally SHEStHEA Hat IRisesn Ar
capboxylic acid I, Qeddin @m%wiﬁl‘?e%{ RS l‘f}ed%%eél guent y, | é éﬁ?%dﬁwm@ﬂlsf

DPPA and a base, such as triethyfam ne
al coholmdrphrdmlarﬁrrcﬂldﬁﬂyl% al kyl or phenyl), such as phenol to forma

carbamate 4. 1. N'i'n %elftzglrlrgargoﬂ}nrl]eentsa CRest gr;[deRg are taken together with the atoms to which
they are attached to form a fused Cs-Cg cycloalkyl.
In certain embodiments, R® and R’ are taken together with the atoms to which
30  they are attached to form a fused cyclopentyl.
In certain embodiments, R’ is hydrogen or C,-Cg alkoxy optionally substituted by
OH. In certain embodiments, R’ is hydrogen, ethoxy, methoxy, 3-hydroxypropoxy, or 2-
hydroxyethoxy.

In certain embodiments of Formula I, R' and R? are F, R’ is hydrogen, R* is

35  propyl and R’ is hydrogen, such that the compounds have the structure of Formula Ia:

\\//
)w)\ ji;\ AN
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N neat, A RONH2 5.15.2 Schene 5 15Schene 5 illustrates a general nethod for
preparing conmpounds 5.2. A carbonitrile derivative of Formula 5.1, for
exanpl e pwepariedsusi ng a general method descri bed in SchRremas2a@/ 04670
thermally cyclized with formam di ne acTtate to form heterocyclic
internediate 5.2. NN urealNN --- ! .-- 11 RaOH, A RaOORa NN O,
Sa. §5a. 25a. 3 SChQ%eﬁﬁn%Q%Hﬁﬂ&t@@f Férhﬂx%t I, 611‘€’§ @ H8RENRk, REIWdIrdn, R is

preparing conpoynds of Fornula 5a.3, a subset of Formula 5.1 corrpounds
(wher eipiord ang yalneEeRastich i@t tiescompophdove dhastiugtusebEFomuatb:by  hal ogen
OR15, SR15, NRI5R165 P | .

C6 cycl oal kyl, 4-6 nenber naered heteroaryl or
phenyl ). Tetracyanoet hyI ene Sgl 1 atj el evit tengérature is reacted with
urea and al cohol RaCH, r 3 he-Sokvent, to forma

di cyanoket ene 25di al kyf'| acet/al 54. 2. Eubseuent-l reaction with hydr azi ne and
wat er yields pyrazole i NPT ¥redi age WD 201f/025947 55a. 3.

Ib

In certain embodiments of Formula I, R' is F and R? is CL, R? is hydrogen, R*is

10  propyl and R” is hydrogen, such that the compounds have the structure of Formula Ie:

LAATA A

Ic
It will be appreciated that certain compounds of the invention may contain
asymmetric or chiral centers, and therefore exist in different stereoisomeric forms. It is intended
that all stereoisomeric forms of the compounds of the invention, including but not limited to,
diastereomers, enantiomers and atropisomers, as well as mixtures thereof such as racemic

15  mixtures, form part of the present invention.

In the structures shown herein, where the stereochemistry of any particular chiral
atom is not specified, then all stereoisomers are contemplated and included as the compounds of
the invention. Where stereochemistry is specified by a solid wedge or dashed line representing a
particular configuration, then that stereoisomer is so specified and defined.

20 It will also be appreciated that compounds of Formulas I-Ic and II include
tautomeric forms. Tautomers are compounds that are interconvertible by tautomerization. This
commonly occurs due to the migration of a hydrogen atom or proton, accompanied by the
switch of a single bond and adjacent double bond. Tautomers of Formulas I-Ic and I may form
at positions, including, but not limited to, the sulfonamide or R’ position depending on the

25  substitution. The compounds of Formulas I-Ic and II are intended to include all tautomeric
forms.

It will also be appreciated that certain compounds of Formulas I-Ic and II may be
used as intermediates for further compounds of Formulas I-Ic and II.

It will be further appreciated that the compounds of the present invention may

30  exist in unsolvated, as well as solvated forms with pharmaceutically acceptable solvents, such as
18



PCT/ US2010/ 046970 DPPA, Et 3N 6.3 Schene 6 Schene 6 shows a
general nethod for preparing conpounds 6.3, wherein 1Z% R2, R3, R4, R5, X
and Y ar ewaexodalRsned herein. A carboxylic acid 1.5 in arCafscapnoi@re

sol yent, ,such 10 as,THF.. is treated w th DPPA . and .a base, suc

tri &t hyT3h fEan o S i %""iaé‘éc@/é%é{ft?}‘\gehtt@?t giiaveatign embrneddqth R s e | s
not i s@hadiededrmkurt her reacted, in the same pot, with a heterocyclic
amne 6.2 to form conpounds 6.3. Schene 6a 5Schene 6a shows a nodification
of Schene 6 for pihegemi fprodwgpesinstsl i6.18is applcative ctfeds toarfresyrbdrer alerivatda. 1

In an ropriate solv , .such. as, THF,. is treated with DPPA and_.a bas

such adobt CEChOTERIRE. ot (e BYSIaR oy aarsF AR IR Dl ffapatant

pr ot ectecbiPoGidPsiirug afid {sNQpatle BZ¥eing Retdbolitedih VRS HRXMREAGH% lacliV? parerfdibnm. The
resulting intermediate is not isolated but further reacted, in the sane

potl0 wiSep &g-h&ikmesy Bradsugsninf{eange2Chemétbenapy oBssherdisabBodety lbamagiiansdl 6a. 3

5, SRS of S VAR 1481 0955 BARRSL . R ALHEHRALRERRSp

HRH' . ) (TadgefedIDrugcbéliR@ry]" Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Humana
Press (1985). The prodrugs of this invention include, but are not limited to, N-methyl prodrugs
(including N-methyl sulfonamide prodrugs), phosphate-containing prodrugs, thiophosphate-

15 containing prodrugs, sulfate-containing prodrugs, peptide-containing prodrugs, D-amino acid-
modified prodrugs, glycosylated prodrugs, B-lactam-containing prodrugs, optionally substituted
phenoxyacetamide-containing prodrugs, optionally substituted phenylacetamide-containing
prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which can be converted into the
more active cytotoxic free drug.

20 Prodrugs of compounds of Formulas I-Ic and II may not be as active as the
compounds of Formulas I-Ic and II in the assay as described in Example A. However, the
prodrugs are capable of being converted in vivo into more active metabolites of compounds of
Formulas I-Ic and II.

SYNTHESIS OF COMPOUNDS

25 Compounds of the present invention may be synthesized by synthetic routes that
include processes analogous to those well-known in the chemical arts, particularly in light of the
description contained herein. The starting materials are generally available from commercial
sources such as Sigma-Aldrich (St. Louis, MO), Alfa Aesar (Ward Hill, MA), or TCI (Portland,
OR), or are readily prepared using methods well known to those skilled in the art (e.g., prepared

30 by methods generally described in Louis F. Fieser and Mary Fieser, Reagents for Organic

Synthesis. v. 1-23, New York: Wiley 1967-2006 ed. (also available via the Wiley InterScience®

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

including supplements (also available via the Beilstein online database)).
For illustrative purposes, Schemes 1-8 show general methods for preparing the
35 compounds of the present invention, as well as key intermediates. For a more detailed
description of the individual reaction steps, see the Examples section below. Those skilled in
the art will appreciate that other synthetic routes may be used to synthesize the inventive

compounds. Although specific starting materials and reagents are depicted in the Schemes and

19



15Scheme 7 illustrates another general nmethod for preparing conpounds 6.3,
wherein R, R2, R3, - 4, KR5 X and Y are as defined herein. A carbanate
4.1 is rewoted/izem4an WO 2011/ 025947PCT/ US2010/ 046970 5 papprsoquoioatoso

sol vent,. such ,a ith a heterocyclic amne 6.2.t0 for onpounds 6. 3.
R 5" ineDiE g Giher Matingnl R S g b RS PR o
pr epar ivagie§sTRIRHR ISR aBd/ ok 8dcdRditidRs, [RAddiR8n, My of BB doMpaiiRisrepardd ned
herein. A heterocyclic_amne 6.2 in an 10 appropriate sol v.enF., such as THF,
i s tredWethewmethods sigsesibed hefova scan el @mlmarmwﬁﬁc jin dight fcthishdielpsure Histg de
(wher ei ' - I hen (o] z ...4 or exanpl e phenyl - or
benzyl -ngﬁg%fr?%?/llc%ﬁﬁg%}% eéi{%n%t%ﬂéosgask é%ﬁé Jéh?eé’.ﬂl. Further reaction with an
aniline 3.1 furnishes conpounds 6.3. |In preparing conpounds of Fornmnul as
I-1c and I'l, protection of remote 15 functionalities (e.g., primry or
secondary ami Res, etc.) of internediatRs may be necessary. TR® need for

such prot will vary dependi ng! he nature of therRiepnie
functional it d thesempdidy ons of pr eparatif@n net hod itable
ani no- protLEChAQ r\gjzougs_(_NllzL.Pg)M? & agR), i | Me® INH,
t-butyl oxygargonyl ("Boc"), benzyl @ o bonyl ("CBz") an R

f1 uorenyl met hyl,eneoxycarbonyl ("Fnmoc"),,The need for such” prgtection is

readi |y deternined 20 by gpe skilled i1rizthe art. For a general description
of protecting groups fa?d their use, see T. W Geene,,etjal. Geene's
Protective Goups in Syat hesi s. New York: w Re \t eroci ence, 2006.
METHODS Cﬁ|/§PAMTIm | be_ gdvant ageeyss t o sgpara eagtion products
from one and/ off 25 fan&‘)sﬁ art i ng—retertal s. e des rgd?"products of
each step or series of Osté%f -Bsgseparat ed and/ or puriofi &RF (hereinafter
separated) to the desired degrée of honobgeneity by the teshni ques common in
the art. Typically such1"§epar ations involve nultiphase extraction,
crystallization froma solvent or solvent mxture, distillation,
subl i mation, or chronmat ogrRiphy. Chromat ography can WO

2011/ 025947PCT/ US2010/R469¢0 5 invol ve any nunber of nethods including, for
exanpl e: YRR EaNphase a orrfgl phase; size exclusion; ion exchange;

hi gh, rre‘dﬁn’f'i_a.‘n‘d—‘row,_f)f\l S NL% i d chronmat ography net hods and appar at us;
smal | sca) bydioiedis/t i cal’, si'pul At@d novi ng bed ("SMB") and preparative thin
or thick layer chromat ogrdgrjly, as well as techniques of small scale thin

| ayer and flash chromatogri®hy. One skilled in the art will apply

techni ques nost likely to achieve thg gﬁgilr ed separation. 10

Di astereoneric m xtures can be separated into their individual

di 46t er eoner s on Schembashewoh gemealrmethyd for prepatiegh campdirid B6ewbasintR/, R%,

nmet hods,swel | _known those. skilled.in the art, such as b ronmat o hy
and/ or raé’&$oﬂﬁlasé£e§§?£ﬁ?rF%t AREDZER IR bt §St‘3:ré¢:e‘ﬂ@ %E‘Sﬁ’ryﬁ’@’&?oﬁ? 2%y
conver tieatinddd Qvif @ thd tRYTEI 1 Widoidi=Rie | iR INMeOHI bASTLE BRI ek @rifibation ®nlMions,
reaction with an appropriate optically active conmpound (e.g., chiral

auxi | i ap¢h ggcieagivent withr simesthysihd| chdorideb §BYISE1) 5in WeiOH. c hRedictied , of nitro

separat.j ng t i astereoners and nverti.n e.g., hydrolyzing). the
e v duaddie o7 36 AL R B, 4205 PRt i a i Epafiip Sheh as
Enast i arsmmert antlePS/C ARl BeP Bidk@ebrinids €.40k btHd BY theithfent 6f W¥aniline 1.3
A singl e stereoi soner ., _an enantioner, substantially free of its

- ) e . . .
st er eoivd8hpulfpayl plelodde Bi 13y thecpresenes oha biset sushrag M&Fs.dn @horganic sdyeng a
met hod el ai%hfo?&%}xén%n(“ﬁfCM”). Hydrolysis of compound 1.4 is accomplished under basic

conditions, such as aqueous NaOH, in the appropriate solvent system such as THF and/or

‘i

MeOH, to provide a carboxylic acid 1.5. This compound in a suitable solvent, such as THF, is
20  treated with diphenylphosphonic azide (“DPPA™) and a base, such as triethylamine (Curtius

rearrangement conditions), and subsequently hydrolyzed to form an amine 1.6.

20



20 diastereoners using optically active resolving agents (Eliel, E. and
Wlen, S. Stereochem stry of Organic Conpounds. New York: John Wley &
Sons, | ncwQ 2009594zochmul ler, C. H., et al. "Chronatographius20ie®edoas i on of
enantionmers: Selective review " J. Chromatogr., 113(3) (1945): pp.
283-302). Racefic mixtures of chirgll conmpounds of the ipvention can be

separ at ed dhd 1ol ategal - any $ ) formation of
i onic, q\hé@st Br | ts wt
fractional Yry¥taNPization §EC 5

ration b
- ok ﬁHz y
di ast er eonePi cFconpounds with anir@l_gderivatizing reagents, & paration of
t he di aster eongrs, - and conversion to the pure stereoisonergs and (3)
separation of the substantially p&®e or enriched stereoi sorTPgs directly
S

under chiral conditions. Segs Wainer, Irying %, Ed. Dru ereochem stry:
Anal ytical MitdBds and Pharpmcol ogy. New York: Ivarcel Dekk |no., 1993.
30 Under nm&thof’ (D, eon€ric sal tbasecan bB" f ormezd | eacs | on of
enant i omerica eM SgesUcCh—as—brueirner quiniinel e hedrine,
strychnine, a-nethyl - Pphgpyllet tyPani ne (anphetanine), anfl tRe I i th
asymmetric conpounds bearing &idic functionality, such as csa'? bo c acid
and sul fonic acid. The di astereoneric salts may be i nduced % separ at® by
fractional crystallization or ionic chromatography. For separation of the
35 optical isonmers of am ®0 compounds, addition of cl®ral carboxylic or
sul foni ¢ acids, such asRtamphorgul fonic acid, tartBkiesacid, mandelic acid,
or lactic acid, can rﬁéul
Al t er nat i velagueopnpasiat oo™ ( it
one WO 2011/ 025947PCT/ U 5 spaet i oner of acxhi orrpound to

™

forma diastereonmeric pair (Bigl, |E. and Wlen, S. SteR&ogheristry of
Organi ¢ Conpounds. New Yor k2.6 John”Warey & Sons, Inc., 1994, >f. 822).

Di ast ereoneri ¢ conpounds can be forned by reacting asymmetric conpounds
with enantionerically pure chiral déch¢8&2zi ng reagents, such as nenthyl

derivatives, fol lQugfe b¥esigidas Aeisphnfis gﬁ%éﬂeaﬁ&&@&mg 8 PR AROIRASIRE to

yield the pure or enri ched enanti oner. net hod of determ ning opti (z:al
purity andRolané 8" mekasnigfiobd habine A berzzpicsicohestes 2al isereated IwidsarealkoxadgiNaOR™")
ment hyl chl orgfarnat e in the presence of bhase, o Msher ester,

e et bR B 26 Jok Sl b e AgPreREa-t o h 3 ey 9 e R on
of () - ntBHRRAO Y. CRENREon Jf Thd)8RH0SerBhp Gffdrds@Athniime NOr Whithtis Réacid Wit
Enantioneric Purity.” J. Org. Chem Voﬁ). 47, No. 21(1982): pp. 4165-4167),

of t he shionsiichlaridet Ri1S6).Chrel tho atepenaegoft basel fichvR Byreding, Uim give at wbfongmide

f thet t r Opj- i g .or_dj ast . _Stahl
G 305 crBstisifE 2 40 FRsr OBEP VE, S SARRMABC TR BiedcAPAC BERE 5t sBiiech by
nor mal mehskybeAt Shtopldas@vieidif TRiOg 1aihs %@hgw&m ds RRlobQ dsromo! iciep affidté,on
of atropi someric napht hyl -i soqui nol i nes ( 6/ 15111). By nethod (3), a
raceni éosylate gnd Rofis ffdrosemn ttiremadky ardn-Gealkepanad ronsexampin Rons hodiogphy

usi ng i I s e E J iy QI .

Cor omatbar 2B, Bl J0r ORRERTIE kSR 1Y 4 bpsspguet g i e, yieidy gy

'l' Opt i g @k(ﬁé(ﬂé@kdfdnmadbfestﬁr Ry mmlrh i:s @ydlglmam\tit’hwjaf éallsh;asé]isgdsh @SN&(OHMGIE_ |
i qui d chrqomat ogr aphy usi ng phenyl car banmat es of pol ysaccharides as a chira
st 35 i ol §1P Refs e v Hlﬁ.la%rﬁt%a?e}gqaﬁowf Custius reanepgemepjconstyirons vl supsgdpeeq
or puripf] i : -di.st4 ngui shed by net hods used to 25

di sti nél F@%’S(;B?%{e}%ﬂggglﬁgoqﬁn% egﬁ%?"{mth asymmetric carbon atons, such as
optical rotation and circular dichroism BIO.Od CAL EVALUATI ON

B- Raf nutant protein 447-717 (V600E) was co-expressed with the chaperone
protein Cdc37, conplexed @f rk,Ret al. "The Mechani sm of
Hsp90 30Regul ati on by R '
Cell. Vol. 116 (20042_):
native heteroconpl eXOwnit h#sng T §r§{ituted in a cell
free system” J. Biol.5Chgm 2628(29) (1993): ppy 2371k 21716).

Determining the activitfy of Raf in the sanple is pos¥ibRé by a nunber of
direct and indirect deteation nmethods (US 2004/0082014). Activity of human
reconbi nant B-Raf 35 protein may be assessed in vitro by assay of the

i ncorporation of radio |abel ed phospehemedo reconbi nant” MAP ki nase (MEK), a
known physi ol ogi c substrate of B-Raf, according to US 2004/0127496 and WO
03/022840. The activity/inhibition of MG00E full-length B-Raf was estinated
by measuring the incorporation of radio | abel ed phosphate from [y-33P] ATP
into WD 2011/025947PCT/ US2010/ 046970 5 FSBA-nodified wi |l d-type MEK (see
Exanpl e A). ADM NI STRATI ON AND PHARMACEUTI CAL FORMULATI ONS The
conpounds of the invention nmay be adm ni stered by any convenient route

- . b v - M - N oy

. Raf exists in a




15 pharnmaceutical preparations, e.g., diluents, carriers, pH nodifiers,
sweet eners, bul king agents, and further active agents. If parenteral

admi ni st raDI20mn/a2894desi red, the conpositions will be stepcirasand/ okey7a

sol ytion or susp ion rmsuitable for .injection or Lon. . 1 .2

A typi cal for mil SEPER ﬁaBBWéaaﬁaﬂaLv T R SRR A

i nvent iR &reCArdeiBed RéreBX CARIaBNIne SHiid ﬁﬁfo%yf?a?erdﬁhearnsolgﬁlﬁc QXIGbR SithSasar €
wel | known to those skilled in the 20 art and are described in detail in,
e.g., A, in Homeasencg of adtasalsuch sk, to pRhadememupdwwd|3. Dosage For ms and
Drug Delivery Systens._Phil adel phia: Lippincott, WIliagm & WIkins, 2004,
Gennaro, Alfonso R al. Rem ngton: The Sci ence and' pr actice of

Phar macy. Phil adel 5 i p@l ncott WI | iams & Wd'% < 20Q9; and Rowe,
Raynmond C. Hand har Haceut i I:'a pl ents.]| Ch ghar maceut i cal
Press, 2005. The fogrnmufati N)@SR‘may al so i ncl uderanenNor ‘®*buf fers,

st abi I i zi ng agent s,0 Surf att &nts, vty (P'ﬁg agents, | UbrlpgatI"n(é; agents,

enul sifiers, suspendinggagents, preservatives, anti ON dants, opaqui ng
agents, gli dants processi ng aids, colorants, sweeteners, perfum ng agents,
flavoring agents, di I uents and ot herSchmwm additives to provide an el egant

presentation of t ., a conpound of the pres nventi.o
j maceut i cal ‘6‘?? |SBﬂW§ ﬁéP’é‘Hf‘l)ng ‘glrt] A RTAPARE Cﬁﬁ‘rﬁ’ﬁf"é\ci,st‘{x}>|‘ﬁ]§er6‘fl
phar MaqeWjicRt r@ra‘gq}éﬁheéﬂéﬂenﬁ Aa&?ﬁd){_’;fﬁg%@lh)l 5 1 a suitable so{vBf, SHROL ’f'ﬁPt 150f

the present invention includes maceut i cal conposi tion conprising a
conpourittatsfl Wigh PRPAsaridca hasd, I;uch asrtnethsllaemmp |aad> ﬂdvseqmenpiyaraamdemh amklcghol

acceptable salt th re f In a i nvention
pr ovi dzg"lllﬁreﬁhalgrlﬁ*rglf@ﬁ? elleél rt %a%i‘r iﬁd of Formulas M
and 11, or a stereoi sorrer 350r phar maceutical |y acceptable salt thereof,

together with a pharmaceutically acceptable carrier or excipient.
Anot her enbodi ment of the pges% |f§})4§p]dm%n p VI Jes a pharnmaceuti cal

conposition conprising a co arul agy I-| c\and Il for use in the
treatnent of a WO 2011/ OZBQ4\ PCT/ US2616/-046 erproliferative

di sease. Anot he di meeat of t preésent invention provides a
phar maceuti cal conposition R@onprl ing a conpound WH2 Formul as 1-1¢c and 11

for use in the treatnent of cancer. ot her enbodi nent of the
present invention provides asgharnmaceuti cal con‘;@i tion conprising a
conpound of Fornulas I-Ic and Il for_use in the treatnent of kidney 10

di sease. A further enbodi nent of th§cbf“§§§nt i nvention provides a

phasma l; {5 FRr
A e S R b L T e
W TH COvBOWSDS!, @bt éBHEl}ﬂé\MEpﬂ'rbmsmg'lagenmbmbihod demﬂbadiasSd&hfecﬁ}hs isathertmadlgt i ng
or preventi QYﬁ‘éease condi tion Bé? dra ni st ;L one or nore
conpourdsizst it At o heiogydisarrapdis ceutically

acceptabl e salt thereof. In one enbodi nent, a human patient is treated with

a conpound of Forrml as and Il, or a stereoisoner, tautoner or
pharmaceutical ly ce IEhbl e salt thgreoi,Nand a phar macgutl I | y acceptabl e
carrier, adj uvant%ehl clU®% n an a unt t oNkiHact abl Hi ibit B- Raf
act|V|ty 201 n anqgt her enbodl ment , uman patle |s N% with a
conpound of FormiFas Nyc BridhhiA %aloa @'BereoY"%Sr t adt o prodrug or

pharmaceutically acceptable salt thereof, and a phar ITB.C%HLI ca | y acceptabl e
carrier, adjuvant, pr,vehicle in an amount to det ect abl y | nh| bit BRaf
activity. In anot her enbodl ment of thé"aﬁr esent invention, 5&3net hod of
treating a 25 hyperproliferative di gaasg s @ mamal conprising

adm nistering a therapeutically effective anount of the conpound of

Fo2ftul as | -1c andchéme Gn iHugtatesenigsnerel methadt omgrepaping dronpoonds of Formula

pharmaetlca tahle salt th @.t a mapgel s pr ded

P anocar 2anbeleRERFRNR 3 ettt oot i ORI RR it pkehoPhtpagy
hyper prs@ﬂ)sltifuﬁécﬁby Y&logés €58'e, sm‘5mnﬁm¥ab3rcqrﬂwo§1k@g Mmeﬁib%fe@ruetwo@yclyl 5-6
t her apeutl cal Igﬁeffectl ve 30 amount of the congound of Formulas I'-I'c and

|1, or menzhesgdebiteronpi or phemdhed e@acypmﬂthwdmi al elgvated épmpdshtares as reacted
ther eof with! ﬂre'a rh% ”Zafigofﬁ%I I{aéHp rsgr\(lﬁrg eg(()]thl & ROQLACINEH \(/Jecllllt n?on%orr?lfa thc%arone%e%re]t
i nventi on reati ng

25  dialkyl acetal 5a.2. Subsequent reaction w1th hydrazine and water yields pyrazole intermediate
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di sease in a mammal conprising admnistering a therapeutically effective
anount of the conpound of Fornulas I-1c and Il, or a stereoisoner,

t aut omer ,wprotraage4er pharmaceutically 35 accept abl e sal Pcrrhuse@ofgesro t he
manmyal 'g provi ded. I n another enbodi nent of the present invention, a

met hod “treating kidney disease in a manmmal conprising adm nistering a
therapeutically effective anbunt of the conpound of Fornulas I-Ic and 11

or a stereoisoner, tautonmer or pharmaceutically acceptable salt thereof, to
the mammal is provide®® In a further WO 2011j025947RET/ US2010f 046970
S5enbodi ment, the kgdn di sease iség?Jy yﬁtic ki dgey di sease. In
anot her enbodi nent, t kmpdoof tr ﬁn%3or‘p | cgicey | n a mamal
in need of suchHOe N: \her ei n the met hod cogﬁr'\ ad$i nistering to
said manmal a ther peE%ically ef fective amounf 6FNa c-anundho For mul as
l-1c and I, or a Stereoi somer, tautomer or pharmaceudtically agceptable
salt thereof. The canaey is selected frombreast, ovagy, 10 rvix,
prostate, testis, genitourinary tract, esophagus, |arynx, glioblastong,
neur obl ast oma, stomach,.-skin, keratoacanthoma, |ung, epidernoid carcinomng,

| arge cell carcinom, C, small cell carcinom, {ung adenocarcinona,
bone, col on, adeno gdS, adenocar ci noma ,thyroid, follicular

carci noma, undifferengL tedHcarcinona,Nﬁapjlth 2 i ponm, sem nong,

7
mel anoma, sarcom, bl addgp carcinonma, |livdr clar ci biliary passages,
ki dney 15 carcinonar_nyéEng_dLsord@(%}f%?ﬁphmdd di sorders, hairy cells,
buccal cavity and pharynx (oral), Iipkcwongg@,*ﬁnumh,*bharynx, snal
intestine, colon-rectum large intestine, rec um brain and central nervous
system Hodgkin's and | eukenm a. Anot her enbodiitent of the present invention
provi des the use of a conmpound of F®&chehas |-1c and 11, or a stereoisoner,
tautoner or pharnaceutically acceptable salt thereof, in the manufagtuse of
a nedi cament for Schene psheveagenagelmethpd & preparing compounds 6ahgyhessin R, R7,
enbodi rBNk4 f .t ' r j .ng: : ' ] i.n ed
o such {radt i faf asdBicd Al ALRKERMIIGIE e b BpRE el T 6
maitral asa THEr apaadted alitly DifFfAe et ve basguiith ais @iedgigminadto forhoanuisasyahatbc
and 11, or a.stereoisoner, tautoner, prodrug, or pharmaceutically acceptable
sal t t PRI &nof rmté%%g?t?ré%{")to‘ﬁ"lﬁ'i‘fg bﬂgé‘é@ﬁf r5agiFentt R SBRGWRoheX!th Re
use of h@te%Wé}Hingfﬁf@rm%émléédrﬁiS%@ I'l, or a stereoisoner, tautoner,
prodrug or pharnmaceutically acteptable salt thereof, in the manufacture of
a nedi canent for the treatnent of cancer. Anot her enbodi nent of
the present invention provides the use of a conpound of Fornulas I-1c and
1, or a stereoisoner, tautoner, prodrug or pharnmaceutically acceptable
salt 30 thereof, in the manufacture of a nedicanent for the treatnent of
ki dney di sease. Anot her enbodi ment of the present invention provides the
use of a conmpound of Formulas I-Ic and Il, or a stereoi sonmer, tautoner or
pharmaceutically acceptable salt thereof, in the manufacture of a
medi canent for the treatnent of kidney disease. In a further enbodi nent,
t he ki dney disease is polycystic kidney disease. 35l n another enbodinent, a
met hod of preventing or treating cancer, conprising admnistering to a
manmal in need of such treatnment an effective anmount of a conpound of
Formulas I-1c and Il, or a stereoi soner, tautoner, prodrug or
pharmaceutically acceptable salt thereof, alone or in conbination with one
or nore additional conpounds having anti-cancer WO
2011/ 025947PCT/ US2010/ 046970 5properti es.
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I n anot her enbodi nent, a nmethod of preventing or treating cancer,
conprising admnistering to a mammal in need of such treatnent an effective
anount ofwe2owpeund of Fornulas I-1c and |1, or a ster@eoraspen0/,449aut omer
or pharmaceutically acceptable salt thereof, alone or, in conmbination with
one or nore addltlon- conmpounds havi ng ant| - cancer roperties. |10l n one
further enbodlnen$ 3 cancer | S DPPRAEGNTA. R | n anot her further
enbodi nent , i sﬁb Ocar cinoma. In onp furt erﬁgo,éﬁ ment, the
carcinonma is s% NI~wgrci nona. | n anof hejontUN -N’ﬁﬁgodiTent, t he
carcinoma is an ageng@a o adenocarci noma. |p anothek, erfbodi nent, a net hod
of treating or preventing B sease or disorfer 15 nodul affedyby] B- Raf,
conpri si ng adnlnlsteﬁ?ﬂg t anmal in need of sucHa% eatyps an effective
anount of a conpound of Fornmulas Mc and Il, or a stereoisoner, Rt aut oner or
pharmaceutically acceptable salt thereof. Exanples of such di seases and

di sorders include, buN“ame not limted to, cancer. The cancer is selected
from breast, ovary, cgrvil, Rrostate, testis, genrBourinary tract,
esophagus, Iarynx HNi o Ia onwa, neuroQLastonav sflomach, skin, 20

ker at oacant hong, Iungcﬂcpldernnld carﬁlndha Ol ar iebl @arC|nona NSCLC,
smal | cell carcinonma, | &2 adenocarci Q genoma, pancreas,
adenocar ci noma, thyroid, torticul arfNarEi nolre, jundi,f f reﬁtlated car ci nonm,
papi |l | ary carcinoma, sem nona, nel andfid, s& conm, ROl adde arci noma, liver
carcinoma and biliary passages, kidney carci rgafa, nyel o di sorders,

| ynphoi d di sorders, hairy cells, buccal cavity and phary Riral), lip,
tongue, nouth, 25pharynx, small intestine, colon-rectum |arge intestine,
rectum brain and central nervous system Hodgki iR* and | eukeni a.

I n anot her enbodi ment, a nethod of treating or!'preventing a disease or

di sorder nodul at ed B?”Bﬁﬂﬁm conprlsﬂbg dnihi s ngkgo a manmmal in need
of such treatnent an effective anDH é% gf fzarmul as Mc and |

or a stereoisoner, tautomer, prodr 8 q%phar euti cal |y acceptabl e salt
thereof In another enbodlnent of thexpres i nvention, a method of
preventing or treating kidney di sease, conprf8ing administering to a nmammul
in need of such treatnment an effectj ve anpunt of a conpound of Formnul as
l-lc and |1, or a stereoisoner, tau n% odrug or pharmaceutically
accéptabl e salt tSehéioba shdWHE ndifichtioNBPISIBEHMOB ok Efep@m@g smpdn€s 6.3. A
addi tional 35 conpounds. |In another enbodi nent of t resent invention, a
met hod Pé@teﬁ%%h@m@ agid @qr bt amappsenTiss sl vent ksughn ay THI s tsééeeteddmipPPEAr?gld
adm ni st [ of
o Compauit-ofeids BBl & RERNLoRHEle ERIRAL 682, Tl PiliaBe TRHIL o
phar mae#hér haakyIXRaechbxainhﬁosﬁHehzyll(Rr’ eoOMeal Megﬂumgnmmdﬂaai is @0t Msblatedone
or nore additional . WO 2011/ 025947PCT/ US2010/ 046970 5 caonpounds.

Anot hePUk feAftedofn thesamcpeintVithng deferassicli amir&e@%tﬁefom €oppoundschivhund
of 1607 Troubia 65 33 eblotechl, BpiSEEAL SRR stroh @ ULAMBLHOL: RIRITACRH! AGA!bY
acceptable salt thereof, in t e na act canent or the

t r eat néoim odmpamde6.3. The cancer is sel ected fron1breast, ovary, cervix,
prostate, testis, genitourinary tract, esophagus, larynx, glioblastom, 10
neur obl ast oma, stonmach, skin, keratoacanthoma, |ung, epidernoid carcinona,
| arge cell carcinoma, NSCLC, swaN/Aq@II carci noma, |ung adenocarci nons,
bone, col on, adenonm, pancreas, aden ca ginoma, thyroid, follicular

carci nong, undlff%rentlated C f ‘papi | | ary carci noma, sejn nonm,

mel anonmg, sarco bl adder carci: ,*1iver carcinoma and_biljary passages,
ki dney carckpB nyel oi d di sorderg, | ynphoi d di sgragy s, fai ceIIs

buccal CQV|t d Bh&r ynx Loral), lip tongue, |Imoyt h, ph Ol |
|ntest|ne(3coNon- ecna rglarge |ntest|ne rect wig arn a Sentmal Rfer vous
system degkﬁn weang leukema. In a further enbgdwnengs the mse lpf a
conmpound of Forgyulas I-lc and Il in the manufacture of agmaedi canent, for
use as a b-Raf inhibitor in the treatnment of a patient undergoi ng cancer

t her apy. Anot her enbodkhene7of t he present invention provides

the-use of a co a st ereoi somer

taE oner, pr odr3§ ?}n‘:ﬁ)haﬁlﬁﬁg&%ﬁl%’g % %?88‘@&%1‘%‘1 gtéﬁ greparing compounds 6.3,

wherein Rl, R2 R3 R4 R>, X and Y are as defined herein. A carbamate 4.1 is reacted in an
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thereof, in the manufacture of a nedicanent for the treatnent of cancer.
Anot her enbodi nent of the present invention provides the use of a conpound
of Formulwae 2btivesand 1, or a stereoisoner, tautoner, pPOENSZ10/046970

pharmaceuti cal | y. accept abl |t .fhereof, n t he nuf act ure of
oo a FEROPTEE DB, Ptk OD: Wb Aytlretdre i pantiss Il RREOmPATSTEY ur ¢ her

enbodlnent, the kidney di sease is polycystic kidney di seage.

Anot her enbodi ment of the present invention provides k?e gompounds of
Formulas I-1c and Il for use in therapy. n enbodinent of
the present invention provides the conpounds of Formula c,aﬁd4ll for
use in the treatment of a Byperproliferative diseaseNn 3 f N hBr 30
enbodi nment , thg\hyperprolbﬂ@raﬁrve di.sgase is cancer (as Rﬁrther defi ned

and may be i Miii vNdual |y €el €t ed fr Nos above) . 3.1 Angt her
enbodi nent WS rREsent nvenfr t%e conmpounds of Fornulas I-1lc

and Il for U%g in #he treaF Rent o %1 ney5d|sease In a further enbodi nent,
t he ki dney d séaﬁf i s polycystic Ki ey , |sease COMBI NATI ON THERAPY 35The
conpounds of thi$ invention, stereorsoners tautonmers and pharnmaceutically
acceptabl e salts thereof gmy be enpl oyed anne or in conbination wth other
therapeutic agents for,treatment. The conpounds of the present invention
can be used |m/%anbum Wt one or WO 2011/ 025947PCT/ US2010/ 046970 5
nore addi ti onal ' exagﬁ?e an anti-hyperproliferative, anti-cancer,
or chenot heiNap utr% agﬁnt Ffcond conmpound of the pharnaceuti cal

combi nati on ker¥mul Bt i oR? dOsi ng regi nen preferably has conpl enentary
activities to the cosmound of this invention such that they do not
adversely affect each other. Such ag F re suitably present in

conbi nation in anounts that are effe&€ PPS for the purpose intended. The
conpounds may be S%Hé'ﬁlé"éﬁtlﬂlﬁs%qte"so%'ftﬁ'@ dgénera@ HEhbAr ér %;ra%grr@&ﬁwdna@las
conposi tion or sepatatel y and, when adm nistered separately this may occur
si mul t avhseais R/, &7, BagRei) & Iayd iYh agngs defdead, hegeioh As @r@nyqla;l arpigRi h? Snraat i on
naxobe | ose _in

T aplidifak ol Soh S UPHF Lot T vt Wortaish i PRl aalenaPoid & css

of nechaimoyDthiefitié Qhelche ROLBET 20 UMy, FRAHE &r ey o @ﬁﬁﬁpl@%eu lecbrl5
in "targeted thera gghwand conventi onal chenot herapy. A nunber of surtable

chenot therzijsatbpgo idette famy g ecprbamaie bl nal widher t lgagtipe ithcan gndine 3.1
contemﬂmﬁg&%%&%%#aﬁsbg the nmethods of the present invention. The present

i nventi on con but is not limted to, adm nistration of nunerous
anti cancer agent Sm Prepiigs coag@uhds tdfaFomiudameI Iaprapa OH| sprorolipmusl eahbdes
(e%g. ri bozynmes); polypeptides (e.qg., drugs; bial ogica

i At i cf%ncﬂarlrégreér(ﬁg - PEIIR{Y oft Sepepdary dgiss, se-tc hﬁﬁ mtealnﬁqha@ﬁmam hﬁtnee%ssary The
anti nme o)
on ugEear S plREERASS B BB UPRN R BPRACLARY AMORAR &R the
r es ponsendmdmsf pErtise @fnpgranon nhethb@ orBuithlle gam1nb4ﬁbtact1rgt gno}lparmH -Bg)eidcbudki ns

tive inmqunqtherapy agents; . henatqpoietic
gr owit h ar%xfor%duoa%a&ﬁ&@ s TGROE Y B oot et lo e | Ghze) gond 6"
all-tr @Iﬁ%re'i@ﬁﬁéiﬁ’ﬂ@ne%ﬁ Shrb&ilyt (IFmELNE ThE SedP Yor' £BY PRtSctioRNS kSN RleldhBHRAY
25reagent s and nucl eoti des; tunDr vacci nes; i1nhibitors of angi ogenesis, and

t h@0| i fog one skilled in the artExEsurml gesenf deshepmm@rmp‘@umg:glagmmd thaie luselse&ll BE.i ni b

A SRR B TR ST g

Pfi zer ppod.etrozol e (FENARAO Novartr s) I rratr ni b mesylate (GLEEVEC(r),
Novartis), PTK787/ZK 222584 &P vartis), 30 Oxaliplatin (EloxatinQ
Sanofi), 5-FU (534EEHQEﬁ%@FS ARATIEN or i n, Rapanyci n (Sirolinus

RAPAMUNE( 1) , Lap TYKERBO,  GSKS

) ¢ oot R T R SR MOl PR Pt 28

( CAV/PT GoARtagting Phateedly. Thel d&&rfetitprcﬁd@ts(&%i& $t8g or éﬁiefs&af%&@@@s’ié aﬁﬁ%ﬂ‘bzﬁ/or
AGL571 (SU 5271; Sugen) al kyl ati ng agents such as throtepa and CYTOXAN( r)
cycl os pHE e dhereieatics puprated) tp Meége%g%greea@ f hmaegeneify btheiteghnRIgs FURAMARd
pi posu zi c a q

U bdopds T A oLk s R R BRR ol oy RiRORTn B0 o
triet hybl&mﬁrmrl mmenemmmeeﬂnyrllemﬁp kalsiphaticayiotl ehrohat@iriphye nEhlimapizagbiganam de
and trimethyl onel am ne; acetogenins (especially bullatacin and

bul | at aci none); a canptothecin (inclu 1§g the synthetic analog WO

2011/ 025947PCT/ US2010/ 046970 5 topotecCan); bryostatin; callystatin;
CC-1065 (including its adozel esin, carzelesin and bi zel esin synthetic

anal ogs); cryptophycins (particularly cryptophycin 1 and cryptophycin 8);
dolastatrn duocarnycrn (|nclud|ng the synthetrc analogs KVV2189 and

I~ A [ER—— n . g s o -, .




10 nechl or et ham ne oxi de hydrochl oride, nel phal an, novenbi chin,
phenesterine, predninustine, trofosfam de, uracil nustard; nitrosureas such
as car rrusworzell/(nhsmrozot oci n, fot enustine, |onustine, niPOWAISROIG/046@MAl

ranl must i;ne; _anti |ot s thg.Penedl ne antibjotic

cal PondBIEF s BupBerad FSeddf the PPk Rk sl 1
(Angew &<dREion! Wl excEﬁhgeEﬁ@h Iﬂeaﬁ%)m@%xﬁ%@es@&@)hquﬂy Bﬁﬂhﬁtdﬁraﬁhﬁl%étﬁbdwand

dynem cin A bi sphosphonates, such as 15 cl odronate; an esperami Cin;

wel | asiPpeigtsr snalbseale prelytina riiyphleted moving &ed(SMBhY sndopreparative el Wﬂl‘
anti bi e I i N thyr

R e R N e
car zi napﬂm dkiilited i@ flicOaTOWIL Al B tecBimighid YRS GikBly t6lackioverhe dedireddepa@ation. ci n,

6- di azo- 5- oxo- L- nor | euci ne, ADRI AMYCI NS (doxor. ubi cin),

morBhol i no- doxor UDREISOMEyE AKEIsHEN; hosegertseiptocinair individual diastereomers on
2- pyrrgpl BQSlQQf(ﬁfeF%h%s/ alz(gleﬁﬁ‘?al %ﬁ?&g&%é %E(Lmétﬁb(@ Yvel?%h&&ﬁ 68 iyse SEREY l=l

i darubi cin, marce cin onycins such as mtomycin nycopheno
acid, nogabdnaschynchromatograpbiy asid/op éateenat crystaflvafio. oEnmtmmepmaiWe:sdparated
quel amycin, rodorybicin,. streptonigrin, streptozocin, tubgr ci din, ubem mex,
zi nost &b FONVEEMgLIhE; Fpantemeric xR jipese dlivstrrepmeria HB{“PEFX Y geagiign with an

5-f1 uorputReibde dpticlly active lcbﬁlgéﬁ{dj(eg gr{h‘ﬁgﬁatﬁ;"{'l §§ch ifal hl@o%(ﬁ%} Resshesat e,

pteropteri trinetrexate; rine 0gs suc dar abi ne,

6- rtér ceaptdopidondﬂ, smaramgpthe mhastdrénrmgsland menvq:r;mg m: di, rigdwh;azhm@sths lindivisal
anci t abj. azaci ti di uridi ne, carnof tarab

i deox TR HeorarEa e oes S RIETY | AR B RGEAD A oAl as
cal ust ejseB€a cHiFANMgl@PALRARE Propionate, epitiostanol, mepitiostane,

testol actone; anti-adrenals such as am nogl utethim de m t ot ane,
trilostane; foli o‘&amgtt $tet]9{)1@ﬂmsltae>rg ,s:uctnaagommIsubﬂtmtaﬂycfreeazfe@ mr@meomer
aldophos h Y, COSI | evuli.nic 30 acid racil; acr i
oot § At P ot o s ol e fs Fletmi ity iR oMot R = pBRELHE s

el Hor nididsdesmek kiR opiiciMyae Bt @teolvaly RRAIEENE; arRt WileHCS. dSte@aéHehﬁmv of
nitrate; hydroxyurea | entinan; | onidainine; maytansinoi ds such as

mayt an<iganig {eorapIgs tN@Wn‘éOrknﬂ@@gMiQ)’n& Sens; dR%mﬂ?%eLOQhﬁbﬁﬂéhrfﬁDH et al.

ni traer S r o] | ni c
T e BB R AL MBS AR m L QAR 9SOKRIL A0 (RSEIRIL 1 0
Nat ur alppPQGBi-BOIZ)S Retegeio anix@ips of aﬁl@aiai@ﬁlpoﬁhdsZQf(th& insértiohi dadrte separated and

spi r oger W t enyazoni ¢ _acid; triazi quone

2, 2", 2543 tF‘?: At Faebleymsthpdeincluding: 41 h éxraigtien (Oéggl@& diaptgrepmerie gty with
ver2r5ac Whirdl é%rmﬂo%ﬂﬁéx{a é%PQJ]%goﬁ?‘B? (lj;l{agl!l&ﬁi% crygfaﬁfzg ) o/ bGERLMAG s, g@'ci%ar g%(% A5:

mannonust | ne; roni pI pobr oman; gacyt osl’
("Ara- Cdie)sxercxynéruqumluam with chivfD d20 ¢atiARH@4gtAET. éd}iﬁ%]bﬁ/oﬂm&&ﬁﬁhtersoménsmtﬂpa;

t axoi ds, e. r) (paclitaxel; Bristol rs wab O1co|oy
Pri ncet VTR DR Aﬁ(@fﬂﬁﬁ@{@ﬁ*mr{% ﬁgrsemr@&n O s srantidiynses O ehriched
nanoparsiérédlﬁrﬁé% Mgh@iyonsdesf gl | daigiont Arregéecamvﬂg&r NRGigY! iwgal pRarp bRg' S,

Schaunberg I1'linois), and TAXOTERE(r) (doxet axel ; Rhone-P6ul enc Rorer,
Antony,St 2ehen) Ainalytinalidvethbds BENHAR aleNcwtﬁduanarceBDekkﬂrp@uath?ﬂe

t t | at | h | at d
carBopl atin: 10 3?#&? a@? Sy %aé?%é“m?@% SR, UE D Srfmel Y 1 BB ool
vineri Sehaﬁtﬁ)mé}k‘éy@?uﬂe%&%&e& ghdpi zﬁ%mﬂé)vc%%hﬁé) RBhedrfifRi RARKARE, &Qﬁétﬁﬁzqﬁt e;

daunonyci n; am nopterin; capecitabine i bandr oriat e;
t opoi smh@n)dsfbyiammd)l(amphdm%ﬁnepomﬂ thief lhkﬁorv\oﬂneamhmmctdmnwu(ld}\ﬂéearmg e¢1dm0| ds

such as.r oic a and pharmgceutically agceptable salts, i ds and
der 1 vatiyde e G Tt cRBostli et e aiftniel plfcahe S e s Hitsimer be
Chemtlﬁkﬂfc@@ﬁUEdpﬁra@egBﬁﬁactﬁﬁﬁl cr@'st)illﬁﬂttléﬁ &Ofromr@ﬁorﬁﬁﬁ phy.NRbr RBhration bEME! at e

or inhibit hornone action on tunors such as anti - rogens and sel ective
esBpPogentiealdegmer ofmeinatcompoygERMition ot IChldﬁllrfgﬂ‘b(fX@hC @mnkfbmc acipsucheas

(inclu noxi f. N, citrate ne

. hyar SPIOSHNRRC A, LATRK GG mBbdsiRlaBi of B st San 50 Ldsmifon, gfne
FARESTGN@te(réd'mﬁ@msfaltﬂe citrate); (ii) aromatase 20 inhibitors that inhibit
the enzyne aronatase, which regul ates estrogen production in the adrenal

gl ands, such as, Altsmasivalypby, mqtbggl (Phithasehsirgte nbharpolredtipirpacisl WIEGRSE(r)
(rregest rol acetate), AROVASIN(r) (exenestane; Pfizer), fornestanie,
fadrozole, RIVISOR(r) (vorozole), FEMARA(r) (letrozole; Novartis), and

ARI M DEX(r) (anastrozole; AstraZeneca); (iii) anti-androgens such as
flutam de, nilutam de, bicalutamde, |euprolide, and goserelin; as well as
25 troxacitabine (a 1, 3-di oxol ane nucl eosi de cytosine analog); (iv) protein
ki nase inhibitors; (v) lipid kinase inhibitors (V|) antlsense

o o Y o -




In order to illustrate the invention, the foll ow ng Exanpl es are incl uded.
However, it is to be understood that these Exanples do not Iimt the
i nvent i orwandiiaredonl y meant to suggest a nethod of praeCiraiSagon®7o

i tion..P killed i t Wil i ze 25 t th i gal

Feadt ShEMS P03 A SepBaditt b SR Bpare. G Ibnber oV ETher-

conpourgigre@hehli@ryl HIvORtAINANComPOuriist ReRavbike Jomf Bags & Wonk! BRAII9HY, %hﬁzz).
IS

conpounds of this invention are deened to be within the scope of t .
i nvent ilyasteepmens apgrnpoundp e cay nbéheBirmed by o reaghiegrpisyhinagirie o apropetdsls  with

di ' . : full f d .by. nodj fi cati
appar ersrudstuorsgul ORI, IR YERERS, Siq e BB TRE ) UE BBl 15
i nt er f aepargtici0of teUdEsteleymdisl dddZhyostivad yaeldtadlpard eRgidhed kihgiiorhét. t Ae

art other_ than those described, and/or by making routine nodifications of
red®t i dretbesheli datamining\opeah auritydnyolvesteaking ebial iesiaes, sHch @b ggeantind esten eay
known in t t wll-be recogpized as haying applheability far epari ng
ot her c(g npngeﬁlﬁ%é Srlofgiarmate o i igtg%. pﬁeﬁeqcﬁeoéx% |e°2 MOSSE i beg}(/fr’beof'gge\’/l,{hol%mae'ss
ot her wi(g#luoRstheBy1gsheall at@mpeadod’ €13, Refosd “Redolitint Bf i(8)-0 oM@ MRI0tNh!S -
Reagents were purchased from comerci al suppliers such as Sigma-Aldrich,
Al fa ASyathesigof (R and ()-Nemnicotise of HighHnantiomerie\Ryrityyr 1.1QueaChem. Val 42sNo.

ot her wi bl cat / 947RCT/ U 46970 1 i set
For h BARA bre 0% 56 BF Srrgeeil e, G0 A gAY B sV sheEffif B
ar gén @resehden ofi thi Yo catfopisenierio| @Batiohaer o dRstetfcdhre). | atleighta@edmers of
sol vents, and the reaction flasks were typically fitted with rubber septa
for theUPRSPHETEt SEPosRds 198t bat wparaied pradgeplaisdy by BYmalgand geyssgmbesenas

oven drihgg, - qr J. it hecatl . ne
on & B Rog Bl ARGl e oo SR RS UTR B BRON: Bt SRR IR REN T
col umtm %r15dml)a silica SepPak cartridge (Waters) or on a Tel edyne Isco
Conbi fl ash purifigcati gn system usi ng prepacked silica gel cartridges, .Ifl
NVR spectra were H% QlH’éidklén ArapeTiee KIS PFJXY@ th‘HPgrBr‘ii‘Re ¢ ARAFCEHY Mz
or 2gn @ | N ct : N ec e [ s
cDil3, chg%fgga 0D, gDz%/!Qcﬁan%o atong e R CRe Pt TR

(r epor tddomatograply. Newnotlet Chapstany hisd [Hatle 19890 0kemojo, oY oshési etuall “Opkivant

CDC13:_ 7,25 . aD. ..3. 31 0:,..4.79 Q- d§: 2.50 .
6. acorowuios Belis SRtk EhatBier B hidh-brEPEher Ut SrafaRPRivisinepeak
nul ti plphehyléfBarA4tes 6?@@@%&%&&@ 4504 lcﬁmmnﬁa@&ﬁf;eﬁh@ski”ona?lﬂ?ﬁlart@.dvoﬁ 513

(singlet), d (doublet t (triplet), g (quartet), qn (q plet), sx
( sext u;ﬁl%%)):, PRl 8). ginaiched blrpl(rb“reda@@emiém)qrs dan %dejgtml@mshgd byimeithasts gyed tat

L et of i pl . | i ; wh i , . d.i
206904 vl L) SPUBL VAR SSRRLIRLFupHEpre R SRRSO,

human rcacelabdickmoisnB- Raf protein nmay be assessed in vitro by assay of the
i ncorporation of radio | abel ed phosphate to reconbi nant MAP ki nase (MEK), a
known physi ol ogi GIOMAGICALENATRIRRION accordi ng to US 2004/ 0127496 and WO

by purif1ecat; on e et bk BEALY (TBOMIDL RS ko ExiiElscll BAE o laRhR! e
r econbipnatain Bdcii, coniplexedxwitk SHspD0 et .. MhHe @cill viThy/ Methabisii ofi $p9Y600E

ful | -l1ength B-Raf was estimated by neasuring the incorporation of radio
| aB8l eReghlatiph by ¢hd Prsmltl)KiBM}S@Eaﬁcr@@hEﬁB@ampiﬂcfiPyd” welldVol, dé 6 NEGQ4) Thie

30- pt ] X1t t.gi ped 25mM Na Pi : 7. 0 10mM
VoCi2, S PEnbt . of A RRBSES Foopa o apthiey wth HE R AYStbg freioe

[ 7- 33Plrécbistithtel tidvh 3011 FraB4yshdak” an@io @HnY688E 9§ (lobs): ppat iy 1B-0Rai6). | ncubat i ons
were carried out at 22C in a Costar 3365 plate (Cornlir%g Prior to the

assay, the B- Raf DRessmuspathvErctivety of Rafiin dubsanenle iopessibd by s nusthey obdireer at
1.5 k. 1. I | . 1 i nut nd .t
wns i nop Qb sERRUOE Bittad TV, SERPGRAOYP! Y ilifio B HUEBH, lomBeL Boedos

60361 nykdtein may be assessed in vitro by assay of the incorporation of radio labeled phosphate to

recombinant MAP kinase (MEK), a known physiologic substrate of B-Raf, according to US
2004/0127496 and WO 03/022840. The activity/inhibition of V60OE full-length B-Raf was

estimated by measuring the incorporation of radio labeled phosphate from [y-*PJATP into
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i ncubation, the assay m xtures were quenched by the addition of 100 [IL of
25% TCA, the plate 35 was m xed on a rotary shaker for I mnute, and the
product wae 20napRewded on a Perkin-Elmer GF/ B filter plat@ecudaiseguom4ébont ec

Mach |11 [V roa ALt er | i th ttomof the plate, 35 WO

201?/ 0?§§EB@%@2‘6&‘£H@%%€%6(§?{%%§%88 Safe Il (Research Products

I nternational) sADMINISIRAMENANRIPHARMAGRIERC AL FORMUMWAMIONSd the plate
was top-seal ed and counted_ in_a Topcount NXT (Packard). The

conpounds of Exanplee9mpoyndsypijthegnyentipn maast be pdminifered dyany\eonxement 1RHE

0713 ariP 1B Db 2 pndlioh 5 bealha SMbIRATRONAE S, pk OB SRty o

| ess t kabcubdi@omdyl infrxrangehiar AintchOéplub, Uinatakdiél, Lihtadiroa hatrythadal and Apsdural),
I nhibition of basal ERK1l/2 phosphoryl ation was determ ned by the follow ng
i nqgi tﬁ@ne@r%f dFctls gpseloptcabfingleding bugealcand: spilingealy v attiaperiengal

wth aj; A4 fnddHday 1! for 1 hour and quantifying the fluorescent
: gl oﬁlgafr? '

pERK si gn xed cells and normalizing to total ERK signal.

Mat eri al s and MetThedsmphhdsen8Macainhiaisweedkinctny abmenhidnt admAiEGEtiaa tbrgr,en i n
RPM 1%}8 sug@lgm&*nt ed with 10%fetal bovine serum Cells were plated. in
96- wel I189P1S BAVISTS, 25APEHES: OIHONGefisPLFians JUSREEHOPS HTIRS KPTRYS: SBPOBIORGH

at  37C,gehbefdulsionsn PaltREY, 21ASutE EBURLsitiBAd nfdYRGniiih WolthoRQHTP QUAHNYRAI Sin
added in RPM -1640 at a final concentration of 1% DMSO The cells were

i nddbatpbarmydcewiiqah preperapionndsg. f dituentsh oarriesst pBI7@odBRGSCOR cetThas,duilking weends,
washed wi.t.h ,PBS and fixed.in 3.7% fornal dehyde .i BS for 15 m es. ..This
et o e e ey pebesdindl SO TS Boitft B roori By he Sapk
100% Me@lid @Eolifobr it SshsiotThins sMRBR foRE&Hoh Br PBRi6h.05% Tween20 t hen

bl ocked in Odyssey bl ocki ng buffer (LI C%R Bi osci ences) for 1 hour.

Anti bodi es to phdspipine) farmalatioris prepared by Geking sj agimatonnd o themsesenpnBeitonal )

and to (L . Sa i.ot echnol. | J

ddeq £4 piedtist P EXpig Wl LB b B RS AR R Ko B SRR

PB300. Gt%ndweedddribédid duedil 51, Wl Arisel; Bloataedi Cviet bl f Ankel e PhamidcyuticabBlostbe

secondary anti dei es (1,1 1000 goat _anti-rabbit 1gG | %eSOO, Rockl and and
\ an - , h

AL hoH S

fems. FPydadeldin: MppoeoitaVitiame & Wkngy, 2004;

additi 7 o h Is r he . r - at
bot h Wa%vl%eh%ﬂr%’gﬁln%n% :Rh,get\t’%eﬁ pebnasiediald A8 ¥¥ERd drPhafth [?ﬁﬁyﬁﬁn@:

Bi osci drigsatt, Phidkgyho Ky Witléns, PRBO;sirghRbweeRaymoemiCi Heddtookt oft PHarmRcusicainal .
15The ounds. of Ex les 1-5, 7-13 6, .17 .and 19-22 were tested in the
2bove. SSHYET R PETRATEICAhPIeES OGP | BassTormalations, pay e {SHHIS ARG <CTof
Exapp! esord -tuffeR; ]s%acl:aél(i)z@% Ja%enté,gstﬁ‘ﬂgtaﬁ% %&%%@gén%q 1ubr éaﬁﬁ%pa%ggﬂﬁ, ﬁ&%&)’t}c{i‘ﬂd_

found to have an ess than 500 nM By way of 1exa the follow ng
conpounsdspehdidg t dgenfso|presaivag vésC5Mtinkidantae apaquing iagenthe ghdans prosaying uails,

Ex | .0135 Ex | 5 (0, 0479 Ex | 19 (0..1765 d | 21
Co 0 Fptordsts, Sitbiers e TRl Pise B ine Ase RisteBd sty kpoRe «gAVHLS 5
SMet hy|pr(3wi@e théléghhﬁ‘p%s@ﬁiaﬁ&{ QPUAS lﬂ%ﬂi@ @lyé) Hr&%ﬁoﬁﬁéf&nﬁ‘l@i ﬂ@%elﬂ? RERALBN or

pharmaceutical composition thereof) or aid in the manufacturing of the pharmaceutical product

30  (i.e., medicament).

One embodiment of the present invention includes a pharmaceutical composition
comprising a compound of Formulas I-Ic and II, or a stereoisomer or pharmaceutically
acceptable salt thereof. In a further embodiment, the present invention provides a
pharmaceutical composition comprising a compound of Formulas I-Ic and II, or a stereoisomer

35  or pharmaceutically acceptable salt thereof, together with a pharmaceutically acceptable carrier
or excipient.

Another embodiment of the present invention provides a pharmaceutical

composition comprising a compound of Formulas I-Ic and II for use in the treatment of a
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Step A° A1 L flask was charged with 2,6-difluoro-3-nitrobenzoic acid (17.0
g, 83.7 mmol) and MeOH (170 nL, 0.5M . The flask was placed in a cold water
bat h, andwvenomddsw7ron funnel charged with a 2M sol uti onPpaofr/useemmsdyys sil yl
("TE") n n_hexanes (209 nmL, 419 mmol) was attached to the
flag/E hfggl%ﬂfg?%t@z%ﬁ%atsﬁane solution was added 10 slowy to the reaction
flask over the cQuidtierobmBodiaiens . of Athar@escfkGaetioh pRAGRS a Wpltarmacgiticeld i n
order for the reaction to reach conpletion as determned by the ceased
evol ut iCOMPEFILIRD compBiisipg R coapoundnitiosmulss 1@ argbid tfor usgén %lt@@tm% ofyenger.
renoved in vacuo f I r. PLr a
(18.2 g). The nat}élﬁtg'{ \%lgo‘ﬁg‘f?gﬁ cfz Flgecﬁrégegﬁtlg‘g‘e Poh g&‘%@f& = f’su(?“’é‘l) Pd
on act iceatpesitioacbmpriidg 4@oghpodnd 8f RomiylasBk adde (ﬂoﬂ wsedn 1he &Eatllnelfltl &3 dney
charged with pethyl 2,6-diflu ro 3-ni trobenzoat e, (18 2 g, 83 8 mol) _under
2 APt SlieAseat Ardusha cEibodimagt OB Hy RrEsenbIY iGN REAYIdSkY @Baméﬁaﬂwﬁwm@%

passed t r r t

s ot 1 p B R dbr e i BT Sana a3 SR AR? el SPRCLERE AT o
m xt ur eliswase.re-fl ushed with fresh H2 balloons and stirred an addltlonal 4
hours. Upon cons
hydr oxyl am ne 20 &= etk - i i i
reaction mxture. Th'Ehﬁ‘véﬂtRSB lﬂﬁ&ud’é‘@%nétﬁkﬁﬁ Jf'tlleﬁﬁﬁgff‘gr f_aﬂacaﬁﬁ (ﬁﬁeﬁs%sormoﬁﬂﬁifohbfye
filter ("GF/F") paper twce. The volatiles were renoved to afford neth
3- dAi nedmi@sigiihg ane obmzenammptamdanf dhiis u(V@ﬁtuﬁﬁ og . steFbaiseracrer hiarmacsuticst n

directly on ane- -sulfon | oride 3.46
. “Sogtesthingy SAELEREr I i AniRimenty n RBGP paliht By iy o oot ot

3- am N@FogmbhadiTfit bad qb%}@%&o(séﬁleﬁﬁaﬁonéa of pRalae@dndlly at&iphblcasilintheted$. 00
nL, 251.1 mmol) in CH2C12 (175 nL, 0.5 M nmintained in a cool water bath.
The r eddt agharmaceuiicallyasceptable eari¢ropdinvanbiar vahiclegsan emepst etdsrestablinbibit 300
m.) was; f'gcqmt nd the organic | ayer was separated, washed with water (2 x
300 L), "brine (200 nmL), then dried (Na2SO4), filtered and concentrated to
an20i|l. The cruddn [aﬁaﬁblcémhimﬁm@mt[hhhmdn Bytica® i Lipgnt0with b @oBipo gidehyorngildst | ng
with 15% ethyl acetate ("EtOAc")/hexane. The isolated fractions were
triturdtle@andilk pr pateEsQEsomeEp taHtPHEH pﬁ@erpg,pr pharmaceutically acceptable salt thereof, and

2, 6-dif] I

Con o SuggmacM Loy LoD WIRRARYD: 3L AOATB SO EeBLERS R, ¢
1H), 7.R0fadtie®.(m 1H), 3.97 (s, 3H), 3.68-3.59 (m 2H) 3.53- 3 45 (m 2H),
218)2 - mV\? (ZS\JF.)%:{E) gg;h? e Uségci]ig{egég%7t% S}Bng%éng@fth a meth(()é of treatlng
2 Di | £.0 b on
(155 mﬂyﬁ%%‘%m@&ﬁé%ﬁd%eﬂ@ﬁﬁ%@@f@%é@ﬁt&%@% {FEpeER) SALNE

2, 6- di fameond o8-thiNcoppopd efl lFbunnylh$ rB{IopaylﬂsIlIl,l bonasterdoipireez dattem¢2orodyg &0. 1
mml) 41THF1I\/EO fﬁ The r actlo §1xture was stirred at
room té’ﬁﬁ@aﬁfﬁt}%‘ ?5\?8‘?611?% sa ﬁﬂeée otPFW“H]Pa t‘?\%roéﬂ'dﬁ ni ¢ solvents were then
renoved in vacuo IﬁV\ﬁ{O%erb@thodﬁl@Elero@t theeprRadp: - inlbhtidal 4 IRGh&E)ofW&Satl

added to the m xture, and the resulting SO|Id was filtered and rinse vvlth
wat er (hapstpBdiferativerHiscanat ior 4 ananwaal edveprisiess héwiniteringze Aberppevtically effective

30 amount of the compound of Formulas I-Ic and II, or a stereoisomer, tautomer or

pharmaceutically acceptable salt thereof, to the mammal is provided.

In another embodiment of the present invention, a method of treating kidney
disease in a mammal comprising administering a therapeutically effective amount of the
compound of Formulas I-Ic and I, or a stereoisomer, tautomer, prodrug or pharmaceutically

35  acceptable salt thereof, to the mammal is provided. In another embodiment of the present
invention, a method of treating kidney disease in a mammal comprising administering a
therapeutically effective amount of the compound of Formulas I-Ic and II, or a stereoisomer,

tautomer or pharmaceutically acceptable salt thereof, to the mammal is provided. In a further
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15 nmL) to give 2,6-difluoro-3-(propyl sul fonam do) benzoic acid as a solid
(10.7 g, 77%yield). 1H NWR (400 MHz, DVSO- d6) 6 9.74 (s, 1H), 7.57-7.50
(m 1H), WOZB1170259717(m 1H), 3.11-3.06 (m 211), 1.79-1. @eT(uspoidiehe97@. 98 (t,
J= 1.4 28:0: nple DO HO N 0 F 0-==0 20
2, 6gD| f or o ébgseasgggo%olyﬁymopl)(/jfls%fhfsec’)ar?gm do) benzoic acid

Pr opane-1 -sul forlnlansﬂhbpémﬂahﬁlbntza%ahod 3D tr82ingna prevaEing dakedr irDa andfhmalur e
of 3-am no-2, 6-difluorobenzoic_acid (0.573 g,.3.310 mml ), triethylam ne
(2.030 lmnee@fav@%ﬁﬂasmﬁ‘aﬁdweﬂzmﬁw( mpthed comipivps adwinigenng GTsathaamERE @ on

m xt ur e e r ur .
Tt o SR L AR 001 R PO AL LT AL 5l

et hyl aamgbmteol pfHarmidentiddily @qgepeshls sdlashereofia$haveateediswelebted iiop badt ataey,( 50
m.), .and then acidified with concentrated HCL to a Ié—lt‘(g%l about 1. The

ac.la. f iCBHY g RO, 1sifisr SHRILOUBRE ARG CHaRhAZYS: Hy ke gliohlastqma, xnaygobiasiomay,
the COfE‘EHn‘?fcﬂ @Elﬁy kelﬁfb%{:ﬁfﬂ?on%tlﬁﬁ% %ld@ﬁl@lddéérﬁﬂoﬁlﬁa%%yﬁelhfcbﬂcﬁl%ﬁﬁd
ue was triturated t

concentrated. The resulting resi exanes to SOaCf"ford
2, 6-di fsmmhr@lla;a(dmc(rpa,dplyg sddnboaryinppiappyrie; solohpadenbuie) parsemaz,cidena@ircdnasa,a

solid 4 74% ield MHz, DNVBO- di 6 7.90-7.84 mlH)
7. 39- 7 tdfn 1%&1 T%O 358“1‘1%%5@2@% 0SHGHOBAT) D0 LOFEY T Siem(‘
1.88-1 n?éiar(dﬁa 4§Qrcorﬁa 0b1ddder Jcarc?n(ﬁnaﬁz JiveHcarddnd ARE! vedy Pisk %Prlaldney
278.1. Exanple E 2- Chl or o- 6- f 1 uor o- 3- (propyl sulf onam do) benzoi c aci d

10%bep CAfcmqma; myeRid disgrdees kymphendi disorsks, haisy mlladwc@l w@wityndphasynx (oral),

2-chl ono fl uor ohengzenam ne 99%

ol uend fopey Rttty SRRIRT. A5 uh bUehtinth polod focliipstafec MuGHRy ey Portlomnd 5
hexane-c2ntbal ieBi@s Eylsiein,; ﬁocﬁkldﬁa&ﬂem&lmlal LafdtIRq k!tn‘bodi%%‘iﬁ of the§réeatintémibn
solution was heated to reflux for 1 h in an oil bath and cool ed. The pH

val ue droviges 8| utei eh amsgnmnds@feﬂom@ wile rendoldi @mac sletseisamer. (RuipFIet Ot

concen Rt EURRY oEiobh i e HERIEn e Rl ST RiestBl el Ahthe vrmpton

andot heftamet.i on was coI I ected at 140 Cto afford 1-(2-
chl or o- 4-fl uorophenyl)-2,5-dinethyl-1H pyrrole (1700 g, yield: 85%.
Step B: Into a 50081 eryérabRdimants 8 Fwib 9@ BeAtNE LS ITeNERHRE canesT ifnd MaaARld

Wi th an,ifeytor astu@i?ﬁfég ént O&h&’sﬁ%ﬁg th hﬁg%ﬁ%ﬁ%% ﬁﬁ%]gggalg anglgl a

1- (2-chl oro-4- quorop eny1l) -
1.00 eqhﬂrafpeu%z%y effedtiet ramfyuat of wr edmlé(ﬁﬁhﬁOoan()rmquseI fcead 1lorrvessbisoasr,

cool ed t - To the above reactio sel s added n-BuLi (800 mi,
17 0° ediHRmes PR R R B U1y GEF ARG SV BFeB0. m nut es and et hy)

capgonochl ori dat ey, embBdintent 6f ! es%mzﬁvéiﬁ%\i)rmaae@ thdQPYE 5 goﬁ‘ibélﬂld of

stlrrlng over 90 m nutes. The reactlon solution was further stirred f 60
m nut esI*"Oanula? 8- 1Canddl, pnamtérecistyer kemtemieti prasiumbr plMacdutiofl] 2 sccspiabiti snht er.

The re ol ut| n was,. ext cte h, 1500 of ethyl acetate. The

or gant St/ RemAb BT ReaATie HEEHE O R i P20 Bodt e or and | x1500
of sodi um chlori dﬁ(oﬂf&enfﬂ;bﬂﬁdan@ﬁ?ﬂle%&\éﬂtr ﬁbléﬂ&%%ﬂémﬂaé wkd &t £cordpélind of
concentrated under vacuumto afford nethyl chl oro-3

- (2, 5- dionpvlay 1-1d Rk ml&slerymyoraert fawéomotre pmiamwox phartaceusiedly7 aggpptableessltC:

fi k f
ooy 1 et il NS el 80 SRt Fos R Sis iR iof ifhel e o Pty
5.05 rﬂéh}boélm%t @ﬂﬂlle\p;resgﬁpfﬁwdzrﬂloﬁtﬂﬂ@ﬂ@és/ th2 Qs an%ﬁﬁﬁd FE FornNigHF il 1,520

g, 79.20 nol, 15.00 equiv, 99%, and triethylam ne (214019 20.98 mol, 4.00
equi v, AgBeRFoisqmer, taqmen pigplasmaequesaliiaacoeptblexalt thereofi an fhe maanfagure phen,

cool ed 4 Qid,Armt e TREE AR o AORRS ALy amhg%érg“ i 900 of

et hyl acetate. e organi c l'ayers were conbi-ne over rous
sodi umpolycystic kidney disease.

35 In another embodiment, a method of preventing or treating cancer, comprising
administering to a mammal in need of such treatment an effective amount of a compound of
Formulas I-Ic and II, or a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt

thereof, alone or in combination with one or more additional compounds having anti-cancer
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35sul fate, and concentrated under vacuum The residue was purified using a
silica gel colum eluting with PE: EA (20:1-10:1) to afford nethyl

3- anm no- 2wohbarms@sf | uor obenzoate (980 g, WO 2011/ 02592¢PTBLAIBAMbLA 046970
Syi gl d: ge& S Step D Into four 5000-nL 4-neck round-bottom

f1 asks RAeR aced a solution of nethyl 3-am no-2-chloro-6-fluorobenzoate

(980 g, 4 76 Mol ,In lnBthe @riby¥dinRAl)a methdt CITl ewimEh Q)E*Qreﬁ Qarted, comprising
Triethylam ne (1454 g, 14.25 nol, 3.00 equiv, 99% was a ded dropvvl se vvlth

sti Ir ][ i rgmagistorigg l@ﬂ/érmgnmﬁi Huness qfoﬂupbmatrwt enefieadye poaumfofs 0
solut | Cormute? 198708 16 %aSeRoflombl dtholBt pr BhahElllciny Acdhuapl %%%@1%?' o

wat er . aldme oomgedmmnhtayewnmaﬁe mﬁbﬁ&dmﬂohall cohiHdUndd havinguntic agedt ehpeptiésde and

1 )i 000 nL of water, dried over sodiumsulfate, and concentrated to afford
yl 2-chl oro- énpnﬁé}rﬁiﬁsemb%m@n%eherC@ﬁ%ﬁl%yafs@r%ate as a br own solid

nmet
g)llgggdga 2(7):)/%“ (1)ﬁ§t Fr}el;tr hﬂlﬁhgr @]ﬁl?)g(?lg% éoér]dg %p %&ﬁ (919 onam ho)sfﬁenzoate

(1500 gmbédidentpthe ciaroﬁmnmqm squabty celh cmetnbafayd]noinaxtlfem/fhﬂﬁbr(ﬁﬁlﬂﬂdrﬁaﬁpthﬂ)
and pot assi um hydr gxi de (100 , .17.68 nol, 4.50 equiv, 99% . The resulting
sol ut i SAFSHDE ISP GeeRpafT 2 F40mhol ed to roomtenperature and extracted

wi th 3x2000 nlL of I he
oH vas 20 ad] uss an &nditer SRIdkEn, IR GOUS RS Ro Wil SATLGE @Rt

sollat i emodwdatede by rBrdagdcanprisi®x 3d@histtringd taiacinbhmnaihen hacxb of Boeh dregiaming an

| nbi ned, d d | f at d trated
o) af 1 SHABCAREPE L Al Sasme St (o BB F3 i by Borts SPOisamr( SRPTET o
yiel d: pﬁZﬂﬁaceﬂtﬁah‘%@c&%%léMh th@@gii?’iixa:%és Qﬁ&rcﬂi c@&ﬁse(s%d‘lﬁsoic@rgdé%de?’bﬁt,
1.856- 1.933 (m 3.073-3.112 (m (1H, s), 7.156-7. 199 (d, J

= 17. 2 apz not jpitedy t@xAncers Thegemcer, ISJSﬁleEtbdzlfrm br@&ﬂ) OV@BS, cenix,) prOEtMthes!age

Exanpl Ch o-2-fluaro rop | f onam do enzaoi c_aci A A
Frane. GeloprifRCRbd, Saiy s P B, R G  nE b RSB e Rils®o e ged
Wi 20 4-ketutaacantRothh,u durpandpideimiold cRidma3 4atle aaplaar@ﬁtdn@nmmL@JSmf[drﬂF efli70

m.) This solution was chilled to -78C, and n-BuLi (14.7 nL, 1.07 eq. of
2. 5M s SPGB ilineh adeieeaTingEg, bRes cedile ddenana, sansrens, rAdeBOGIEGNGHa, tiosd,

m Xt ur a 2 e T t m.)
R i TR e R L
(over aar]:ﬁrna) bladder p:armmdl)a tlﬁ/et bﬁcmeﬁﬂtandrblmmytpal%@ges-[ m(ﬁae\gx/amcsﬁoma anlydleid 1
hour, hen 35%%?%[ (ﬁULI in hexanes (15.11 gvvas added

sl owl y! 1SRF ez$ lupp LPOFdeEs ﬁ?@ Peccam‘?mailﬂm@mﬁ@rﬁ)q)u DOPOEYS4 53Hh. 5
wabhg t eI I r

PTEE | RO PEARISAA Colb R, ARlfinh R, Refky fai3a SRl SERRREHSERy
and t héladigkinisrapd Wakestia.rred at - 78C for 75 minutes. Benzyl chl orofornate

(7.40 g, 12eq wasthe ed slo nd the m xture stirred
LT8C tor one hauin SRRBOCSOMUHoRat MR o/EH PSR et e el

al | oweghddalanay B}ffIQ-RagocdHlﬁﬁgir?g?_a&ng&é}ﬁ{k ﬂ%r}ﬁ{&ﬁélamﬁ ¥ e suly GeBien A

concentrated 10" HC1 (25 nlL) he m xture was allowed to continue to warmto
room t €fpeivatagraunt mcqmmumld@f\ﬂasnulhehkeaudrI&mr@dstwmhorﬁtrom@tonﬁnepredltwgant S

wegg \é\%gg%acgmcfa ¥%°°§Rt&%£ @ilﬁ gd NaHCO3 sol uti on, once wth wat er, plrl ed

over rum-su ed. The resulting residue was purified

via silica gel cohunBtheheaiRHRSMARITYhE 39%6eat hydenﬁs@t@ttﬁétim@ﬂq)rexﬁeﬁu %Iqﬂuce
benzyl 3-am no-6-chl oro-2-fl uorobenzoate (4.3 g, 5% as an oil

( DVBO- tigatinglyigngys fisggses cqmprising admimigterug fo, 2 mayrmgldi, nezd of sugh tlieatment ) |
.87 ( rl;—:ffe:<‘Jt1ve§:mlgmt Hrg corﬁpg{}nd(&rFoﬁnul%m-Ic ancf1 ﬁ, (gr d ster'E:Qnsomer, tautomer prodrug or
pharmaceutically acceptable salt thereof, alone or in combination with one or more additional
35  compounds. In another embodiment of the present invention, a method of preventing or treating
polycystic kidney disease, comprising administering to a mammal in need of such treatment an
effective amount of a compound of Formulas I-Ic and II, or a stereoisomer, tautomer prodrug or

pharmaceutically acceptable salt thereof, alone or in combination with one or more additional
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Step B: Benzyl 3-am no-6-chl oro-2-fluorobenzoate (4.3 g, 15.37 mml) was

di ssolved in dry dichloronethane (270 nL). Triethylamne (5.36 nL, 2.5 eq.)
was addedwoand/be7m xture was chilled to OC. Propane- 1prcsuistanpheochl ori de
(3.3 nL, 32.3 mol, 2.1 eq.) was 20 then added via syringe, and a

preci piPIPRUP I ted. Once the addition was conpl ete, the mixture was

al I oned to war m t OndtRGBn{BIREER LY iR prafdt IRenSdPpbla8s RLEE bRth cWRPoERNSHTEd
as determned by TLC (3:1 hexane:ethyl acetate). The mxture was then

di | ut ed*oninutas dile hhd o pea keneiEAB0, trltpmenas pledmacdutically agapteble skICthar@®Xinl 00
m.), sajurate H solution, drjed over sadiumsulfate and concentrated.
The' r odhi eRIGEeRE! Gre RELmRR foEdhe ey 37 Rtk el Mot el Brsedrieb b By
(40% etthydst, a6RirAt B4rdRX 83tatk O tddfiQdp&RIoRARZAY! trictClRPhAg: larynx, glioblastoma,

f1 uoro-3-(N-(propyl sul fonyl ) propyl sul f onani do) benzoat & (5. g g, 72% as an
oi 110t hareusnbiasomas ostpetagh, e skinp dsraieagaethega, 1endMPIdEDOIS, cangomey Jarge cell

]7_ (2)3- Ztc,%ﬁcjlgé)r%a, Z&&%ﬁ Sélrélgzc’e]ézwéglﬁgvg,s -lun3g %gexgo@arc‘l?n%é, 3b(§}1?é: 30'0?0211, (a{Hengrlﬁg,’

6- chl orpanéredd, Wdéucdrd{dyntap Rywids dolfiout ¢at@pibsuhdifferalised c3Qiddeidz papitlafyS. 4
g, 10.98 nmmol) was dissolved in THF (100 nlL) and 1M aqueous KCH (100 ni).
Thi s mREARENSSTHRINY xBElapena.] saresng. sbladder t qaerineing.olesy cascieeian and bibam

t enper 3 i | -acdi fi fir2 W S
L andrerEss ST A E A g T AE hEER, SR puntal, BNGALLARY
driléd ewmérphanakorabullipatangaddneahcplivryad, athatldn@std, icdlohradtumasarge irdtestiaé.ed
wi th hexanes/ether to give 6-chloro-2-fluoro- 3-%‘%ropyl sul f onam dog) henzoi c
aci d 353°q9my bepin gadcental gegps gysteny Rpgekupnsed lewgemign olnyafyrther gmpedimentq 1y

7.49 (the d & dom = 18 i ,
1 G- 1. 35 ot Aokl of Fortiybeiile g e orifooy b o fuckienisdd s Ches 7880
5ExanplbteR@ ipRikiSr iN-thStrezamienioe 2, phtiditfundergopizananterphayamne- 1 - sul f onami de

T | uti f 2,6-difl - 3- | sul f i do). [ id (4.078 g,
1a.6 oty 1 TreinsrboRtend ab B HrieRt Iy PRTTEO SO @ e B3 CBYAHTE 9 and
10 2di plrRAMLREQIPRAAIE A% HErebiBorisr, Butorhér, HRITP b phérrﬂﬁcélﬁﬁ‘:ﬁﬂb%cbe ] rIeléliaﬁ was

stirred at roomtenperature for 3 hours and then warned to 0
hour s. thereed in(the manyfagse eftimddicamenttfvethpitieatorest ef ¢ancerd at 80 C for 15
hours. The reactign mxture. was di.luted with 300 niL .of ,Et0Ac, and th
organi o ayer wad TuSSPHRAAL of Ineritimbip SrGBAGEEVEE) B IGh SGABOBPIHE. ofre

sol ventFowaglak ¢Towad ILRA Qr stéresivsack, PARSHSY, Prodid of PRarhRsélieally RetepfabRdsalti @
silica gel colum 15 chronmat ography eluting with 30/ 70 Et 0Ac/ hexane to

obt ai n thereed. # the suubctureef @ medisawenifouths. treatmegvre palyoy sietkidmoyEiscas )n g
9. 90 - : . 6,51 (tgd ) = 87 Hz, 5.5 Hz, 1H), 5.28
(s ,% 2 (ro%?“@&?b-g 9‘%8%“’6% E@Péﬂ‘i‘?laz% 1S-P°i¥°€i‘(“§ %dn%@,seaf‘?'o 1.0.90 (m 3[?) .

LG M5: miz 251. 1 Addfler ibwdifphte ofl 6k PheSentiZiMNition provides the compounds of
N ( 3- Arkgéno- 4-chl or 0- 2-f 1 ugr gphenyl ) pr opane- 1- sul f onam de The

conpoun@ s fbgiand M forguse pathsrap¥edur e descri bed in Exanpl e G using 6-

hl -2-fl - . ' b i C ' - di - 25
chlor o 2 1 o o Sc(pRamubsulheRaTy ) oGEal cAELLIE LR 24 Sufhiye
DVS0- d®ym6la8.194 And, I11fdy ,us@.ift2hé dreathidnt of. b Bypdrprolifrative. 88edss., IAl4 )furtBer09 -

éxzﬁpl( tgiqb%é%%énp]ipgMe&‘réﬁéerétisv)é’diszea e is %éngc%r fats’fur?t’lll_gr 'dehgéc{\{a%d rrrﬁlyz be2 gl?iivjfdlgalﬁl;ll '
selected from those above).
Another embodiment of the present invention provides the compounds of
Formulas I-Ic and II for use in the treatment of kidney disease. In a further embodiment, the
kidney disease is polycystic kidney disease.

COMBINATION THERAPY

35 The compounds of this invention, stereoisomers, tautomers and pharmaceutically
acceptable salts thereof may be employed alone or in combination with other therapeutic agents

for treatment. The compounds of the present invention can be used in combination with one or
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30N- ( 3- Am no- 2-chl or o- 4-f | uor ophenybpr opane- 1- sul f onam de The conpound was
made using the procedure described in Exanple G using 2- WO
2011/ 0259%6RaT/028R2010/ 046970 PCT/US2010/046970

5ch o ben a5 di e f2 |
(pr ooy HadtErdiBioRa Sl S0l SAE I RYRFEBEART P SERER iho bbb B frc™
DVSO- dGiperd. Q"hz&ecﬁcﬁld cbhipourdd 8Bthé - ﬁ@m(d&utildaﬂ corﬁbﬁ@adnt fdrmdkatién ér d&singbrepintdh,

1H), 5.45 (s, 2H), 3.07 - 2.99 (m 2H), 1.88 -1.69 (m 2H), 1.03- 0.95 (m
3H) . L arederably lzaszcgmpienllw actlwggg(sa%h@ cgmpourng-qfghis invention such that they do not

- Am no aﬁvéséik faﬁ‘é&regpll;' Sﬁ%} ) §chlﬂ gﬁtg &%gg%r%seg 1&S<:|0H1é)11§at18£{h1? amBime 'tﬁég ardds

made using the procedure descri

di f | uorefifedti{eefon yhes phrposeaititethddd e The bcmpbldidsah@aﬂoﬁ&nﬁusﬂérédi tiegecheBin 4 Qanitary
(pr.apyl sul f onam do) benzqi c acid as, starting material, 1H NVR (400 MHz,
DIVE}>§> d a%n@eg?ca? §ompesigor; opsepargiply ndevhegriministereyl senagately thisipay peeury,

%::DD , 1 sg%ul% gousin_ or gecﬁlehgalliisnﬁﬂgz 01? H@ Sll_l%} %gq&ﬁ?%lzal%n%m%tr n( ay‘é))?a%%% 2
202- mltmmelﬁefrﬂowancmms(et hyl sul f onam do) benzoi ¢ aci d The corrpound was rrade
MR X T

s, 1H) ,caﬁee?gregﬁdle%ﬁbf m%clﬁgus(rﬁ of ﬁctl(ﬁ‘l %H&notﬂ&h%euzlc%%eﬁtg ci'mclt;d% &m@pou?ad@u&é%l

1H),
6- GAl orip “@rgdt@bﬁ@ra@y ( emhybmhﬁ@twénhdogwtbempm @A awbler Qﬁ@ultable chemotherapeutlc

present 1nvent10n The present invention contemplates, but is not limited to, administration of
numerous anticancer agents, such as: agents that induce apoptosis; polynucleotides (e.g.,
ribozymes); polypeptides (e.g., enzymes); drugs; biological mimetics; alkaloids; alkylating
20  agents; antitumor antibiotics; antimetabolites; hormones; platinum compounds; monoclonal
antibodies conjugated with anticancer drugs, toxins, and/or radionuclides; biological response
modifiers (e.g., interferons [e.g., [FN-a, etc.] and interleukins [e.g., IL-2, etc.], etc.); adoptive
immunotherapy agents; hematopoietic growth factors; agents that induce tumor cell
differentiation (e.g., all-trans-retinoic acid, etc.); gene therapy reagents; antisense therapy

25  reagents and nucleotides; tumor vaccines; inhibitors of angiogenesis, and the like.
Examples of chemotherapeutic agents include Erlotinib (TARCEVA®,
Genentech/OSI  Pharm.), Bortezomib (VELCADE®, Millennium Pharm.), Fulvestrant
(FASLODEX®, AstraZeneca), Sunitinib (SUTENT®, Pfizer), Letrozole (FEMARA®,
Novartis), Imatinib mesylate (GLEEVEC®, Novartis), PTK787/ZK 222584 (Novartis),
30  Oxaliplatin (Eloxatin®, Sanofi), 5-FU (5-fluorouracil), Leucovorin, Rapamycin (Sirolimus,
RAPAMUNE®, Wyeth), Lapatinib (TYKERB®, GSK572016, Glaxo Smith Kline), Lonafarnib
(SCH 66336), Sorafenib (NEXAVAR®, Bayer), Irinotecan (CAMPTOSAR®, Pfizer) and
Gefitinib (IRESSA®, AstraZeneca), AG1478, AG1571 (SU 5271; Sugen), alkylating agents
such as thiotepa and CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan,
35 improsulfan and piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and
uredopa; ethylenimines and methylamelamines including altretamine, triethylenemelamine,
triethylenephosphoramide, triethylenethiophosphoramide and trimethylomelamine; acetogenins

(especially bullatacin and bullatacinone); a camptothecin (including the synthetic analog
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et hanesul fonyl chloride instead of propane-1 -sulfonyl chloride. 1H NWR
(400 MHz, DVMSO) 6 9.60 (s, 1H), 7.54 (dd, J= 9.0, 5.7 Hz, 1H), 7.35 (t, J=
8.8 Hz, MWp,208/0d940q, J= 7.3 Hz, 2 1.28 (t, J= 7.3 HeCTAINR0100G@ODH pr ot on

H,
- Zﬁé\r/\:ﬁ‘léfpc’ligc }1 qusi‘%ﬁ*eﬁ@ﬁ%s% '&3‘2 6?&2 Hﬁ%ﬁl&“&g its adozelesin, carzglesin. apd, Bizslesifas
made usiAgetid 8nddé d@?e&yﬁt@p r (pReRulally RXATOIS oA y%@@ry%t(gshy&hfé)uabﬁstﬁnn

- (et hyl sul f onam benzol caci di nst eadof 2, 6-di'f| uoro- 3-

(pr opyld$19¢?fr@lﬁalm (ﬂmyblémgouthe sonthetis artadogsi gWrat & jaatl. CBH-NMR);( 4B0therbin;

%gécr? 153at1n s?rclg)'g t)gn,S siq?ng%tigﬁm, mgége?ng m%é?r]dg 7s glz ( asg %hlor?inguﬂi e,
2H) 1.cBridpazide; 7 Shibophdspbatiide, 3H)estrhiahddpie, M Zfo%?a?m&e[ Mt dechidfitxmmpée N
Cl 0,"p H2ZN N- (3. -Am_ no_-4-chl oro-2-fl uorophenyl t hanesul f onani de

Théd 0compsshivactheisingerrade, by dr Chlﬁ@dqe rioelebilan Imé@ i nhengsiesing! rednimystge.6-
hi L i f 25
Cbr opyi TPt trach AR ArdsHRRG WK DAl esﬁﬁé - B PRRE e

DVB0- dé&hudin®, 48ndsine] khd erﬁﬁluéﬁiﬁh ahﬁb&xtﬁs HZlch Jas7thelzenedityhe tdbotick, (e 8. 3

Hz, 1H),..5.44 (s, 2H), 3.07 1.24 (t, J=_7.3 Hz, 3H).
Lc/ VB c%acimeg@ynz e[smq?lly B&ﬁhﬁ?@cm gargmﬂllspn%gqulcgg@lcm omegall (Angew Chem.

2011/ 03B AsPERPLELE 7 SRS IBPE R i TRt SRRHIOIE Moo mhomies, sychas, o
acil@ ( 3l@repatet 2n@sparmhicinyas Wedleﬂtrﬁdcammhstatﬁn cirgiophdre mnd eclét®d cBromopréieid9

mol ) and,.heat ed at. refl ux ours. The reactiaqn m xture was
concentPSHEf ANGLIOHE Chromgp %rﬁﬁeoa PIRYSNGe rASTAYMYCIB aﬁﬁyamwaa PESCHI® was

treat eghlayntyRiA, SQJab'ﬁﬁd?ﬁ‘yc‘?ﬁ S@thi@?naz' Qemimdndycth, 48rPnbpRlid, dicBRRAoSidid
water (20 rl) and acetone O nmL) After stirring at roomtenperature for 1

hour , tdhetlnommmediaan@uhmyi aiztcnleblms 6-diazo-5-oxo-L-norleucine, ADRIAMYCIN®

(doxorubicin), morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin

20  and deoxydoxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins such as

mitomycin C, mycophenolic acid, nogalamycin, olivomycins, peplomycin, porfiromycin,

puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex,

zinostatin, zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic acid

analogs such as denopterin, methotrexate, pteropterin, trimetrexate; purihe analogs such as

25  {fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine,

azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine,

floxuridine; androgens such as calusterone, dromostanolone propionate, epitiostanol,

mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic

acid replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic

30 acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine;

diaziquone; elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate;

hydroxyurea; lentinan; lonidainine; maytansinoids such as maytansine and ansamitocins;

mitoguazone; mitoxantrone; mopidanmol; nitracrine; pentostatin; phenamet; pirarubicin;

losoxantrone; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK® polysaccharide

35 complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran; spirogermanium;

tenuazonic acid; triaziquone; 2,2'2"-trichlorotriethylamine; trichothecenes (especially T-2

toxin, verracurin A, roridin A and anguidine); urethan; vindesine; dacarbazine; mannomustine;

mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside ("Ara-C"); cyclophosphamide;
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10 extracted into ethyl acetate (2 x 25 nmL), dried with magnesi um sul fate
and concentrated. The residue was dissolved in dioxane (40 nL) and water (5
nm.) and FWQtzeﬂ/(Izmmefl ux for 3 hours. After cooling to PowruS2ewpesvat ure,
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6-fl u0ﬂeylﬁteﬂﬁl)h@m@mﬂlﬂﬂbplyﬂhsdﬂb[myﬁﬁilbﬁiex oat eqasmn 0i GSRE4069914 gmd
Baé 1HNNR d6%6—92g H, 7.48 (dd, J=9.1, 6.

> 7 teyes 1mu3;: 1bRasiliBf/M‘§ Pathvgy inhyl Ipq;rS(qﬁd (ggg_yharglageglt]eglly q_cgpgtablgt ep
D A1l &mﬂd rged with nmethyl 6-fl uoro-2-
met hoxggé p@%py eblﬁ%oﬁégr%?fhgféenzoa e (4.91 g, 16.1 mol) dissolved in N, N
di met hyl for mam de\l{dl Gnaitided2ikD threrdéfinidod ofachemothethpowtiy agent! caed tberapteltlbat h.
tS ﬁgl \ljlm 68 esbsH P,Si% 6763&&9 i@aml)zggo Ibevamzurnag(%gquéjl"IfN%J rGe%grl’ltu:ISncetu)ﬁL}a
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reaction mxture was stirred for 1 h at roomtenperature. The reaction
m xture was cool ed over an ice/brine bath, and p-nmethoxybenzyl chloride
(2.646 g,woeopd2sm0l ) was added. The reaction was al | owedTius2ev@0m697@ r oom

seme. sabva 8% BB el Bl «PERA BN e BRetooThtma BIE Ry (o,

stirri r@erﬁhteblfi}’@iﬂgeﬂmﬁé@t Ub&t@ﬂﬁfaﬁl quMNITER 6®Ie RS, | TpEnte@d, diraftanshesh and
the renaining oil washed wth heptanes to renove the mineral oil. The

r esi dudHERGERERI®yiGangnigely), fasitempippb éB@txat,e(?ordma)ewdothéranh’efgiyekug ePRjuBdtat e,

filter and, thyl acetate. The crude product
was puf%cé I ed I%ay%qgﬁgésrh%c %%P@r%% % (%’g g colum), using a gradient of O-
WO 2011/ 025947 PCTHlit36d 0468dtlonal  antibodies with  therapeutic  potential  as
5100%t hyl acet at e; hept anest ogi venet hyl 6-fl uor 0- 2- met hoxy- 3-

metiRoxyWERSNEIPEWIS, REEALS dn iontnatioanyiht the aRafaiphiiory of 7&!@6 gnvgl%%l ingldegVR

(=g e hgfeind, %ol Afpab, Sellyal: Spikifymdo. 3yl ehvarghinag® °F
?H%) A ?rﬁa%a(nsme,é Hantu@uinab ( merﬁi-'rﬁuzf 3§g&r1rfam’an, ;(jaego{attémak}ll ﬁe@l(()i hdms’l(uzumgwj .
roun ottom flask was charged w

met hyl Cl%d W‘E’Eﬁ?bo éa@hﬁk} B’X)FCSF%‘N?Q(I’A FEUIRERY e SRAYZPEBY | @UF%%#QW%@H@OM e

(4. 42 §p04 et ahyaaf Y ‘?%3\31(‘ W{%@ of

sodi umqﬂ?/té%lé?de |%nt%ﬁéﬂ Y)Eggahﬂmh, tlIIi&7{ 8 nﬁ%ol% sgladzl91 gm%g%g e%u%mﬂ(j%r e
wad Sst ilmteingb, 60malufmmab48 nepokzunddtt er motizung, thaofﬁHiumb r arataligdmabder

reduced. %SUF‘E A e basi ¢ aqueous sol ution.was dil ut h vvafer to, a 15

a

vol ure Bf° OF BaRy ¢ PHRPEAUBAe RFEHAERIR I AR Pt ( 208 HEY e
aqueoupabYieimiBs B&dftNifuBHabi t PeGORGRBL I leRt N, Oclh”éxgﬁhﬁnﬁfl' Okaﬁazﬁﬁa}ibt 0 a
pH of and extracted three tinmes with of ethyl acetate (100 niL

conbi né@lmbﬂg&lﬁbcrelslavémmabagﬁélzdmabdresmzum@lg mewdlizmaby fuplieum4b, Imlgr)@dmanbt
concentg o] af

6-f | uor dﬁ% {)’hox “%“’PRP ( A2SHBEHBRY b SHAFPYRr SRS LN N a R AE BN YT R as
a 90l i dodidz2hadh) t@ahﬁﬂﬂ@o tradtu MR 4RBt¥ab %@kﬂﬁﬂn Qucusitdzudtb, aﬁ’la(/l%umilb")
7.19 (dd, J=8.9, 6.3, 1H), 7.12 (d, J=8.6, 2H), 6.93 (t, J=8.8, 1H), 6.83
(d, J=girtpxazyyab, andswsiligumgly) | 3.80 (s, 3H), 3.70 (s, 3H), 3.27 - 3.19 (m
2H), 1.78 (dd, J=15.3, 7.5, 2H), 14 lgﬁ’ =7.4, 3H). Exanple Q 0 ON
Phenyl 2, 6-difl uoro-3-(propyl sul fonam ij enyl car bamat e

252, 6- Di f1 uor o- 3- 16 pordpy lts LIlﬂlilﬁtﬁﬁdSTl tﬁ@)llﬁemmnp tA€ i fAllGWing, EX4mPR®| gre Wasluded.

di ssol d in 1,4-di oxan and triethylam.ne (2.2 n, 16 mml)and
di phenﬁwﬁ%%#ﬁ by rztsmh ﬂm thefe Eﬁ%mp}es\/@r Botakifgi the rventian and gFe Akt ur e

was st

St ut1 CLER Pk 8RN BRRPO bRl Pl nfihGh, MBohd BB alc SHRIMATnA, 2
m 26 ur eéhatetbe S:hemrcaﬂ ractidiB0dScfibed Salicher seadityl atliysed m)@hqﬂrd @ nuadrr of other
tenperature. 30 ca was adde and the ure cqncentr at ed. )
Pur | i &8{11138}15143? %fs fhea iy eRli, 30%?3 e (ra?%%.\se @Fmr}n@n the<eampennds of 3bis,
ethyl agRhabe atddlaRidases) withil tﬁ@%dﬂ%ed}ythlszmgerﬁfoﬁl ‘{ercéx%lll_llplemgxe( ?(%heﬁ/iﬁz of

(propyl sul f onam do) phenyl car bamat e g, 55%yi el d)
DVBO- daipn@xemphfi¢ds compipunds. B8oidng 101 lhq ived@on nyay3be (sepcel#lly heBOrmed byl

(m 4H)mod§ﬁg'a%ioﬁs?’ a}%)’arénq]to %ﬁgs’e s:l'cil?e% in tﬂi'e %1:"’[, g:rg?, bzyl_gpprgprlga?elgftp’rot%cti:ng7inlt1érfe§1jl_1|)g'

30  groups, by utilizing other suitable reagents known in the art other than those described, and/or

by making routine modifications of reaction conditions. Alternatively, other reactions disclosed

herein or known in the art will be recognized as having applicability for preparing other
compounds of the invention.

In the Examples described below, unless otherwise indicated all temperatures are

35  set forth in degrees Celsius. Reagents were purchased from commercial suppliers such as

Sigma-Aldrich, Alfa Aesar, or TCI, and were used without further purification unless otherwise

indicated.
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WO 2011/ 025947PCT/ US2010/ 046970 5Exanple R NH2 3 - Met hoxy-1H pyrazolo [3

, 4-dl pyrimdin-4-am ne Step A: To a m xture of

t et racyarnwetzhylless7( 300 g, 2.34 nol) and urea (47.7 g, @CTAScwbp4@rort was
added net hanol (1.,L). The reactiqn, m xture was heated at 35 C for 20 nin,
10 Sool ed to roormEARSEOT iriaorh eI et ou exreriTi iyl auRabve Areoretife
M Xt ur @iteen @@ atRA @twitl/ 8 dih@tubd (IflbsSothdrividesstel) inasRRow Joveas Bndther
(400 m.) and dried in vacuo to give 2- (dinmethoxynethylene)nmalononitrile
(200 greastion fhskswgrd tywicadyifettednvith rublkss WQ@dfoditK@mtrqﬁummOft RE swlsiates tang

Step B: T m xture 2- (di met hoxynet hyl ene | gnonitrile (200 g, 1.45
o} 1t SEHEE, Class o A RN e o hy i ate (78 oL, 163
mol ). The reacti @vluhit Yh@nwisersity' radification 4waousne f bht ar eBiotagesRedeni t h
H2Q (400 nyéﬁand dried in vacuo to afford 5- . .
anilRo- $Meprisstuger IR yAx Gomretion): hademptsticeezel salymy, orreg siisa SepPghearirideeow

lid: N 4 : , B3 H). 3.76
(o' g1 fVeictp DO e Gt elddfne BB CARbii b Bicdthy sl sty Breped S eef, [P
(140 g.cafidgesO1'HDIMR apettfaonerantairde acs Batler (MO 400 MIBdomBlukema¥ IHe@bed

at 145 C for 1 hour, cooled to rt and diluted with 1120 (1.2 L). The
m xt ur Hﬁ§r9?@5?%%%ﬁ§0é@#%Né@RﬁﬁﬁuﬁnﬁEﬁrs and filtered. The solid was

washed with net haﬁ%wggﬁf%;v?@%ﬁ&h@ ak T ,l{ggzghg?g,%, D,0, DMSO-dg,

3- met hoxy- 1Hpyr azol of 3, m di n- 4- am ne , ) as a brown solid:
1H1IMVR a¢et0fe-84Hor OV 63018i0h2 . (Bdpotted , inlppih), @iy tétsymethyihilang . @HO( ppm) JorH)

©e03 it o b5 s s RO SR BEG: £75 bl 230 pom:
5- Ami ”‘ag-%céibﬁ@&)’oﬂﬁrﬁycgé@i\lei.gg%%hg%ithé tdt&rehde Qafllard- WheATPRAR nAMEbIRRies

formam di ne acetate (3. %, 29 °6 Mol ) were mxed I n a m crowave vial and
heat ed atg/rsporiedh dzt fplinwirphabbndviatione afeussed:, s @ingldye di([dowpleths (amet). ru@matgt)i |

gas evolutio eased. The. m xture cqoal ed and di |,V i n. hot eqQus
ror hangh- el S (e ibudth i CRuliBR0GER. il I Toitend SPhnds) &8
hoto TheowtuFi etg\ﬁsc&_%ﬂh%doﬂsfbxﬁd] wheg gh@hhark eepoited ¢h Bes (19RY- 1H WO

2011/ 025947PCT/ US2010/ 046970 5pyrazoIoF3,4-d]pyr|nldln-4-an1ne (255 ng, 22%
yield) upon filtration. The filtratlexampledoncentrated, and the resulting

solids were suspended in waterpt t ay {tional crop of product (214
ng, 18%yield). |HNVR (400 Mﬁz}?—% ag Pl ") 8. 07 (s, 1),

7.39 (s, 1H), 6. 4Gtiygy of Hhmad rédn{binand B-RAL frotedtinay be 3Sselsed i virrd bf assakl) .
10Exan%|fef\he-rincorporation of radio labeled phosphate to recombinant MAP kinase (MEK), a known
physiologic substrate of B-Raf, according to US 2004/0127496 and WO 03/022840.
Catalytically active human recombinant B-Raf protein is obtained by purification from sf9 insect

25  cells infected with a human B-Raf recombinant baculovirus expression vector.

The activity/inhibition of V600E full-length B-Raf was estimated by measuring
the incorporation of radio labeled phosphate from [y--P]JATP into FSBA-modified wild-type
MEK. The 30-pL assay mixtures contained 25mM Na Pipes, pH 7.2, 100mM KCl, 10mM
MgCly, 5mM B-glycerophosphate, 100uM Na Vanadate, 4uM ATP, 500 nCi [y-PJATP, 1uM
30 FSBA-MEK and 20nM V600E full-length B-Raf. Incubations were carried out at 22°C in a
Costar 3365 plate (Corning). Prior to the assay, the B-Raf and FSBA-MEK were preincubated
together in assay buffer at 1.5x (20 puL of 30nM and 1.5uM, respectively) for 15 minutes, and
the assay was initiated by the addition of 10 pL of 10uM ATP. Following the 60-minute
incubation, the assay mixtures were quenched by the addition of 100 pL of 25% TCA, the plate

35  was mixed on a rotary shaker for 1 minute, and the product was captured on a Perkin-Elmer

GF/B filter plate using a Tomtec Mach III Harvester. After sealing the bottom of the plate, 35
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NH2 N'-- NN I, NN 3-(Pyrrolidin-1-vl)-1H pyrazol o[ 3, 4-dl pyri m di n-4-am ne
Comercially avail abl e
5- am no- 3w0pyrwwoabddi n-1 -y1) - 1H pyrazol e-4-carbonitril e aou/usesnmmiods ne

t ; t ed des bed Ex
St el Bh Bio SR, ARSI BladER hlrpaie) ?lﬂvﬁ%twnfogmaﬂewgrmdaﬁm 5
Mz, DM&DR 8 thé plete W8s {oﬁvse:ilkﬂ an@c&ﬁted&nngcﬁo@burﬁNXT @Pa?:ﬁar(ipr )
3.38-3.31 (m 4H), 2.000 1. N NN, N11 2

- Mor phol i no- 1H pyThmm@omn@s Oﬁémmmiw iﬂﬁcamd -14- ?aBrrwm@ tested in the above assay and

Commer ¢ hollno ra o bo Ie and
For mam Snb BN ah By eF B g SriaRERs i o LR v

yi el d Jesrad pltat b biRYrand db@{d3o 4a ﬂVI(Isﬁbﬂle@stﬁaﬁiﬂl)@QM 1H NVR (400 IVHZ
DVSO-d6) 6 12.58 (s, 1H), 8.14 - 8.08 (m 1H), 6.80 (hr s, 2H), 3. 80- 3. 66
(m 4H), 3.25 - 3.06 (m 4H). 25 Exarrple 1 NO I HNNN -==NH
Propane-|-sulfonic acid { 2,4-difl thyI 3 -(9H purin-6-yl)-ureido]
-phenyl} -am de 2,6-Difluoro-3- (propﬂ%ul‘of onani do) benzoi ¢ acid (248 ng,
0.89 mmol) was 51 WO 201TN2RPBRRAV? BE3&horddah/Asshy di ssol ved in THF (10

m.), and triethylamne (0,248 nl, 2.04 mmol) and di_phenyl phosphoni c_ azi de
(0.22 nL, 1.02 m%BP tigard bagel deRK R phogrhorylatiomvas éetérmeagf By the fodlowing Wom

N et by eE e pﬁ"lgféaﬁ’ﬁg‘gﬁsg’ﬁ%h%gg‘?’% S RBITE LR P PEUb As Fggmpla 1
m xt ur €l fmd lstur ané duattifiag te flurre@eimqpBERK aipdalt drefixalozlle dnd nomedining to total

tenperﬁ%ﬂgei lluted with water, and filtered. The solids were washed with
wat er S |d the title conpound (10.1 ng, 3% yield). 1H NVR (400 MHz,

?Vg:? ?gé 5J i 2124 1\(/I§ter1z11§|lmd M&Ho%ls g/{aﬁt%e-@ml céi@wer@ ogéur(eﬁ frcﬂﬂ}A)T’CCBalﬂggr()gm( é:;)
J= 16. 8n I@MI lmsupgleg@nted v@ﬁl ](()(% fezal_’b)owr@ seﬁm( tCelIB:wéfe platgNin)96-well MBtesm z
426.1 [a'tvﬂ' 1)00 R—EISTWCSH nd arﬂowed]tg géacﬁor 162 20 hours at 37°C, 5% CO;. The media was
removed, and DMSO-diluted compounds were added in RPMI-1640 at a final concentration of
1% DMSO. The cells were incubated with the compounds for 1 hour at 37°C, 5% CO,. The
cells were washed with PBS and fixed in 3.7% formaldehyde in PBS for 15 minutes. This was
followed by washing in PBS/0.05% Tween20 and permeabilizing in -20°C 100% MeOH for 15
minutes. Cells were washed in PBS/0.05% Tween20 then blocked in Odyssey blocking buffer
(LI-COR Biosciences) for 1 hour. Antibodies to phosphorylated ERK (1:400, Cell Signaling
#9106, monoclonal) and total ERK (1:400, Santa Cruz Biotechnology #sc-94, polyclonal) were

added to the cells and incubated 16-20 hours at 4°C . After washing with PBS/0.05% Tween20,

the cells were incubated with fluorescently-labeled secondary antibodies (1:1000 goat anti-rabbit
IgG-IRDye800, Rockland and 1:500 goat anti-mouse IgG-Alexa Fluor 680, Molecular Probes)
for an additional hour. Cells were then washed and analyzed for fluorescence at both
wavelengths using the Odyssey Infrared Imaging System (LI-COR Biosciences).
Phosphorylated ERK signal was normalized to total ERK signal.

15 The compounds of Examples 1-5, 7-13, 16, 17 and 19-22 were tested in the above assay
and found to have an ICs; of less than 1 uM. The compounds of Examples 1-5, 9-13, 16, 17, 19
and 22 were tested in the above assay and found to have an ICsg of less than 500 nM. By way of
example, the following compounds had the following ICso, when measured in the above assay
(uM): Example 3 (0.0135), Example 5 (0.0479), Example 19 (0.1765) and Example 21 (0.5221).

20
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Propane-|-sulfonic acid {2-chloro-4-fiuoro-3 -13 -(3-nethoxy-1H pyrazolo {3
,4-dl pyrimdin- 4-yl)-ureido]-phenyll-am de

2- Chl or o-wof2buares43- ( pr opyl sul f onam do) benzoi ¢ aci d ( 182C3/Usg010046020 nmol )
20 was dissolved in THF (5 L), andEt£i§EQ¥lanine (0.229 m., 1.61 nmol) and
di phenyl phosphoni ¢ azide (0.178 ni, 08 nmol ) were added. The reaction

m xture was stirred at roomtenperit for 3 hours and then added
drop-wi se to a solution of 3-nethox pﬁ(gzolo[3,4- d] pyri m di n-4-am ne
(34 mg, 0.2 mml) in THF (2 nL)/Q N/?he reaction m xture was stirred

at 100 C for 3h, then cooled to rqgom peudeattye, diluted with water, and
filtered. The 25 solids were washed wth water to yield the title conpound
(17.3 ng, 18%yield). 111 NWR (400 MHz, O-d6) 5 13.10 (s, 111), 11.29

(s, 111), 9.65 (s, 111), 8.56 (s, 111), 8.48 (s, 111), 7.39 (ddd, J= 36.4,
13.7, 7.2, 211) 4.0% (s, 311 1;3'20 - 2.97 (m 211), 1.84- 1.65 (m 211),

1. Oé - 0.89 ( m 2,0rdl :O-  Lx - RIS FUiQny Ipropy ul-foa RO YACH Z oatg) Exan-pl es 3-7
listed in Tabl et SoExal
Bcarple 1 of 2 aniin i loparSkn AT Rk PE ik BURRROLARR OIS G ABR (7.0 ¢,

2011/ OB3FAmRGT) bkl MdDH 4687 5 Vi ThEXRsip e pdacedtin ucdold evater Higyeniannt z

11-1 Nl\e{dei%og%Sr(l)nellwc_ﬁérg%%l%@Miomgon of trimethylsilyl ("TMS") diazomethane in hexanes
(209 mL, 419 mmol) was attached to the flask. The TMS diazomethane solution was added
10 slowly to the reaction flask over the course of 2 hours. A large excess of reagent was required in
order for the reaction to reach completion as determined by the ceased evolution of N, upon
further addition of reagent. The volatiles were removed in vacuo to afford methyl 2,6-difluoro-

3-nitrobenzoate as a solid (18.2 g). The material was taken directly onto Step B. A
Step B: 10% (wt.) Pd on activated carbon (4.46 g, 4.19 mmol) was added to a 1
15 L flask charged with methyl 2,6-difluoro-3-nitrobenzoate (18.2 g, 83.8 mmol) under a nitrogen
atmosphere. EtOH (350 mL, 0.25 M) was added, and then H;, was passed through the reaction
mixture for 15 minutes. The reaction mixture was stirred under two H; balloons overnight. The
following day the reaction mixture was re-flushed with fresh H, balloons and stirred an
additional 4 hours. Upon consumption of the starting material and intermediate hydroxylamine
20  as determined by TLC, N, gas was flushed through the reaction mixture. The mixture was then
filtered through glass microfibre filter ("GF/F") paper twice. The volatiles were removed to
afford methyl 3-amino-2,6-difluorobenzoate as an oil (15.66 g). The material was taken directly

onto the next step. |
Step C: Propane-1-sulfonyl chloride (23.46 mL, 209.3 mmol) was slowly added
25  to a solution of methyl 3-amino-2,6-difluorobenzoate (15.66 g, 83.7 mmol) and triethylamine
(35.00 mL, 251.1 mmol) in CH,Cl, (175 mL, 0.5 M) maintained in a cool water bath. The
reaction mixture was stirred for 1 hour at room temperature. Water (300 mL) was added, and
the organic layer was separated, washed with water (2 x 300 mL), brine (200 mL), then dried
(NazS0y), filtered and concentrated to an oil. The crude product was purified by column
30  chromatography, eluting with 15% ethyl acetate (“EtOAc”)/hexane. The isolated fractions were
triturated with hexanes to afford methyl 2,6-difluoro-3-(N-(propylsulfonyl)propyl-
sulfonamido)benzoate as a solid (24.4 g, 73% yield for 3 steps). 'H NMR (400 MHz, CDCls) &
7.52-7.45 (m, 1H), 7.08-7.02 (m, 1H), 3.97 (s, 3H), 3.68-3.59 (m, 2H), 3.53-3.45 (m, 2H), 2.02-
39



\' N NN F 40)o o r,is/ H Ethanesulfonic acid 12, 4-difl uoro-343-(3-
nmet hoxy- 1Hpyrazol o[ 3, 4- cl]pyri mdin-4-yl)- ureidcd-phenyl} -am de 428.0
13 09 (s,woOHp11/0239408 (s, 1H), 8.55 (s, 1H), 8.28 (s, 1H)>CT/7US39110(0M,70 J=

T Y N A L R AT MR S T

Et hanesulfonlc acid {4- chloro-2-fluoro-3-[3-(3- nethoxy-1H pazol o[ 3, 4-
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Example C

F
QL0
HO S\/\
H

O F

2.6-Difluoro-3-(propvylsulfonamido)benzoic acid

A 1IN aqueous NaOH solution (150 mL, 150 mmol) was added to a solution of
methyl 2,6-difluoro-3-(N-(propylsulfonyl)propylsulfonamido)benzoate (20.0 g, 50.1 mmol) in
4:1 THF/MeOH (250 mL, 0.2M). The reaction mixture was stirred at room temperature
overnight. The majority of the organic solvents were then removed in vacuo (water bath
temperature 35°C). 1IN HCI (150 mL) was slowly added to the mixture, and the resulting solid
was filtered and rinsed with water (4 x 50 mL). The material was then washed with Et;O (4 x 15
mL) to give 2,6-difluoro-3-(propylsulfonamido)benzoic acid as a solid (10.7 g, 77% yield). !
NMR (400 MHz, DMSO- ds) 8 9.74 (s, 1H), 7.57-7.50 (m, 1H), 7.23-7.17 (m, 1H), 3.11-3.06
(m, 2H), 1.79-1.69 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H). m/z (APCl-neg) M-1 = 278.0.

Example D

F

HO O\\s”O

N \—\
O FO0=8=0

2.6-Difluoro-3-(N-(propylsulfonyl)propylsulfonamido)benzoic acid

Propane-1-sulfonyl chloride (1.225 mL, 10.92 mmol) was added to a mixture of
3-amino-2,6-difluorobenzoic acid (0.573 g, 3.310 mmol), triethylamine (2.030 mL, 14.56 mmol)
and CH,CL, (17 mL, 0.2M) cooled to 0°C. The reaction mixture was allowed to warm to room
temperature and stirred for 1 hour. The mixture was then partitioned between saturated
NaHCOs3 (100 mL) and ethyl acetate (75 mL). The aqueous layer was washed with ethyl acetate
(50 mL) and then acidified with concentrated HCI to a pH of about 1. The acidified aqueous
layer was extracted with ethyl acetate (2 X 50 mL), and the combined ethyl acetate extracts were
dried (Na;SOy), filtered and concentrated. The resulting residue was triturated with hexanes to
afford 2,6-difluoro-3-(N-(propylsulfonyl)propyl-sulfonamido)- benzoic acid as a solid (0.948 g,

74% yield). "H NMR (400 MHz, DMSO-dg) 6 7.90-7.84 (m, 1H), 7.39-7.34 (m, 1H), 3.73-3.58
40



yr d] pyri mdin-4-yl1l)- ureido]-phenyl}-amde 444.0 13.10(s, 1H), 11.28(s,
1H), 9.86 (s, 1H), 8.55 (s, 111), 8.51 (s, 1H), 7.40 (d, J= 6.7, 211), 4.13
-3.97 (mwekdye28411 (dt, J= 14.5, 7.2, 2H), 1.24 (dt, PeTAB2010/05699) 3H).

L 45 W 150 S o S A8 B

d] pyri mdin-4-y1l)- ureido]-phenyl} -am de 444.0 13.07 (s, 111), 11.32 (s,
111), 9.60 (s, 1H), 8.56 (s, 1H), 8.52 (s, 1H), 7.45 (dd, J= 9.1, 5.3, 1H,
7.40 - 7.31 (m 1H), 4.00 (s, 3H), Example 02 (m 314), 1.42- 1.14 (m
311). LG M5 [Ml] miz 444.0 6 HN - NN

O\\S/,O

N’\_\
o o H

2-Chloro-6-fluoro-3-(propvlsulfonamido)benzoic acid

HO

10 Step A: Into a 20-L 4-neck round flask was placed a solution of 2-chloro-4-
fluorobenzenamine (1300 g, 8.82 mol, 1.00 equiv, 99%) in toluene (10 L), 4-
methylbenzenesulfonic acid (3.1 g, 17.84 mmol, 99%), and hexane-2,5-dione (1222.5 g, 10.62
mol, 1.20 equiv, 99%). The resulting solution was heated to reflux for 1 h in an oil bath and
cooled. The pH value of the solution was adjusted to 8 with sodium carbonate (1 mol/L). The

15  resulting mixture was washed with 1x5000 mL of water and concentrated under vacuum. The
crude product was purified by distillation and the fraction was collected at 140 °C to afford 1-(2-
chloro-4-fluorophenyl)-2,5-dimethyl-1H-pyrrole (1700 g, yield: 85%).

Step B: Into a 5000-mL 4-necked round-bottom flask purged and maintained with
an inert atmosphere of nitrogen was placed a solution of 1-(2-chloro-4-fluorophenyl)- 2,5-

20  dimethyl-1H-pyrrole (390 g, 1.65 mol, 1.00 equiv, 95%) in tetrahydrofuran (2000 mL). The
reaction vessel was cooled to -78 °C. To the above reaction vessel was added n-BuLi (800 mL,
1.10 equiv, 2.5%) dropwise with stirring over 80 minutes and methyl carbonochloridate (215.5 g,
2.27 mol, 1.20 equiv, 99%) dropwise with stirring over 90 minutes. The reaction solution was
further stirred for 60 minutes at -78 °C and quenched by the addition of 1000 mL of

25  NH4Cl/water. The resulting solution was extracted with 1500 mL of ethyl acetate. The organic
layers were combined, washed with 1x1500 mL of water and 1x1500 mL of sodium chloride(aq),
dried over anhydrous magnesium sulfate, and concentrated under vacuum to afford methyl 2-
chloro-3-(2,5-dimethyl-1H-pyrrol-1-yl)-6-fluorobenzoate (crude, 566.7 g).

Step C: Into five 5000-mL 4-neck round-bottom flasks was placed a solution of

30 methyl 2-chloro-3-(2,5-dimethyl-1H-pyrrol-1-yl)-6-fluorobenzoate (1500 g, 5.05 mol, 1.00
equiv, 95%) in ethanol/H,O (7500/2500 mL), NH,OH-HCI (5520 g, 79.20 mol, 15.00 equiv,
99%), and triethylamine (2140 g, 20.98 mol, 4.00 equiv, 99%). The resulting solution was
refluxed for 18 h in an oil bath, cooled to room temperature, concentrated, and extracted with
3x3000 mL of ethyl acetate. The organic layers were combined, dried over anhydrous sodium

35  sulfate, and concentrated under vacuum. The residue was purified using a silica gel column

eluting with PE:EA (20:1-10:1) to afford methyl 3-amino-2-chloro-6-fluorobenzoate (980 g,
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/1 Fel ooN\S HPropane-I-sulfonic acid {2,4-difluoro-343-[3
nmet hyl - 3- (7H pyrrol o[ 2, 3-d] pyri m di n4-y1)-ureido]-phenyl} - am de 425.2
(CDClSinsNeadDNB@MdG used): 8 10.49-10.53 (bs, 1H), 8.4P2CfalS2di6h46970 73-7.75

. 3%539/7 58 (m 1H), 7.01- 7.07 (m 1H), 6.48-6.60 (m 2H),
52 5é§§ 3.21- 3.25 (m 3H), 3.06-3.11 (m 2H), 1.84-1.95 (m

2H), 1.03- 1.08 (Sﬂ: Bi-Intd fbi¥ 3000-N 4-neck ro@hd-Botbm $ladkshvds placed a solution of
Propane-| -sul fonic aC|d 2, 4-di fluoro-3-[3-(3- iodo-1H pyrazol o[ 3, 4-

cl ] pyr iR§EYIn - 2 Q-2ﬁh1@r<déjﬂu,9ﬁéwyzqaiean{ 5384776 mol, 1.00 equiv, 99%) in
dichloromethane (8000 mL). Triethylamine (1454 g, 14.25 mol, 3.00 equiv, 99%) was added

dropwise with stirring at 0 °C over 80 minutes followed by the addition of propane-1-sulfonyl
10 chloride (1725 g, 11.94 mol, 2.50 equiv, 99%). The resulting solution was stirred at room
temperature for 2 h, diluted with 1000 mL of water. The organic layer was washed with 1x1000
mL of hydrogen chloride and 1x1000 mL of water, dried over sodium sulfate, and concentrated
to afford methyl 2-chloro-6-fluoro-3-(propylsulfonamido)benzoate as a brown solid (1500 g,
97%).
15 Step E: Into a 10000-mL 4-necked round-bottom flask was placed a solution of
methyl 2-chloro-6-fluoro-3-(propylsulfonamido)benzoate (1500 g, 4.61 mol, 1.00 equiv, 95%)
in tetrahydrofuran/H,O (3000/3000 mL) and potassium hydroxide (1000 g, 17.68 mol, 4.50
equiv, 99%). The resulting solution was refluxed for 2 hours, cooled to room temperature and
extracted with 3x2000 mL of ethyl acetate. The aqueous layers were combined and the pH was
20  adjusted to 2 with hydrogen chloride (2 mol/L). The resulting solution was extracted with
2x3000 mL of dichloromethane. The organic layers were combined, dried over anhydrous
sodium sulfate and concentrated to afford 2-chloro-6-fluoro-3-(propylsulfonamido)benzoic acid
(517.5 g, yield: 37%). "HNMR (400 MHz, CDCls): & 1.058-1.096 (m, J = 15.2 Hz, 3H), 1.856-
1.933 (m, 2H), 3.073-3.112 (m, 2H); 6.811 (1H, s), 7.156-7.199 (d, J = 17.2 Hz, 1H), 7.827-
25  7.863(d,J=14.4 Hz, 1H); (ES, m/z): [M+H]" 296.

Example F

Cl
QP
HO N,S\/\
H

O F

6-Chloro-2-fluoro-3-(propylsulfonamido) benzoic acid

Step A: A flame dried flask equipped with a stir bar and rubber septum was

30  charged with 4-chloro-2-fluoroaniline (5.00 g, 34.35 mmol) and anhydrous THF (170 mL). This
solution was chilled to -78°C, and n-BuLi (14.7 mL, 1.07 eq. of 2.5M solution in hexanes) was

then added over a 15 minute period. This mixture was stirred at -78°C for 20 minutes, and then

a THF solution (25 mL) of 1,2-bis(chlorodimethylsilyl)ethane (7.76 g, 1.05 eq.) was added
slowly (over a 10 minute period) to the reaction mixture. This was stirred for 1 hour, and then

35 2.5M n-Buli in hexanes (15.11 mL, 1.1 eq.) was added slowly. After allowing the mixture to
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(CD30D i nstead DVSO-d6 used): 8 8.63 (s, 1H), 7.50 (td, J = 8.9, 5.5 Hz,
1H, 7.18 - 7.04 (m 111), 3.15 - 3.00 (m 211), 1.94 - 1.79 (m 211),
1.04 (g, we 6117257 3H) Exanple 8 Pr opane-| - sul f oni ®Caaisdo10/046970
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and 3 -ethoxy- 1Hquy & 0IBenk3 3 AnddBIchidrélD Hubrabtnbaté 349 §1015.37 ?mmglazasv\ere
suspended i n di net hyl sulfomdeé m.) The m xture was stirred at 60 C for

14 hourdissolmgd uzdrmdtzhh@r@nmh@ec@a @@L)t ol iasytaminer(é34tmk-e2-ared. )| wasdasidedrand
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was allowed to warm to room temperature, and the starting material was consumed as
determined by TLC (3:1 hexane:ethyl acetate). The mixture was then diluted with
dichloromethane (200 mL), washed with 2M aqueous HCI (2 X 100 mL), saturated NaHCO;
solution, dried over sodium sulfate and concentrated. The resulting residue was purified via
25  silica gel column chromatography (40% ethyl acetate/hexane) to produce benzyl 6-chloro-2-
fluoro-3-(N-(propylsulfonyl)propylsulfonamido)benzoate (5.5 g, 72%) as an oil that slowly
solidified upon standing. 'H NMR (CDCls, 400 MHz) & 7.28-7.45 (m, 7H), 5.42 (s, 2H), 3.58-
3.66 (m, 2H), 3.43-3.52 (m, 2H), 1.08 (t, /= 8 Hz, 6H).
Step C: Benzyl 6-chloro-2-fluoro-3-(N-(propylsulfonyl)propylsulfonamido)
30  benzoate (5.4 g, 10.98 mmol) was dissolved in THF (100 mL) and 1M aqueous KOH (100 mL).
This mixture was refluxed for 16 hours and then allowed to cool to room temperature. The
mixture was then acidified to a pH of 2 with 2M aqueous HCI and extracted with EtOAc (2 x).
The extracts were washed with water, dried over sodium sulfate and concentrated to a solid that
was triturated with hexanes/ether to give 6-chloro-2-fluoro-3-(propylsulfonamido)benzoic acid
35 (2.2 g, 68%) as a solid. "H NMR (DMSO- dg, 400 MHz) § 9.93 (s, 1H), 7.49 (t, J = 8 Hz, 1H),
7.38 (dd, J=8 Hz, 2 Hz, 1H), 3.11-3.16 (m, 2H), 1.68-1.78 (m, 2H), 0.97 (t, J= 8 Hz, 3H).
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as a white powder (115 ng, 29%vyield). 114 NVR (400 MHz, DVSO-d6) 6 13.06
(s, 1H), 11.15 25 7.4, 311). LC/Ms: mz 456.1 [ M+1]. Exanpl es
10- 27 |i sweadoimm23abl e 2 were prepared appl yi ng the proceduris2desedrbed in
Exanpl e 9 and using appropriate stakti n%l%tseri als. Table 2 Exanple no.
Structure Name MS nmiz 1H NMVR 8 (400 NP Od6) 10 0. 0 NS

e "-- HN\H N {25 Proprge-t-sulfonic acid 4-difluoro-3-[3-(3-

met hoxy- 1Hpyrazol o[ 3, 4- cl]pyrimd -yQ)P ureidoj - phenyl }-ani de 442.1
13.09(s, 1H), 11.10 (s, 1H), 9.|_gr11 hi}S\B/Sz (d, J=22.0, 2H), 7.35 (dd,
J=14.1, 8.3, 1H), 7.17 (t, J="§71, IHH 4.05 (s, 3H, 3.05 (s, 2H, 1.86-
1.65 (m 2H), 0.97 (t, J =74 3H)

N-(3-Amino-2.4-difluorophenyl)propane-1-sulfonamide

To a solution of 2,6-difluoro-3-(propylsulfonamido)benzoic acid (4.078 g, 14.6-
mmol) in THF (60 mL) was added triethylamine (4.68 mL, 33.59 mmol) and
10 diphenylphosphonic azide (3.73 mL, 16.79 mmol). The reaction mixture was stirred at room
temperature for 3 hours and then warmed to 80 °C for 2 hours. Water (10 mL) was added, and
the mixture stirred at 80 °C for 15 hours. The reaction mixture was diluted with 300 mL of
EtOAc, and the organic layer was washed with saturated aq. NaHCO; solution and brine. The
solvent was removed under reduced pressure, and the residual purified via silica gel column
15 chromatography eluting with 30/70 EtOAc/hexane to obtain 2.03 g (55%) of the title compound.
'H NMR (400 MHz, DMSO- ds) 8 9.32 (s, 1H), 6.90 — 6.80 (m, 1H), 6.51 (td, J = 8.7 Hz, 5.5
Hz, 1H), 5.28 (s, 2H), 3.05-2.96 (m, 2H), 1.82 — 1.64 (m, 2H), 1.01 — 0.90 (m, 3H). LC/MS:

m/z 251.1 [M+1].

20 Example H
Cl
l: I 0 0
\\S//
HzN N’ ~ TN\
F H

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

The compound was made using the procedure described in Example G using 6-
chloro-2-fluoro-3-(propylsulfonamido)benzoic acid instead of 2,6-difluoro-3-
25  (propylsulfonamido)benzoic acid as starting material. 'H NMR (500 MHz, DMSO- dg) 6 9.54 (s,
1H), 7.02 (d, 1H), 6.58 (t, 1H), 5.50 (s, 2H), 3.09 — 2.95 (t, 2H), 1.81 — 1.64 (sx, 2H), 0.96 (t,

3H). LC/MS: m/z 267.1 [M+1]. |

Example I

F
0 0
\\S//
HoN H/ ~N

Cl

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

The compound was made using the procedure described in Example G using 2-
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WO 2011/ 025947PCT/ US2010/ 046970 Exanple no. Structure Name M5 mz 'H NVR 5
(400 MHz, DMSO-d6) 11 NNF ./0 O O N...-S?f\ HN \HHH NF Propane-|-sulfonic
acid {2, woizblwmsw73- [ 3- (1H pyrazol 0[3 4- d] pyri m di n- 2€y4)S2010/046970

9 114) . 11..03.. 1
o of (SMRISRAL BT PRors gy Ond b oic y) asity ighieag, 2 Thr o™ g S
7 20 (t(pmi)ylsalf&;arﬂaﬂb»)be&ol@amd s &&ni&@mazﬁual 1 3R K460 MH@ TAO- ) §9. 2(0'[(5 J=

7.4, 35,12 N\E
), 728699(m 1H), 6.63 (td, J= 8.7 Hz, 5.5 Hz, 1H), 5.45 (s, 2H), 3.07 — 2.99 (m, 2H), 1.88
~1.69 (m, 2H), 1.03— 0.95 (m, 3H). LC/MS: m/z 267.1 [M+1].

10 Example J

~
A
H,N NN

N-(3-Amino-2.4-difluorophenyl)ethanesulfonamide

The compound was made using the procedure described in Example G using 2,6-
difluoro-3-(ethylsulfonamido)benzoic acid instead of 2,6-difluoro-3-

15 (propylsulfonamido)benzoic acid as starting material. 'H NMR (400 MHz, DMSO-dg) 6 9.37 (d,
J=9.6 Hz, 1H), 6.86 (ddd, J = 10.7 Hz, 9.1 Hz, 1.9 Hz, 1H), 6.52 (td, J= 8.7 Hz, 5.5 Hz, 1H),

5.28 (s, 2H), 3.03 (q, J = 7.3 Hz, 2H), 1.25 (td, J = 7.3 Hz, 2.5 Hz, 3H). LC/MS: m/z 237.1
[M+1].

Example K

20 2-Chloro-6-fluoro-3-(ethylsulfonamido)benzoic acid

The compound was made using the procedures described in Example E using
ethanesulfonyl chloride instead of propane-1-sulfonyl chloride. '"H NMR (500 MHz, DMSO) &
14.16 (br s, 1H), 9.89 (s, 1H), 7.49 (t, /= 8.6 Hz, 1H), 7.38 (dd, J= 8.8, 1.0 Hz, 1H), 3.16 (q, J
=7.3 Hz, 3H), 1.25 (t, J= 7.3 Hz, 3H).
25

Example L

6-Chloro-2-fluoro-3-(ethylsulfonamido)benzoic acid
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40 O O HNNN /NSi, H - Propane-|-sulfonic acid {2,4-difluoro-343-(7H
pyrrol o[ 2, 3-d] pyrimdin- 4-yl)-ureido}-phenyll- amde 411.0 12.11 (s, 1H),
11.63 (s, W(I)H))11/0]z®9449 (s, 1H), 8.44 (s, 1H), 7.40 - 7.36PCmUsS2Hp/0460782 ( dd,
J= 14.6, 8. 7.12 = J=.1 07 -2.94
(m %214) g Thelsy fh‘%ﬁ?s H@d@%l{l@heymce? %S d%ﬁsflbi%lq\m%lsﬁwg/ HNI 21
\-=-NH dﬁna&a@mgm&r &ﬂ'd)ﬁdé’lhﬁe&%ﬂbr{)}?aré ldélflfdﬂS’r Qilkide3 'l VR (400 MHz, DMSO) §
purin- 6%/ )-ureido]- phenyl}-amde :

0 (s, 1H), 7.54 (dd, J = 9.0, 5.7 Hz, 1H), 735(t J=8.8 Hz, 1H), 3.14 (q, /= 7.3 Hz, 2H),

1.28 (t, J= 7.3 Hz, 3H), -COOH proton not visible.

10
Example M
F
N
H,N NS~
£ H

N-(3-Amino-2.4-difluorophenyl)ethanesulfonamide

The compound was made using the procedure described in Example G using 2,6-
difluoro-3-(ethylsulfonamido)benzoic acid instead of 2,6-difluoro-3-

15 (propylsulfonamido)benzoic acid as starting material. 'H NMR (400 MHz, DMSO- ds) & 9.37
(d, J=9.6 Hz, 1H), 6.86 (ddd, J = 10.7 Hz, 9.1 Hz, 1.9 Hz, 1H), 6.52 (td, J = 8.7 Hz, 5.5 Hz,

1H), 5.28 (s, 2H), 3.03 (q, /= 7.3 Hz, 2H), 1.25 (td, J=7.3 Hz, 2.5 Hz, 3H). LC/MS: m/z 237.1

[M+1].
20 Example N
Cl
00
\\S//
HZN: ; NI
£ H
N-(3-Amino-4-chloro-2-fluorophenyl)ethanesulfonamide

The compound was made using the procedure described in Example G using 6-
chloro-3-(ethylsulfonamido)-2-fluorobenzoic acid instead of 2,6-difluoro-3-

25 (propylsulfonamido)benzoic acid as starting material. "H NMR (500 MHz, DMSO- ds) & 9.48
(s, 1H), 7.02 (dd, J = 8.8 Hz, 1.7 Hz, 1H), 6.59 (t, J = 8.3 Hz, 1H), 5.44 (s, 2H), 3.07 (q, /= 7.3
Hz, 2H), 1.24 (t, J= 7.3 Hz, 3H). LC/MS: m/z 253.2 [M+1].

Example O

30 Cl
N-(3-Amino-2-chloro-4-fluorophenyl)ethanesulfonamide
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13.98 (s, 1H), 11.15 (s, 1H), 11.01 (s, 1H), 9.65 (s, 114), 8.57 (s, 1H)),
8.52 (s, 1H), 7.35 (dd, J= 14.6, 8.8, 1H), 7.18 (t, J= 9.5 ,11-), 3.15 -
3.01 (m WB)0112887- 1.65 (m 2H), 0.97 (t, J= 7.4, 3H) PCA/USNA0O4®70 |

(2, 34 11 uor o 37 PAHR T e ulFPRR g e a0t 1 (337, 7.0 mmob was
ur ei do]tratdmylth -tRishgleckl8fdel (1130 ¥9L.(8.29 :HEBHOQ ldad1Reats atlidfiux 1tbr Q3 l{o%:rs:. IHe
9.68 (s, 1H, 8.54 (s, 1H, 7.37 (dd, J= 14.6, 8.8, 1H, 7.20 (t, J= 9.5,
1H), 3.1e&tonInighurg wias gefcentratgd and then azeqtraphed withggluene (2x 207mlb). ThefresidieNN
el 0 Qul¥ feated With % HoRliGhoF rsg&?%ﬂea_zicfes(g!lfézw&c() r%%{o(il) S8t s fr:ro(_26_n{1]§)_ dng (3
acetone (20 mL). After stirring at room temperature for 1 hour, the intermediate acyl azide was
10 extracted into ethyl acetate (2 x 25 mL), dried with magnesium sulfate and concentrated. The
residue was dissolved in dioxane (40 mL) and water (5 mL) and heated to reflux for 3 hours.
After cooling to room temperature, the product was extracted into dichloromethane (2 x 25 mL),
dried with magnesium sulfate and concentrated. The residue was purified by flash silica gel
chromatography (2-30% isopropanol in dichloromethane) to afford N-(3-amino-2-chloro-4-
15 fluorophenyl)ethanesulfonamide. (2.0 g, 66%). "H NMR (400 MHz, DMSO-ds) 6 9.15 (s,.1H),
7.02 (dd, J = 10.7 Hz, 8.8 Hz, 1H), 6.64 (dd, J= 8.8 Hz, 5.1 Hz, 1H), 5.45 (s, 2H), 3.06 (q, J =

7.3 Hz, 2H), 0.96 (t, J= 7.3 Hz, 3H). LC/MS: m/z 253.0 [M+1].

Example P

20 6-Fluoro-2-methoxy-3-(N-(4-methoxybenzy])propylsulfonamido)benzoic acid

Step A: A 250 mL round bottom flask was charged with methyl 2,6-difluoro-3-
nitrobenzoate (10.03 g, 46.18 mmol) and methanol (60 mL, 1000 mmol) and was then cooled
over a brine / ice bath at -4°C for 20 minutes. A 5 M solution of sodium methoxide in methanol
(11.98 mL, 59.88 mmol) was added to this solution drop wise over 20 minutes while

25  maintaining the reaction temperature at -4°C over the course of the addition. The reaction
mixture was allowed to stir overnight, gradually rising to room temperature. The methanol was
removed under reduced pressure and the residual oil quenched with a saturated aqueous solution
of potassium bicarbonate (250 mL). The organic layer was saved and the aqueous layer
extracted twice with ethyl acetate (250 mL). The combined organic layers were washed once

30  with brine, dried over magnesium sulfate, filtered, and concentrated. The crude product was
purified via flash chromatography (330 g ISCO column) using a gradient of 0 — 50% ethyl
acetate: heptane to yield methyl 6-fluoro-2-methoxy-3-nitrobenzoate as an oil (3.37 g. 32%). 'H
NMR (400 MHz, DMSO-dg) 6 = 8.23 (dd, J=9.3, 5.9, 1H), 7.39 (t, J=8.9, 1H), 3.94 (s, 3H), 3.89
(s, 3H).
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hydr oxy- propoxy) - 1H pyrazol o[ 3, 4- d] pyri m di n-4-y1]- ureidol-phenyl)-am de
413.0 12.30 (s, 114), 9.61 (s, 1H, 9.24 (s, 1H, 8.11 (s, 114), 7.30 (td,
J= 8.8, 5w6,20MiHR5947. 13 (t, J= 9.2, 1H), 4.34 (t, J = 6. pCTARO10446d%0 (t, J=
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17
hours under an atmosphere of hydrogen at ambient temperature and pressure. The mixture was

10 then filtered through Celite® to remove the solid catalyst and washed with methanol (500 mL).
The filtrate was concentrated to give methyl 3-amino-6-fluoro-2-methoxybenzoate as an oil
(2.95 g, 100%). "H NMR (400 MHz, DMSO-ds) 6 = 6.74-6.84 (m, 2H), 4.98 (s, 2H), 3.85 (s,
3H), 3.68 (s, 3H). _

Step C: A 250 mL round bottom flask was charged with a solution of methyl 3-

15 amino-6-fluoro-2-methoxybenzoate (3.656 g, 18.36 mmol) in methylene chloride (100 mL). To
this reaction mixture was added a solution of 4-dimethylaminopyridine (113 mg, 0.925 mmol),
pyridine (7.45 mL, 92.1 mmol) and propane-1-sulfonyl chloride (8.25 mL, 73.6 mmol) in
methylene chloride (10 mL) over a course of five minutes. The reaction mixture was stirred at
room temperature for 14 hours. After removing the organic solvent under reduced pressure,

20 100 mL saturated aqueous sodium bicarbonate was added followed by stirring for 10 minutes.
The aqueous mixture was extracted with 200 mL ethyl acetate (2x). The combined organic
layers were washed with brine, dried over magnesium sulfate, filtered and concentrated. The
crude product was purified using flash chromatography, eluting with 0-30% ethyl
acetate/heptanes to give methyl 6-fluoro-2-methoxy-3-(propylsulfonamido)benzoate as an oil

25 (4.914 g, 85%). 'H NMR (400 MHz, DMSO-dg) § = 9.27 (s, 1H), 7.48 (dd, J=9.1, 6.1, 1H), 7.09
(t, J=9.0, 1H), 3.89 (s, 3H), 3.85 — 3.74 (m, 3H), 3.29 (s, 15H).

Step D: A 100 mL round bottom flask was charged with methyl 6-fluoro-2-
methoxy-3-(propylsulfonamido)benzoate (4.91 g 161 mmol) dissolved in N,N-
dimethylformamide (16 mL, 210 mmol) and was cooled over an ice/ brine bath. Sodium hydride

30 (0.676 g, 16.9 mmol) was added in four portions. After the vigorous bubbling subsided, the
reaction mixture was stirred for 1 h at room temperature. The reaction mixture was cooled over
an ice/brine bath, and p-methoxybenzyl chloride (2.646 g, 16.90 mmol) was added. The
reaction was allowed to warm to room temperature over the next three hours and then as
quenched by adding a semi-saturated aqueous ammonium chloride solution (200 mL) at 0 °C.

35  After stirring at room temperature overnight, the aqueous layer was discarded and the remaining
oil washed with heptanes to remove the mineral oil. The residual oil was dissolved in ethyl
acetate, dried over magnesium sulfate, filtered and concentrated to remove the ethyl acetate.

The crude product was purified by flash chromatography (120 g column), using a gradient of 0-
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NNF /411)o0 0 ,s..,....".. N H Propane-|-sulfonic acid , .
[ 2, 4-difluoro-3-(3- tnleno[23d]pyr|md|n- 4-yl -ureido)-phenyl]- am de
428.0 11.w88(2811/025)47 10.81 (s, 1H), 9.74 (s 1H) 8. 73 (eCTABA)10/08:908 (d, J=

o 3 5.
6 1’5 1@0/ f: 8%@9(“&%3@1% 7‘4‘3@?“8; E‘iﬁ(t 1'V§6 et@%‘ (rr(n’7 ﬂﬂwz Fegé’%?gmﬂ
13 1, h&ho%nﬁ;&)p%lsfu]féﬁar&d@é bsmiatd & @mﬁiee.l 71sy) svmbc lade/éllzf(ﬁg% rl\:I)Hz
3- 2.3 - -
Chenut {OMSRME S b2 (b 15883 iy Tl s i Y ist & (thpo(lal) ou ol Eay,
?m562(%8 D), b4 Zs%ng)da 9§gd §= ‘%’6 ﬁ»{kf 7319'1%23}?)1%@((% 3H) ?_‘gs %1%02180?5;4
314) wmmmzﬁgawﬁmsmlo/ 046970 Exanpl e no.

10 Step E: A 250 mL round bottom flask was charged with methyl 6-fluoro-2-
methoxy-3-(N-(4-methoxybenzyl)propylsulfonamido)benzoate (4.42 g, 10.4 mmol) dissolved in
tetrahydrofuran (70 mL, 900 mmol). IM of sodium hydroxide in water (67.8 mL, 67.8 mmol)
was added, and the mixture was stirred at 60 °C for 48 hours. After cooling, the THF was
removed under reduced pressure. The basic aqueous solution was diluted with water to a

15 volume of 100 mL and then extracted once with ethyl acetate (200 mL). The aqueous layer was
acidified with concentrated hydrochloric acid (5 mL) to a pH of 2 and extracted three times with
of ethyl acetate (100 mL). The combined organic layers were dried over magnesium sulfate,
filtered and concentrated to afford 6-fluoro-2-methoxy-3-(N-(4-methoxybenzyl)propyl-
sulfonamido)benzoic acid as a solid (4.2529 g, 99%). 'H NMR (400 MHz, DMSO-ds) 8 = 13.86

20 (s, 1H), 7.19 (dd, J=8.9, 6.3, 1H), 7.12 (d, J=8.6, 2H), 6.93 (t, J=8.8, 1H), 6.83 (d, J=8.7, 2H),
4.65 (s, 2H), 3.80 (s, 3H), 3.70 (s, 3H), 3.27 — 3.19 (m, 2H), 1.78 (dd, J=15.3, 7.5, 2H), 1.01 (t,
J=7.4,3H).

Example Q
F
A8 8
)J\ \S//
9) N N’ ~N
H £ H

Phenyl 2.6-difluoro-3-(propylsulfonamido)phenylcarbamate

25 2,6-Difluoro-3-(propylsulfonamido)benzoic acid (4 g, 14 mmol) was dissolved in
1,4-dioxane (100 mL), and triethylamine (2.2 mL, 16 mmol) and diphenylphosphonic azide (3.4
mL, 16 mmol) were added. The reaction mixture was stirred at room temperature for 3 hours
and then added drop-wise to a solution of phenol (15 g, 160 mmol) in 1,4-dioxane (100 mL) at
100 °C. The mixture was stirred at 100 °C for 3 hours and then cooled to room temperature.

30  Silica was added, and the mixture was concentrated. Purification via flash chromatography
(gradient elution, solvent: 0-30% ethyl acetate in heptanes) yielded phenyl 2,6-difluoro-3-
(propylsulfonamido)phenylcarbamate (2.9 g, 55% yield). '"H NMR (400 MHz, DMSO-dg) & 9.85
(s, 1H), 9.68 (s, 1H), 7.49 — 7.30 (m, 3H), 7.30 — 7.11 (m, 4H), 3.11 — 3.03 (m, 2H), 1.83 - 1.61
(m, 2H), 0.96 (t, ] = 7.4, 3H).
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Structure Name M5 miz 1H NWR .5 (400 MHz, DWVBO-d6) 19 NNF

N--S..". ...... -N..., H Propane- I-sulfonlc acid {3-[3-(6, 7-di hydro- 5H
cyclopentwpztpﬁ]/dzmwno[z 3-d] pyri mdin-4-yl)- ureido]-2pdrdistéwone7o phenyl }
-amgde 468.0 10.58 (s, 1H), 9.88 (s 1%? 96 (s, 1H), 8.67 (s, 1H), 8.15
(s, AH), 7.72 - 7.54 (m 2H), 7.46 - m 2H), 7.19 (t, J= 8.8, 2H),
3.25- 3.13 (m 2H), 3.13 -2.93 (m 4hH, 1,92 - 1.60 (m 4H), 1.09 - 0.84
(m 3H) 20 NNF ,s N H Propane-1-sulfgnic acid {3-[3-(5, 6-di net hyl -

t hi eno[ 2, 3-d] pyrl m di n- N~

3-Methoxy-1H-pyrazolo[3.4-d]pyrimidin-4-amine

Step A: To a mixture of tetracyanoethylene (300 g, 2.34 mol) and urea (47.7 g,
0.79 mol) at rt was added methanol (1 L). The reaction mixture was heated at 35 °C for 20 min,
10 cooled to room temperature, and diluted with diethyl ether (4 L). The mixture was cooled at -78
°C for 3 hours, filtered, washed with cold ether (400 mL) and dried in vacuo to give 2-
(dimethoxymethylene)malononitrile (200 g, 62%) as a white solid, which was used directly in
the next step.
Step B: To a mixture of 2-(dimethoxymethylene)malononitrile (200 g, 1.45 mol)
15 in H,O (2.7 L) at rt was added hydrazine monohydrate (78 mL, 1.63 mol). The reaction mixture
was stirred for 14 hours, filtered, washed with HO (400 mL) and dried in Vécuo to afford 5-
amino-3-methoxy-1H-pyrazole-4-carbonitrile (140 g, 70%) as a light yellow solid: 'H NMR
(400 MHz, DMSO-d¢) 8 11.04 (bs, 1 H), 6.35 (bs, 2 H), 3.76 (s, 3 H).
Step C: A mixture of 5-amino-3-methoxy-1H-pyrazole-4-carbonitrile (140 g,
20 1.01 mol) and formamidine acetate (140 g, 1.34 mol) was heated at 145 °C for 1 hour, cooled to
rt and diluted with H,O (1.2 L). The mixture was vigorously stirred for 2 hours and filtered. The
solid was washed with methanol (400 mL) and dried in vacuo to afford 3-methoxy-1H-
pyrazolo(3,4-d]|pyrimidin-4-amine (105 g, 64%) as a brown solid: "H NMR (400 MHz, DMSO-
d¢) 8 12.31 (bs, 1 H), 8.07 (s, 1 H), 7.48 (bs, 1 H), 6.63 (bs, 1H), 3.94 (s, 3 H).
25
Example S

NH, OJ

N~ A\

N H

3-Ethoxy-1H-pyrazolo[3.4-d]pyrimidin-4-amine

5-Amino-3-ethoxy-1H-pyrazole-4-carbonitrile (1.0 g, 6.57 mmol) and

30  formamidine acetate (3.08 g, 29.6 mmol) were mixed in a microwave vial and heated over a
heatgun. The mixture fused, and heating was continued until gas evolution ceased. The mixture

was cooled and dissolved in hot aqueous methanol. Decolorizing charcoal was added, and the

mixture was filtered hot. The solution was cooled in an ice bath to yield 3-ethoxy-1H-
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di fl uoro-phenyl }-am de 456.1 7.17 (t, J= 9.4, 111), 3.15
-4-yl)-ureido]-2,4-2.97 (m 2H), 2.53 (s, 6H), 10.52 (s, 1H), 9.67 (s, 1H),
8 94 (s wel)zpn&lzssm(s 1H) 7 34 (dd J= 14 6, 8.8, 1H) PCT/U‘S501()M6970]- 14. 8,

d] pyri r’@oﬂbéhtl‘&tédl)md %Heeﬂeglﬂhng'si)lhdé%&’e sﬂ%eﬂﬂé& 1rﬁ%f1? télgﬁtaﬁl Q-lpagd?m&ﬁﬂ cildip ®f
9.85 (s, 1H), 9.16 (s, 1H),

8. 7. 6. rrodwiy214amg 01806 yickhy) | e (z((m MBh) DMS(MG)s o %(sg r}rH) 28-()7 (sOlHY 7(39 -
74 318265 /1960939 (0,52 7.0 21, 1739' @, 7= Mo Ay opane- | -sul foni ¢ acid

10 Example T
NH; (Nj
N N
s
N" K

3-(Pyrrolidin-1-yD)-1H-pyrazolo[3.4-d]pyrimidin-4-amine

Commercially available S5-amino-3-(pyrrolidin-1-yl)-1H-pyrazole-4-carbonitrile

and formamidine acetate were reacted as described in Example O, step C, to yield 3-(pyrrolidin-

15 1-y)-1H-pyrazolo[3,4-d]pyrimidin-4-amine. "H NMR (400 MHz, DMSO-dg) 6 12.28 (s, 1H),
8.06 — 8.02 (m, 1H), 6.78 (br s, 2H), 3.38-3.31 (m, 4H), 2.00 — 1.79 (m, 4H).

Example U

20 3-Morpholino-1H-pyrazolo[3.4-d]pvrimidin-4-amine

Commercially available 5-amino-3-morpholino-1H-pyrazole-4-carbonitrile and
formamidine acetate were reacted as described in Example O, step C, to yield 3-morpholino-1H-
pyrazolo[3,4-d]pyrimidin-4-amine. "H NMR (400 MHz, DMSO-dg) 6 12.58 (s, 1H), 8.14 — 8.08
(m, 1H), 6.80 (br s, 2H), 3.80-3.66 (m, 4H), 3.25 — 3.06 (m, 4H).

25

Example 1
AN F
N* IN j\ o\\ 0
HN A N N N/ \/\
\=N | H H

Propane-1-sulfonic acid {2.4-difluoro-3-[3-methyl-3-(9H-purin-6-yl)-ureido]-phenyl } -amide
2,6-Difluoro-3-(propylsulfonamido)benzoic acid (248 mg, 0.89 mmol) was
51




[4-chloro-2-fluoro-3-(3- thieno[2,3-d]pyrimdin- amde 444.0 7.42 - 7.33
(m 2H), 3.15 -4-yl-ureido)-phenyl]- 11.52 (s, 1H), 10.79 (s, 1H), 8.74 (s,
1H), 8.08wOdp11d2s@r1l, 1H), 7.88 (d, J= 6.0, 1H), 2. 97 ( PCTAIR010D4@30 - 1. 63

Q.27 = 7.4, 3H, 2 P y
0 poisSuhibamy Doty lirdloidal T e D SO PRI bRt
pheny| Jazitl @248, 0013k Gore &g, The tahclibn nilre s ga—radSat 3 te &Ztufes

8.53 %Q 7.36 (dd, J= 14.6, 8.8, 1H), 7.19 (t, J= 9.5, 1H), 3.16
~ 3. 01 fors hops, anﬂ than addegzdropwistjo 2 Golgtiog tof Nymethyl-§H-miin-6-4mieg (156 me, HNN

)=---Nt mmol) in THF (2 mL) at 100 °C. The mixture was stirred at 100 °C for 3 hours and then
cooled to room temperature, diluted with water, and filtered. The solids were washed with water
10 to yield the title compound (10.1 mg, 3% yield). '"H NMR (400 MHz, DMSO-ds) & 12.04 (s,
1H), 10.13 — 9.28 (m, 1H), 8.63 (s, 1H), 8.49 (s, 1H), 7.33 (dd, /= 14.5, 8.7, 1H), 7.19 (d, J =
8.7, 2H), 3.89 (s, 3H), 3.06 (dd, J = 16.8, 9.1, 2H), 1.92 — 1.65 (m, 2H), 0.98 (t, J = 7.4, 3H).

LC/MS: m/z 426.1 [M+1]; RT = 3.56 min.

15 Example 2
NN of o 0
I L N’
N= Cl
O
/

Propane-1-sulfonic acid {2-chloro-4-fluoro-3-[3-(3-methoxy-1H-pyrazolo[3.4-d]pyrimidin-

4-yD-ureido]-phenyl}-amide

2-Chloro-6-fluoro-3-(propylsulfonamido)benzoic acid (182.3 mg, 0.62 mmol)
20 was dissolved in THF (5 mL), and triethylamine (0.229 mL, 1.61 mmol) and diphenyl-
phosphonic azide (0.178 mL, 0.82 mmol) were added. The reaction mixture was stirred at room
temperature for 3 hours and then added drop-wise to a solution of 3-methoxy-1H-pyrazolo[3,4-
d]pyrimidin-4-amine (34 mg, 0.2 mmol) in THF (2 mL) at 100 °C. The reaction mixture was
stirred at 100 °C for 3h, then cooled to room temperature, diluted with water, and filtered. The
25 solids were washed with water to yield the title compound (17.3 mg, 18% yield). "H NMR (400
MHz, DMSO-d¢) 6 13.10 (s, 1H), 11.29 (s, 1H), 9.65 (s, 1H), 8.56 (s, 1H), 8.48 (s, 1H), 7.39
(ddd, J=36.4,13.7, 7.2, 2H), 4.05 (s, 3H), 3.20 — 2.97 (m, 2H), 1.84 — 1.65 (m, 2H), 1.02 — 0.89

(m, 3H). LC/MS: m/z 458.0 [M+1]; RT = 3.89 min.

30 Examples 3-7 listed in Table 1 were prepared applying the procedures described

in Example 1 or 2 and using appropriate starting materials.

35
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F3c Propane-I|-sulfonic acid {2,4-difluoro-343-(8- trifluoronethyl-9H
purin-6-yl)-ureido]- phenyl} -amde 480.0 12.54 (s, 1H), 9.98 (s, 1H), 9.74
(s, 1H), wWo3B11(5941H), 8.34 (s, 1H), 7.47- 7.37 (m 1H) pCTRB01pMaq97d= 9. 2,
7.7, 1H), 3.15 - 3.03 (m 2H), 1.85- _1.72 (m 2H), 1.00 (t, J = 7.4, 3H 25
/412 0 0 NS HNI\1 -H Br Propane-I-sui'®Blit acid { 3 -[3 -(8-bromp-9H-

purinexempd)[- Ur €i dO] - 2, 4- di fruoro- pnenyty -am de 494s0 i RPRGS, 1f), 9. 04

pyrazolo[3,4-
d]pyrimidin-4-yl)-
ureido]-phenyl}-amide

3H), 3.05 (q, J= 7.3, 2H),
1.35 - 1.09 (m, 3H). LC-MS
[M+1] m/z 428.0

L 13.10 (s, 1H), 11.28 (s, 1H),
Ethanesulfonic acid {4- 9.86 (s, 1H), 8.55 (s, 1H),

N/\N o cl o
0 LYAS =3=]3-(3-
- )kNj:j\N)\s’/\/ ;ﬁﬂ?;;’xi fluoro-3-13-G 8.51 (s, 1H), 7.40 (d, J = 6.7,
4 HN N -1H- Y
= H W T oH oyrazola[3.- 4440 | 2H),4.13-3.97 (m, 3H),
0]
/

(s, k), 9. &Y 1H), 8.28 (s, 1H) N 14 (s, 1H) .| k37| aod Maik iWSO-ddy) |
(7t 18J( C_id,7 j— 9. 2\, g ZbFl H, 3. l?\- %thz?n]ésusfcr)?lic aZCEI) , 1. 81 - 3;_35'(56)88’1(11{H)§12%¢é)(fi;ﬁ)’9
, ST )]\ Vi {2,4-difluoro-3-[3-(3- 55, )_, 28 (s, 1H),

7 S| methoxy-1H- 7.34 (dd, J = 14.6, 8.8, 1H),
’ W[ W H 428.0 | 7.23-7.08 (m, 2H), 4.00 (s,
N o F
/

3.11(dt, J= 14.5,7.2, 2H),
1.24 (dt, J= 13.1, 5.9, 3H).
LC-MS [M+1] m/z 444.0
13.07 (s, 1H), 11.32 (s, 1H),

NN o F o o Ethanesulfonic acid {2- 9.60 (s, 1H), 8.56 (s, 1H),
| Vi chloro-4-fluoro-3-[3-(3- 2
A N | methoxy-1H. 8.52 (s, 1H), 7.45 (dd, J =
5 HN NN N 4440 |9.1,53, 1H), 7.40 - 7.31 (m,
N= Cl
o]
/

d]pyrimidin-4-yl)-
ureido]-phenyl}-amide

R oyl 1H), 4.00 (s, 3H), 3.23 - 3.02
mgﬁo]-phenyg-ami de (m, 3H), 1.42 - 1.14 (m, 3H).
LC-MS [M+1] m/z 444.0
(CDCl; instead DMSO-d6
used): & 10.49-10.53 (bs, 1HD),

Propane-1-sulfonic acid

~ F : 8.42 (s, 1H), 7.73-7.75 (m,
N N - -3-[3-
P j\ NVa I{nzefhdllg“z’;glg’ [3 1H), 7.51-7.58 (m, 1H), 7.01-
6 HN N~ N NN 4 ... 14252 |7.07 (m, 1H), 6.48-6.60 (m,
_ | H H pyrrolo[2,3-d]pyrimidin- :
F . 2H), 5.20-5.35 (bs, 1H), 3.21-
4-yl)-ureido]-phenyl}- 325 (m, 3H), 3.06-3.11 (m
amide 2H), 1.84-1.95 (m, 2H), 1.03-
1.08 (m, 3H)
PN F . (CDsOD instead DMSO-d6
N N -1-
| 2 Qp | Propane-l-sulfonic acid used): 8 8.63 (s, 1H), 7.50 (td,
Z )I\ S {2,4-difluoro-3-[3-(3- -
HN N~ N NN J =89, 55 Hz, 1H), 7.18 -
7 \ Ay H H iodo-1H-pyrazolo[3,4- 538.2 04 1D, 3.15 — 3.00
= d dlpyrimidin-4-yl)- 7.04 (m, 1H), 3.15 = 3.00 (m,
| 2H), 1.94 — 1.79 (m, 2H),

ureido]-phenyl}-amide 1.04 (q, J= 7.5 Hz, 3H)

Example 8
VS F.
T ) j\ AP
S
HNJf\N N NN
\ H H H
N _0
0
/

Propane-1-sulfonic acid {4-fluoro-2-methoxy-3-[3-(3-methoxv-1H-pyrazolo[3.4-d]pyrimidin-4-

yD)-ureido]-phenyl}-amide

N-(4-fluoro-2-methoxy-3-(3-(3-methoxy-1H-pyrazolo[3,4-d]pyrimidin-4-
10 ylureido)phenyl)-N-(4-methoxybenzyl)propane-1-sulfonamide (89 mg, 0.00016 mol),
synthesized using a similar procedure as described in Examples 1 or 2, was dissolved in

methylene chloride (5 mL, 0.08 mol), and trifluoroacetic acid (5 mL, 0.06 mol) was added. The
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HNAHH Ni----) ni \-o Propane-I-sulfonic acid {2,4-difluoro-343-(3-
nor phol i n-4-y1-1H pyrazol o[ 3,4- d]pyrimdin-4-yl)- ureido]-phenyl}-am de
497.1 12. W0 2061/02344y, 9.76 (s, 1H), 8.28 (s, 1H), 7.40 (®CTANR010/04300 (dd, J=

14. 8 . . . = 1..1 6.22 (s .11 -2.9 2H) ,
2 4 2. 3R e M e oy Spdninlihuy oty sudgonpeniiysl ul diea
2011/ 028 aRCTIMESROMUOAD 4AR(EC o Fd 3R IrecrPQalizBHriiih i1 ethbPAR] MEed b verdich{NMR: 6
(400 MHz, DVSO d6) . o
vacuum oven to give N-(4-fluoro-2-methoxy-3-(3-(3-methoxy-1H-pyrazolo[3,4-d]pyrimidin-4-
ylureido)phenyl)propane-1-sulfonamide as an ethyl ether solvate (0.2 eq.) (41 mg, 58%). 'H
NMR (DMSO-d6, 400 MHz) & 13.09 (s, 1H), 11.09 (s, 1H), 9.20 (s, 1H), 8.56 (s, 1H), 8.40 (s,
10 1H), 7.30 (dd, J=9.1, 5.7, 1H), 7.07 (t, J=9.2, 1H), 4.05 (s, 3H), 3.82 (s, 3H), 3.14 — 3.07 (m,

2H), 1.83 - 1.70 (m, 2H), 0.99 (t, J=7.4, 3H). LC/MS: m/z 454.1 [M+1].

Example 9
F
S 2.0
HN = H H H/S\/\
N= F

15 N-(3-(3-(3-Ethoxy-1H-pyrazolo[3.4-d]pyrimidin-4-yl)ureido)-2.4-difluorophenyl)propane-1-

sulfonamide

Phenyl 2,6-difluoro-3-(propylsulfonamido)phenylcarbamate (318 mg,
0.86 mmol) and 3-ethoxy-1H-pyrazolo[3,4-d]pyrimidin-4-amine (310 mg, 1.7 mmol) were
suspended in dimethyl sulfoxide (1 mL). The mixture was stirred at 60 °C for 14 hours. The
20 mixture was cooled to room temperature and loaded onto silica gel. Flash chromatography
using gradient elution 0-50% (15% methanol in ethyl acetate v/v) in heptanes yielded N-(3-(3-
(3-ethoxy-1H-pyrazolo[3,4-d]pyrimidin-4-yl)ureido)-2,4-difluorophenyl)propane-1-sulfonamide
as a white powder (115 mg, 29% yield). '"H NMR (400 MHz, DMSO-dg) 6 13.06 (s, 1H), 11.15
(s, 1H), 9.69 (s, 1H), 8.55 (s, 1H), 8.41 (s, 1H), 7.37 (dd, J = 14.4, 8.8, 1H), 7.21 (t, ] = 9.2, 1H),
25 443 (q,J=17.0,2H), 3.14 - 3.00 (m, 2H), 1.84 - 1.65 (m, 2H), 1.45 (t, T = 7.0, 3H), 0.98 (t, J =

7.4, 3H). LC/MS: m/z 456.1 [M+1].
Examples 10-27 listed in Table 2 were prepared applying the procedure described

in Example 9 and using appropriate starting materials.

Table 2
Example MS "H NMR §
no. Structure Name m/z | (400 MHz, DMSO-d6)
NN o F 0 0 Propane-1-sulfonic acid 13.09 (s, 1H), 11.10 (S’_IH)’
P I \/ 2,4-difluoro-3-[3-(3- 9.81 (s, 1H), 8.52 (d, J =
N N SN NN ’ methoxy-1H. 22.0,2H), 7.35 (dd, J=14.1,
10 \ H H H 442.1 | 8.3, 1H), 7.17 (t,J=9.1, 1H),
N F pyrazolo]3,4-
0 dlpyrimidin- i ) 4.05 (s, 3H), 3.05 (s, 2H),
/ Apyrimidm=2-y)- 1.86 — 1.65 (m, 2H), 0.97 (t, J
ureido]-phenyl}-amide = 7.4, 3H)
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27 NN HN\ N F 4100 o ,s/ N H Propane-I-sulfonic acid
{2,4-difluoro-3-[3-(3- pyrrolidin-1-yl-1H pyrazol o3, 4-
cl] pyr| m\domlﬂyqzsgw ur ei dol phenyl | - am de 481 0 11.97 (sPCTHI])SzmS/O@@ﬂ(s 1H),

7 N7 +

7.75 E)&lmpl‘é_ op O J.I‘l), 727 \uu, =714 l, 8- :7, 1I_I}, NS 7 8- :7, J_II},
403“;%5

6. 57| S, lHDStTUGSHEZ (d, J= 19.6, 1H) Na® 92 - 3.80 (%/Z4H) I§IQ§®d
13. 8] 6.9, AH') d Ub -—2.90 (m 2H, 2719 (td, 3= 1478, {3§9(SJ1E3 ’HB(ENHL
J= 415, 1H)|, D. IQ&)al(etl,-sui}oTniJaciﬂy 3H) 5 1 E¥AER 9% (s}
\v/ {2 4-difluoro-3-[3-(1H- 8.59 (s, 1H), 8.54 (s, 1H),
11 HN pyrazolo[3,4- 412.0 | 7.37(dd,J=14.6, 8.8, 1H),
= dpyrimidin-4-yl)- 720 (t, J=9.5, 1H), 3.16
ureido]-phenyl}-amide 3.01 (m, 2H), 1.84 - 1.67 (i,

2H), 0.98 (t, J= 7.4, 3H).
12.11 (s, 1H), 11.63 (s, 1H),
. 10.49 (s, 1H), 8.44 (s, 1H),
Propane-1-sulfonic acid
)]\ \v/ {2,4-difluoro-3-[3-(7H- e so i a5
12 "N pyrrolo[2,3-d]pyrimidin- | 411.0 99 II:I)’ 7'0’3 d j]: 17 ’
4'y1)'“r2d‘?(]i‘phe“yl} - 1H), 3.07 — 2.94 (m, 2H),
mide 1.81 — 1.66 (m, 2H), 0.97 (¢, J
=174, 3H)
13.98 (s, 1H), 11.15 (s, 1H),

. 11.01 (s, 1H), 9.65 (s, 1H),
Propane-1-sulfonic acid
\v/ (2.4 difluoro-3. [3(OL 8.57 (s, 1H), 8.52 (s, 1H),
13 wrin-6ahureidol. | 4120 | 735 (dd. J= 14.6, 8.8, TH),
P o ﬁ}_amide 7.18 (t, J=9.5, 1H), 3.15 —
pheny 3.01 (m, 2H), 1.83 — 1.65 (m,

2H), 0.97 (t, J= 7.4, 3H)
13.99 (s, 1H), 11.13 (s, 1H),

Propane-1-sulfonic acid 11.03 (s, 1H), 9.68 (s, 1H),
\\// {2,4-difluoro-3-[3-(3H- 8.54 (s, 1H), 7.37 (dd, J =
14 )ﬁ/k I [1,2,3]triazolo[4,5- 486.1 14.6, 8.8, 1H), 7.20 (t, J=
d]pyrimidin-7-yl)- 9.5, 1H), 3.16 — 3.01 (m, 2H),
ureido]-phenyl}-amide 1.84 — 1.67 (m, 2H), 0.98 (t, J
=74, 3H)

12.30 (s, 1H), 9.61 (s, 1H),

\\//
)l\ :Q\ ~~" Propane-1-sulfonic acid 233 Etsc’l 152’ g 81 15(2’ 11%))’
(2,4-difluoro-3-{3-[3-(3- ’ ’ S TN A g

hydroxy-propoxs)- 1H. 7.13 (t, J=9.2, 1H), 434 (t, J

15 aoolo[3 - 413.0 | =6.1,2H),4.29 (t,J= 6.4,
dhfyy;mi Hin4-1]- 2H), 3.10 - 2.98 (m, 2H),
urcido} -pheny1)-amide 2.19-2.05 (m, 2H), 1.83 —
oH 1.62 (m, 2H), 0.94 (dt, J =
11.3,5.8, 3H)
Propane-1-sulfonic acid 13.12 (s, 1H), 11.29 (s, 1H),
/U\ \\’/\/\ {4-chloro-2-fluoro-3-[3- 9.89 (s, 1H), 8.55 (d, J= 8.6,
P (3-methoxy-1H- 4sg0 | 2D, 744736 (m, 2H),
pyrazolo[3,4- 1 4.05 (s, 3H), 3.18 — 2.99 (m,
d]pyrimidin-4-y1)- 2H), 1.86 — 1.65 (m, 2H),
ureido]-phenyl}-amide 097 (t,J=17.4,3H)

11.38 (s, 1H), 10.81 (s, 1H),
o L 9.74 (s, 1H), 8.73 (s, 1H),
Propane _1 sulfonic acid 8.08 (d, J= 6.1, 1H), 7.8 (d,
\\// [2,4-difluoro-3-(3- _ _
. N J=6.0, 1H), 7.36 (td, J=8.9,
17 thieno[2,3-d]pyrimidin- | 428.0 _
A-yl-ureido)-phenyl]- 5.7,1H),7.19 (t,J=9.2, 1H),
y . dé’ y 3.07 (dd, J=8.7, 6.6, 2H),
1.86 — 1.65 (m, 2H), 0.95 (dt,
J=13.1,5.9,3H)
10.49 (s, 1H), 9.71 (s, 1H),

Propane-1-sulfonic acid 9.24 (d, J=38.3, 1H), 8.56
)J\ j;j\ 7 {3-[3-(5,6-dimethyl- (s, 1H), 7.34 (td, J=8.9, 5.8,
18 furo[2,3-d]pyrimidin-4- | 440.1 | 1H), 7.17 (¢, J= 9.0, 1H),
yD-ureido]-2,4-difluoro- 3.12-2.99 (m, 2H), 2.40 (s,
phenyl}-amide 3H), 2.33 (s, 3H), 1.82 — 1.68

(m, 2H), 1.03 — 0.90 (m, 3H)
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d] pyri mdin-4-amne (100 ng, 0.605 mol), and triethylamne (0.338 niL, 2.42
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the invention tested in the above B- RAF V600E inhibition assay (Exanple A).

15Tabl e 3 Exanpl e BRAF V600E |1 Cso (j.11\4) 1 0.0239 2 0.0013 3

10

15

20

25

Example a

Propane-1-sulfonic acid {2.4-difluoro-3-[3-(3-methoxv-1H-pvrazolo[3.4-d]pyrimidin-4-y1)-

ureido]-phenyl } -methyl-amide
Step A: 2,6-Difluoro-3-(propylsulfonamido)benzoic acid (20.0 g, 71.6 mmol)

was dissolved in acetone (400 mL), and potassium carbonate (29.7 g, 215 mmol) was added.
After stirring for 5 minutes, methyl iodide (13.4 mL, 215 mmol) was added. The reaction
mixture was stirred overnight. The reaction mixture was filtered and the filtrate concentrated.
The crude product was partitioned between ethyl acetate and water and the organic layer washed
by brine, dried over MgSO, and concentrated to dryness. Further removal of solvent under high
vacuum afforded methyl 2,6-difluoro-3-(N-methylpropylsulfonamido)benzoate as light yellow
solid (17.0 g, 77% yield). "H NMR (500 MHz, CDCL) & 7.57 (td, 1H), 7.10 — 6.89 (m, 1H),
3.96 (s, 3H), 3.31 (s, 3H), 3.13 = 2.96 (m, 2H), 2.01 — 1.81 (m, 2H), 1.07 (t, 3H).

Step B: Methyl 2,6-difluoro-3-(N-methylpropylsulfonamido)benzoate (17.0 g, 55
mmol) was dissolved in tetrahydrofuran / methanol / water (1:1:1; 150 mL), and lithium
hydroxide (6.96 g, 166 mmol) was added. The mixture was stirred at room temperature for
18 hours and concentrated. The crude product was partitioned between ethyl acetate and water
and the aqueous layer acidified with 2M HCI to pH < 1, extracted with ethyl acetate, washed by
brine, and dried over MgSOs Removal of the solvent in vacuo gave 2,6-difluoro-3-(N-
methylpropylsulfonamido)benzoic acid as white solid (15.7 g, 97%). 'H NMR (400 MHz,
CDCl3) 6 7.64 (td,, 1H), 7.03 (td, 1H), 3.31 (s, 3H), 3.13 — 2.97 (m, 2H), 1.99 — 1.79 (m, 2H),

57

A’lr\l\




0.0034 4 0.0019 5 0.0039 6 0.0570 7 0.0038 8 0.1922 9 0.0009 10 0.0014 11
0. 0055 12 0. 0562 13 0.0047 14 1.9601 15 0.4280
WO 2011/025947 PCT/US2010/046970

5 1.07 (t, 3H).

Step C: 2,6-Difluoro-3-(N-methylpropylsulfonamido)benzoic acid (5.0 g, 17.0
mmol) was dissolved in 1,4-dioxane (40 mL), and triethylamine (2.6 mL, 18.8 mmol),
diphenylphosphonic azide (4.0 mL, 18.0 mmol) were added. The mixture was stirred at room
temperature for 3 hours and then added dropwise to a solution of water (1.5 mL, 85.2 mmol) in

10 1,4-dioxane (20 mL) at 95 °C. The mixture was stirred at 95 °C for 18 hours and then cooled to
room temperature. Water, saturated sodium bicarbonate solution and ethyl acetate were added,
and the organic layer was washed with brine, dried over MgSO, and concentrated. The crude
product was purified using flash chromatography (gradient elution, solvent: 0-40% ethyl acetate
in heptanes) to yield N-(3-amino-2,4-difluorophenyl)-N-methylpropane-1-sulfonamide (3.23 g,

15 72%). '"H NMR (400 MHz, CDCls) 6 6.78 (ddt, 2H), 3.80 (s, 2H), 3.27 (s, 3H), 3.14 — 2.95 (m,
2H), 2.11 — 1.78 (m, 2H), 1.06 (t, 3H).

Step D: N-(3-amino-2,4-difluorophenyl)-N-methylpropane-1-sulfonamide (2.0 g,
7.6 mmol) was dissolved in THF (25 ml), and potassium carbonate (4.2 g, 30.3 mmol) and
phenyl chloroformate (3.2 mL, 25.0 mmol) were added. The reaction mixture was stirred at

20 room temperature overnight and then concentrated. The residue was partitioned between ethyl
acetate/sat. NaHCOs solution, and the aqueous layer extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over MgSQy, and concentrated. The crude product
was purified using flash chromatography (gradient elution, solvent: 0-40% ethyl acetate in
heptanes) to yield phenyl 2,6-difluoro-3-(N-methylpropylsulfonamido)phenylcarbamate (2.8 g,

25 96%). '"H NMR (500 MHz, CDCly) 6 7.45 — 7.33 (m, 3H), 7.29 — 7.13 (m, 3H), 7.06 — 6.96 (m,
1H), 6.43 (s, 1H), 3.30 (s, 3H), 3.11 — 3.01 (m, 2H), 1.95 — 1.82 (m, 2H).

Step E: To a suspension of  phenyl 2,6-difluoro-3-(N-methylpropyl-
sulfonamido)phenylcarbamate (364 mg, 0.757 mmol) in THF, 3-methoxy-1H-pyrazolo[3,4-
d]pyrimidin-4-amine (100 mg, 0.605 mmol), and triethylamine (0.338 mL, 2.42 mmol) were

30  added. The mixture was heated to 50 °C for 3 hours and then cooled. Water (1 mL) was added,
followed by extraction with EtOAc. The organic layer was washed with brine, dried over
MgSOy, concentrated, and triturated in ethyl acetate. Filtration and removal of solvent under
reduced pressure yielded the title compound as a white solid (115 mg, 41%). 'H NMR (400
MHz, DMSO-dg) 6 13.09 (s, 1H), 11.15 (s, 1H), 8.55 (s, 2H), 7.52 (d, 1H), 7.26 (d, 1H), 4.05 (s,

35  3H), 3.26 — 3.13 (m, 2H), 1.90 — 1.53 (m, 2H), 1.00 (t, 3H). LC/MS: m/z 456.1 [M+1]; RT =
4.07 min.
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16 0.0006 17 0.0979 WD 2011/025947PCT/ US2010/ 046970 18 0.4307 19 0.0252 20
0.0282 21 0.0908 22 0.0188 23 0.0292 5While the invention has been

descri bedworrotionfuncti on with the enunerated enbodi ment CTiUS20M0l0k6906€

under stood that they are not intendﬁg to I mt the invention to those
enbodi nents. On the contrary, the i s is intended to cover al
alternatives, nodifications and eqU|vaIents whi ch may be included within

the scope of the present invention as$<defined.by the clains. Thus, the
f oregoi ng description is considered asuligust abive only of the prlnC|pIes

of 10t he invention. /“Spe¢Mﬁ -Ne?enﬁé\ls made to U. S
Provi soi nal Patent Appl. Ser. 6%}%3 8:108 filed August 28, 2009, which
is |ncorporated by referenCHN e elqj aits entlrety, for all purposes.
The words "conprise," "conpri “""include,” "including,” and "incl udes"

when used in this specification @nd in the followng clains are intended to
specify the presence 150f statedﬁfeatures, i ntegers, conponents, or steps,
but they do not preclude the presence or

Propane-1-sulfonic acid {3-[3-(3-ethoxy-1H-pyrazolo[3.4-d]pyrimidin-4-yl)-ureido]-2.4-

difluoro-phenyl}-methyl-amide

Using a similar procedure as described for Example Alpha, the title compound
10 was obtained. 'H NMR (400 MHz, DMSO-dg) § 13.07 (s, 1H), 11.19 (s, 1H), 8.54 (s, 1H), 8.43
(s, 1H), 7.52 (d, 1H), 7.26 (t, 1H), 4.43 (g, J = 6.9, 2H), 3.25 — 3.17 (m, 2H), 1.85 — 1.63 (m,

2H), 1.44 (t, J=17.0, 3H), 1.00 (t, 3H). LC/MS: m/z 470.1 [M+1]; RT = 4.36 min.
Table 3 shows the activity of certain compounds of the invention tested in the

above B-RAF V600E inhibition assay (Example A).

15 Table 3
Example | BRAF V600E ICs, (LM)

1 0.0239

2 0.0013

3 0.0034

4 0.0019

5 0.0039

6 0.0570

7 0.0038

8 0.1922

9 0.0009

10 0.0014

11 0.0055

12 0.0562

13 0.0047

14 1.9601

15 0.4280

16 0.0006

17 0.0979
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addition of one or nore other features, integers, conponents, steps, or
groups thereof WO 2011/025947PCT/U82010/046970 What is clained is: 1. A

conpound weleces4’irom Formula 11: R3 st er eoi SOePET/USAUDON®TE ,
prodrugs and pharnmaceut i caltygacceptabte thereofi, wherein: the dotted
| ine represents an optiopal doubl g bond, |s NR6, O or S; Xis Nor CR8; Y
is NRO or CR9; Rl and R arg indepemaenbly sel e¢ted from hydrogen,

hal ogen, CN, Cl1-C3 al kyl fand Cl1- (3 alkoxy; R3 is hydrgogen, hal ogen or
Cl-C3 al kyl ; R4 is| C3-@8 cycIoaIkyIO(@£2C6 aIkyI, C2- C6 al kenyl ,

C2-C6 al kynyl, phenyl, af56;menberedtet or—NRLR11, wherein the
cycl oal kyl, al kyl, al kenyl, %Fkyny , phen@ﬁEQEd heteroaryl are optionally
substituted with OR12, hal ogep, pHenyl, C3:dhgcycloalkyl, or Cl-C4 alkyl

optionally substituted wth hal ogen; R5 is hydrogen, Cl-C3 al kyl,
C2-C3 al kenyl, C2-C3 alkynyl26r CE-OS cyclOd®ORy| , whefein R5 is optlonally
substituted w th hal ogen.—R6—+s—hydroegen—o+—Ci- C3 atkyl ; R7 is

hydr ogen, Cl1-C3 al kyl, C2-C3 al kenyl, C2-C3 al kynyl or C3-05 cycl oal kyl,

whesein R7 is OptWﬁﬂél'thé/ iSreRGbA tHab %eﬂ\‘ deBcritRloBefonjunction With ithe RYEMEREM
hal ogen, oxo, rhioxo, Cl-C6 al koxy or Cl1-C6 al kyl, "wherei n each Cl-C6

al koxy cathedments i My |be|@dglptqodrtaau {hew @b nptt intesdedhite hintibthsgiomentior1te, thewl 3,
NR 13Rjeﬁll108§n&1§%céﬁ Itl? cl:olﬁ)(ljary, 1nve q;g) r1§§g%? eﬁ 5?8 Veﬁ%lléitelegtlgqskgs?gﬁ%&&o%

het er oary

al kyl , afd @qﬂiﬁﬁlbﬁtrsedhiaﬁtrﬁyolﬁeyﬁlbbﬁﬂed Sritinekesrbhié et ihvenibe BY Hefifed B3~ C6
cycloal wherei n said al koxy, . alkyl, heterocyclyl, heteroaryl, phenyl

and cyéﬁ oeleims. Hus. thedesseriae ﬁi@ffcylpaaltl isogeaisidgred s s ystratiuionty 1ok thﬁamrygmles @R15,
SR15., NRLARLGonC3- C6 cycl oal kyl, 4-6 menbered heterocyclyl, 5-6 nenbered
het er oar yl , henyl or Cl-C6 aIkyI optionally substituted mﬁth hal ogen; or
R8 and R9 are tal&)nciﬁogefefmr:e\im'mhdd foeU 8. PreviscinaMfacdnt Apel Ser.eN@td12z3geidst o
forn1afﬁgfg>gmt28%80 % 825947PCT/U 2010/ 046970

1s incorporated by reference herein, in its entirety, for all purposes.
The words "comprise," "comprising," "include,” "including," and "includes"
when used in this specification and in the following claims are intended to specify the presence

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

addition of one or more other features, integers, components, steps, or groups thereof.
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6 menbered heterocyclyl or C5-C6 cycloalkyl; R and K-11 are independently
hydrogen or C -C6 alkyl, optionally substituted with hal ogen; or RH and K
are i ndepeodentd2yvsraken together with the atomto whi chrchas2@anei@re ached

to for : red heterocyclyl, optionally substituted with hal ogen,
Wt BffREp S

0X0 or R12 is hydrogen or Cl-C6 al kyl optionally substituted
wi t h hal ogen; R13 and R14 are independently hydrogen or Cl-C6 al kyl
optionally substituted wth hal ogen; R13 and R14 are independently

or
taken toget Her wi4RomRenssslected figm Eprmyallare attached to forma 3-6
menmber ed heterocyclyl optionally substitutedswi th hal ogen, oxo or C-C3

al kyl ; and R15 and R16 are independently hydrogen or Cl-C6 al kyl
optionally substituted wt fﬂlaﬁa*lqgen; oR" R15 and R16 are independently
taken together with the atgmtqg|whicfp the : aQ\ hed to forma 3-6
menber ed heterocyclyl opti I su | tuted Mt h-Shal ogen, oxo or Cl-C3

al kyl . 52. A conpound of aiml, ereith WTs leﬂ6, Xis Nand Y is CRO.

3. A conpound of Claimi1, ysherein \WisHRG, RX i R7TCR8 and Y is NR9. 4. A
compound of Claim1, wherein Wis R, Xis CR8 and Y is CR9. 5. A conmpound
of daim1, wherein Wis S, Xis CR8 angyY is CR9. 6. A conpound of Caiml,
wherein Wis NR6, and X and Y are N 7. A conpound of any one of

C ai ns ster@isonhas, gaufoRersaprddRA2s ané pharcheparnaely hoceptablectkdthtreofnwirkagen and

Cl- C3 al koxy, i s hydrogen.. . A conpound of any one of C ains
1- 7, wher ei ﬁh‘?-'g&g"ﬁiﬁﬁie%ﬁ%mg a%rﬂi’“%alidé’uhk?gﬁ% en. 9. A conpound of
any one of GyvaiMR®1lo&: swherein R4 is C1-C3 alkyl optionally substituted by
hal ogen. .10, A conpound of any one of Clains 1-9, wherein R4 is
ethyl or propiNorCR” 11, A compound of any one of Cainms 1-10, wherein
R5 is hydrogfaps.NRgor 9.12. A conpound of any one of Clains 1-11, wherein R7
i s hydrogen. %’ A conmpound of any one of Clains 1, 3-5 and 7-12,

wherei n R8 iR diddR’oge indepeidintly selektdd flofi Rydtofén, BEREEh, CN, C;-C; Atkyl énd C;-
compound of any one of aims 1-5 and 7-13, erein R9 is hydrogen,
hal ogerp,3 atxgs al kyl, Cl-C6 al koxy, 4-6 nenbered heterocyclyl, 5-6 nenbered

e rom 1 WPIRBfl R eshiy, e s sl ol koo

optional |y Ribst Cs4sedyddyallnd] @yady, alkdt, G8,-ak kalkersit OGR! Alkynyl, phenyl, a 5-6
membered heteroaryl or NR'°R!!, wherein the cycloalkyl, alkyl, alkenyl, alkynyl, phenyl and
heteroaryl are optionally substituted with OR'?, halogen, phenyl, C3-Cy4 cycloalkyl, or C;-C4
alkyl optionally substituted with halogen;

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

RCis hydrogen or C;-C; alkyl;

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

R%is hydrogen, halogen, oxo, thioxo, C;-Cs alkoxy or C;-C¢ alkyl, wherein each C,-Cs
alkoxy and C;-C; alkyl is optionally substituted with halogen, OR", SR, NRP®RM C3-C¢
cycloalkyl, 4-6 membered heterocyclyl, 5-6 membered heteroaryl or phenyl;

R’ is hydrogen, halogen, C;-C¢ alkoxy, C;-Cg alkyl, 4-6 membered heterocyclyl, 5-6
membered heteroaryl, phenyl or Cs;-Cs cycloalkyl, wherein said alkoxy, alkyl, heterocyclyl,
heteroaryl, phenyl and cycloalkyl are independently optionally substituted with halogen, OR",
SR", NR"®R'S, C3-Cy cycloalkyl, 4-6 membered heterocyclyl, 5-6 membered heteroaryl, phenyl
or C1-Cs alkyl optionally substituted with halogen; or

R® and R’ are taken together with the atoms to which they are attached to form a fused 5-
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A conmpound of any one of Clains 1-5 and 7-14, wherein R9 is hydrogen,
et hoxy, mEOROKyN25B7hydr oxypr opoxy, iodo, nethyl, norpholPCmguS2@0/046970

pyrrol idi C .any one of Clains 1-15, selected from
by nerocty & ARG

Exanpl es i cal conmposition, conprising a
conmpound of RdhymdrR'! afre Ghddpendehily iydragett o phalnalkgytoptendlly substpitabith
carrier or excipient. 18. A nmethod of preventing or treating a

di seas®9€Wi%or der nodul ated by b-Raf, conprising adninistering to a

mammel i n nged,of gBUEH irfdéﬁé‘iltg%% taléh ﬁ%&%‘é} WHR tRR dtt_o Nhich HEYRRURACKRI BNY

one of Clains 1-16. conpo as clainmed in any one of Clains 1

to 16 ffom ade meambéred Apigrocyclyl, op@énallysebsituted evthphalogdn.afxoam(Ciehwaliofl; O ai ms
L 1o 16 In e Rutactuke ol BEth SN2l IR shegal et ©f 3

R and R™ are independently hydrogen or C,-Cs alkyl optionally substituted with
halogen; or
R" and R" are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted with halogen, oxo or C;-C; alkyl; and
R and R'® are independently hydrogen or C;-Cg alkyl optionally substituted with
halogen; or
R" and R'® are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted with halogen, oxo or C;-Cj alkyl.
5 2. A compound of Claim 1, wherein W is NR®, X is N and Y is CR’.
A compound of Claim 1, wherein W is NR®, X is CR® and Y is NR’.
A compound of Claim 1, wherein W is O, X is CR® and Y is CR’.
A compound of Claim 1, wherein W is S, X is CR®and Y is CR’.
A compound of Claim 1, wherein W is NR®, and X and Y are N.

NS W

A compound of any one of Claims 1-6, wherein R! and R? are independently

selected from halogen and C;-C; alkoxy, and R? is hydrogen.

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

9. A compound of any one of Claims 1-8, wherein R* is C;-C; alkyl optionally
substituted by halogen.

10. A compound of any one of Claims 1-9, wherein R* is ethyl or propyl.

11. A compound of any one of Claims 1-10, wherein R’ is hydrogen.

12. A compound of any one of Claims 1-11, wherein R is hydrogen.

13. A compound of any one of Claims 1, 3-5 and 7-12, wherein R® is hydrogen,
methyl, -CF3, thioxo or bromo.

14. A compound of any one of Claims 1-5 and 7-13, wherein R’ is hydrogen,
halogen, C;-C¢ alkyl, C;-C¢ alkoxy, 4-6 membered heterocyclyl, 5-6 membered heteroaryl,
phenyl or Cs;-Cs cycloalkyl, wherein said alkyl, alkoxy, heterocyclyl, heteroaryl, phenyl and
cycloalkyl are independently optionally substituted by halogen, C;-C; alkyl optionally
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substituted with halogen or OR".

15. A compound of any one of Claims 1-5 and 7-14, wherein R’ is hydrogen, ethoxy,
methoxy, 3-hydroxypropoxy, iodo, methyl, morpholinyl or pyrrolidinyl.

16. A compound of any one of Claims 1-15, selected from Examples 1-27.

17. A pharmaceutical composition, comprising a compound of any one of Claims 1-
16, and a pharmaceutically acceptable carrier or excipient.

18. A method of preventing or treating a disease or disorder modulated by b-Raf,
comprising administering to a mammal in need of such treatment an effective amount of a
compound of any one of Claims 1-16.

19. A compound as claimed in any one of Claims 1 to 16 for use in therapy.

20.  Use of a compound of any one of Claims 1 to 16 in the manufacture of a

medicament for the treatment of a hyperproliferative disease.
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