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[0001] This application is an international patent
wapubioeaes on, which clains priority to U S. prpei/ssmoab49453

appl i cation nunber 61/077,426 filed July 1, 2008, the

contents of which are incorporated herein by

reference. [0002] The invention relates to bicyclic

het er ocygtRs 16fnir@kbtt@ans |asA Rk Ikt hnabiTorg§ancer

activity and nore specifically with MEK ki nase

i nhibitory activity. The invention provides

conposi tions and net hods useful for inhibiting

abnornmal cell growh, treating hypetproliferative

di sorders, or treating inflammtory diseases in a

mammal The invention also relates to nethods of using

the conpounds for in vitro, in situ, and in vivo
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1834-1837). Recently, bRaf nutations have been
identified in nore than 60%of malignant nel anona
(Davies, H et al., Nature 2002, 417, 949-954). These
mutations in bRaf result in a constitutively active
MAP ki nase cascade. Studies of primary tunor sanples
and cell lines have al so shown constitutive or
overactlvatlon of the NAP klnase pathmay |n cancers of



(and/ or solvates, hydrates and/or salts thereof) wth

anti-cancer and/or anti-inflammtory activity, and
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Certain hyperproliferative and inflammtory di sorders

are characterized by the nodul ati on of MEK ki nase

function, for exanple by nutations or overexpression
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bRafeutstame havierpegn iBentiied irRBomtleni ey andigndnt nekebme (Ratics, H. et
al.,fl\fa?u% 5602?@17?944-&5%)] These mutations in bRaf result in a constitutively active
MAP kinase cascade. Studies of primary tumor samples and cell lines have also shown
constitutive or overactivation of the MAP kinase pathway in cancers of pancreas, colon, lung,
ovary and kidney (Hoshino, R. et al., Oncogene 1999, 18, 813-822).

[0005] MEK has emerged as an attractive therapeutic target in the MAP kinase
cascade pathway. MEK, downstream of Ras and Raf, is highly specific for the
phosphorylation of MAP kinase; in fact, the only known substrates for MEK phosphorylation
are the MAP kinases, ERK1 and 2. Inhibition of MEK has been shown to have potential
therapeutic benefit in several studies. For example, small molecule MEK inhibitors have
been shown to inhibit human tumor growth in nude mouse xenografts, (Sebolt-Leopold et al.,
Nature-Medicine 1999, 5 (7), 810-816); Trachet et al., AACR Apr. 6-10, 2002, Poster #5426;
Tecle, H. IBC 2.sup.nd International Conference of Protein Kinases, Sep. 9-10, 2002), block
static allodynia in animals (WO 01/05390 published Jan. 25, 2001) and inhibit growth of
acute myeloid leukemia cells (Milella et al., J Clin Invest 2001, 108 (6), 851-859).

[0006] Several small molecule MEK inhibitors have also been discussed in, for
example, WO02/06213, WO 03/077855 and WO03/077914. There still exists a need for new
MEK inhibitors as effective and safe therapeutics for treating a variety of proliferative
discase states, such as conditions related to the hyperactivity of MEK, as well as diseases
modulated by the MEK cascade.

[0007] The invention relates generally to bicyclic heterocycles of formulae I and 1T
(and/or solvates, hydrates and/or salts thereof) with anti-cancer and/or anti-inflammatory
activity, and more specifically with MEK kinase inhibitory activity. Certain
hyperproliferative and inflammatory disorders are characterized by the modulation of MEK
kinase function, for example by mutations or overexpression of the proteins. Accordingly,
the compounds of the invention and compositions thereof are useful in the treatment of
hyperproliferative disorders such as cancer and/or inflammatory diseases such as rheumatoid

arthritis.



[err] or [err] [err] is selected fronferr] is

optionally taken together with R5 and the nitrogen
wW@e@ane32ivhi ch they are bound to forma 4-7 nmePGBEUS009/049453

saturated or unsaturated ring having 0-2 additiona

het eroatons selected fromO, S and N, wherein said

ring is optionally substituted with one or nore groups

sel ect ed fron1ha|o CN, CF3, [eyr] 4each Rlerr] is

i ndependert |y [err] (3 ynyl car ocyclyl, 6
ey &) N5

hetero metero g e’r
i ndepe al kynyl , rbaogycl
het ero , ks het er o , f MR%and

Rlerr] toget e thr1the nltro en—to which they are
attached forhh a 3-8 nenbered Raturadled, unsaturated or
aromatic ring having 0-2 heteroatonB selected fromO,
S and N, wherein 5aid ring is optionfally substituted

wh&%&h one or nore groups selected fromhalo, [err] RO
()t

Z'isNR', S or O;

R'is H, C,-C; alkyl, CFs, CHF,, or cyclopropyl;

R"is H, C;-Cy alkyl, cyclopropyl, halo, CF;, CHF,, CN, NR”R” or OR®;

each R* is independently H or C,-C5 alkyl;

R is H, or C,-C; alkyl optionally substituted with one or more halo;

Z?is CR? or N;

Z*is CR? or N; provided that Z* and Z* are not both N at the same time;

R?and R? are independently selected from H, halo, CN, CF3, —OCF3, -NO,,
—(CR"RP),C(=Y"R", «(CR"R"),C(=Y")OR", «(CR"R"),C(=Y")NR''R",
~(CRMR'),NR!'R'?, ~(CR™R'),0R!", ((CR™R!*),SR!!, ~(CRMR'),NR2C(=Y" )R,
—(CR™R"),NR"*C(=Y")OR", ((CR"R"),NR"C(=Y")NR''R"?, -(CR"R"),NR'*SO,R",
—(CR™R™),0C(=Y"HR", (CR"R"),0C(=Y")OR", ((CR"R"),0C(=Y")NR''R",
—(CR™R"),08(0),(OR"), ~(CR"R"),0P(=Y")(OR'")(OR'?),
—(CRMR"),0P(OR")(OR"), -(CR"R"),S(O)R", «(CR'R"),S(0),R"",
—(CR™R"),S(0),NR"R", «(CR"R"),S(O)OR"), «(CR"R"),S(0),(OR™,
—(CR™R™),SC(=Y")R", «(CR™R"),SC(=Y"OR", -(CR"R"),SC(=Y")NR''R"?,
C1—Cyy alkyl, C,—Cgs alkenyl, C,—Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and
heteroaryl;

R*is H, C,-Cs alkyl or C3-C4 carbocyclyl:;

Y is W-C(O)- or W’;

W is or ;
R’isH or C,—C» alkyl;
X' is selected from R' and —OR""; when X' is R'", X' is optionally taken together with R’

and the nitrogen atom to which they are bound to form a 4-7 membered saturated or



N, R7 i NHNO NN\ NH(:)7/ NR7 NN -1---1-- x2is O S,
or NRO; R7 is selected fromH, halo, CN CF3, -0CF3,
WO DOR/0030¢CR14R15) nC(=Y' ) R11, (CR14R15)nC(=Y")BRILS2009/049453
- (CR14R15) nC(=Y' ) NR11R12, -(CR14R15)nNR11R12,
(CR14R15) nOR11, - (CR14R15)nSR11,
- (CR14R15) nNR12C(=Y' ) R11, (CR14R15)nNR12C(=Y")OR11,
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al kenyl , ar bocycl eterocycfyl
afGR 'R m@q&e&f BORAY quR IR),0C(=Y" )NR16 . ~(CR"R?),08{0),(OR ),
—(CR"R*™),0P(=Y")(OR'*}(OR""), —(CR"R**),OP(OR'®}(OR "), -(CR"*R**),S(O)R°,
—(CRPR*)),S(0),R", «(CR"R™),S(0),NR'°R"", -(CR"R**),S(0)(OR'®),
—(CRYR*),S(0),(OR'%), -(CRR*), SC(=Y")R'’, (CR"R*"), SC(=Y")OR'®,
—(CR"R™),SC(=Y")NR'®R"" and R*';

each R'" is independently H, C,—C, alkyl, C»—Cs alkenyl, C,—Cs alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl;

R“, R'2and R are independently H, C—C;; alkyl, C,—C;s alkenyl, C,—Cg alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl,

or R and R"? together with the nitrogen to which they are attached form a 3-8 membered
saturated, unsaturated or aromatic ring having 0-2 heteroatoms selected from O, S and N,
wherein said ring is optionally substituted with one or more groups selected from halo,
CN, CF3, —OCF3, -NO,, C;-Cg alkyl, -OH, —SH, —O(C;-Cs alkyl), —S(C;-Cs alkyl),
—NH,, -NH(C;-Cs alkyl), —N(C;-Cs alkyl),, —SO»(C;-Cs alkyl), —-CO,H, —CO»(C;-Cs
alkyl), —C(O)NH,, —C(O)NH(C,;-Cs alkyl), -C(O)N(C;-Cs alkyl),, -N(C;-C¢
alkyl)C(O)(C;-Cs alkyl), -NHC(O)(C,;-Cg alkyl), -NHSO,(C;-Cs alkyl), -N(C;-Cs
alky)SO,(C,-Ce alkyl), —=SO>NH,, —SO,NH(C,-Cs alkyl), —SO,N(C,-Cg alkyl),,
—OC(O)NH;, -OC(O)NH(C;-Cs alkyl), -OC(O)N(C;-Cs alkyl),, —OC(O)O(C;-Cs alkyl),
—NHC(O)NH(C;-Cs alkyl), -NHC(O)N(C;-Cs alkyl),, —N(C;-C¢ alkyl) C(O)NH(C;-Cs
alkyl), -N(C;-Cs alky)C(O)N(C,;-C¢ alkyl),, -NHC(O)NH(C;-Cs alkyl), -NHC(O)N(C;-
Cq alkyl),, -NHC(0)O(C,-Cs alkyl), and —N(C;-Cs alkyl)C(O)O(C;-Cs alkyl);

R'" and R" are independently selected from H, C,—C), alkyl, aryl, carbocyclyl, heterocyclyl,
and heteroaryl;



R8 is selected from Cl1-Cl12 al kyl, aryl, carbocyclyl,
heterocyclyl, and heteroaryl; RO is selected fromH,
WO ¢@Ream25) nC(=Y' ) R11, - (CR14R15)nC(=Y") OR11, PCT/US2009/049453
(CR14R15) nC(=Y' ) NR11R12, - (CR14R15)gNR12C(=Y")R11,
- (CR14R15) gNR12C( =Y' ) OR11,
(CR14R15) gNR13C(=Y" ) NR11R12, - (CR14R15) gNR12S02R11,
- (CR14R15) q0C(=Y" ) R11,  (GR84R15) qOC(=Y")OR11,
- (BR 4R15) qOC(=Y" ) NR11R12,/ - ( CR14R15) q0S(0) 2( OR11),
RIB)GOPRSY' )4 ORL RY-OR{2)0
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5) " S(0P2R1Y, (CRl@RlS S(0) 2NR11R12, Ci1-C12
wal kyl, C2- C8 aI ke yI C2-C8 al kynyl car bocycl yl
heteroc clyl, aryl, and heteroaryl Rl is H, Cl-CG
C3- C4 carbocyclyl R6 is H hal o, Cl1-C6
CZ2- C8 al kenyl , C2-C8 al kynyl , carbocyclyl,
whefglne oary S het erocyclyl, OCF3, -NO2, -Si(Ci-C6
al kyl k, - (CR19R20) "NR16R17, (CR19R20) "0R16 or

( CRLYR2) ; KR46; R'each NI SR pdepe 7
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cag@cycly_"i_ het¥Nocychyl, at
J0CE3, -NOZ, -si(ai-06lalkyl), -( 9R20 g

(CRkQRZ) nOR16, or -(CRL9R20)ngR16; prd)w ded t hat
BR% RQEJ;\Q ngt <;th@;@lthe ﬂSEtII’?F—NpISHr\Q-ol 2
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X*is O, S, or NRQ;

R’ is selected from H, halo, CN, CFs, —OCF3, -NO,, —(CR”RIS)HC(:Y’)R”,
—(CR™R™),C(=Y")OR", (CR"R"),C(=Y’)NR''R"?, -(CR"R"),NR''R",
—(CR™R"™),0R", -(CR™R"),SR", «(CR"*R"),NR"*C(=Y")R",
—(CR™R"),NR"*C(=Y")OR", ((CR"R"),NR"C(=Y")NR''R"?, -(CR"R"),NR'*SO,R",
—(CRM"R"™),0C(=Y")R", -(CR"R"),0C(=Y")OR"!, -(CR'*R"),0C(=Y")NR''R",
—(CR™R"),08(0),(OR"), ~(CR"R"),0P(=Y")(OR'")(OR'?),
—(CRMR"),0P(OR")(OR"), —(CR"R"),S(O)R", -(CR'"R"),S(0),R", ((CRM"R"),
S(0),NR'"'R"?, -(CR"™R"),S(0)(OR"), -(CR"R"),S(0),(OR"), —(CR™R"),
SC(=Y)RM, —(CRMRP),SC(=Y")OR!, —(CR"R"),SC(=Y")NR''R", C,—C}; alkyl,

C,—Cg alkenyl, C,—Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R® is selected from C;—C ) alkyl, aryl, carbocyclyl, heterocyclyl, and heteroaryl;

R’ is selected from H, -(CR"*"R"),C(=Y")R"", -(CR"R"),C(=Y")OR",
—(CR14R15)nC(=Y’)NR1IRIZ, —(CR14R15)qNR“R12, —(CR14R15)qOR11, —(CR14R15)qSR11,
—~(CR"R")NR"*C(=Y")R"!, ((CR"R");NR"C(=Y")OR"",
~(CR"RP)NR"”C(=Y)NR''R"?, ((CR"*R"*){NR"*SO,R"", «(CR"R"*);0C(=Y")R",
—~(CR"R");0C(=Y")OR", ~(CR"R");OC(=Y")NR''R", ~(CR"R"*){0S(0),(OR"),
—~(CR"™R");OP(=Y")(OR')(OR "), «(CR"R"*);OP(OR'")(OR "), «(CR"R"*),S(O)R"",



nis 0,1, 2 or 3; qis2 or3; wherein each said al kyl,

al kenyl, al kynyl, carbocyclyl, heterocyclyl, aryl and
woeqenaseyl of R2, R3, R4, R5, R6, R6', R7, RSPCRES2009/049453

Ra), RH R12, R13, Rl14 and R5 is independently

optionally substituted with one or nore groups

i ndependently selected from hal o, CN, CF3 - 0CF3,

1450 |1( 15 11
J{&%gl}{z )<9(0)i1§ ’@R@ﬁ 8 sl@él%q%z 6{) o, yQ) c8 alkenyl C,—Cs
athnﬁF@ lmmlﬁtheleroc ctvﬂmgm@l hORIBIYL- ( CR19R20) nSR16

”’%%%b%%}ﬂﬁﬁ?fég% %b%ﬁé%&m‘ " CRISRO0) R 7S02R16.

R° %(ECMERQDWQ@,-Q} CRAlBenyl, (CREARIOYInG@ocYely ORIt 6roaryl, heterocyclyl,

(RSB Oy e T e A B

CRLARROR HOP( 0R16) (OR17), (CR19R20) nS( 0) R16,
% 9R20)nS(0)2R16 - (CR19R20) nS( 0) 2NR16R17,
cach RERY ORI ASIIY H; bRe6§:-Co (lorIGREOIHSHB) R ORalbynyl, carbocyclyl,

W ERERACL DDA Yook, —OERLIR)) N3k Y, HITRL SRR NR IR,
—(CR"R*),0R'®, or «(CR"R**),SR'®; provided that R® and R® are not both H at the
same time;

pisO0, 1,2 or3;

nis0,1,2 or3;

qis?2or3;

wherein each said alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl of R?,
R? R* R, R% R%, R’ R® R, R R'" R'" R', R R"Yand R" is independently
optionally substituted with one or more groups independently selected from halo, CN,
CFs, ~OCF3, -NO,, 0xo, -Si(C-Cs alkyl), -(CR""R™),C(=Y")R"’,
_(CRR™),C(=Y")ORS, (CRPR?*),C(=Y")NR'R!7, -(CR"*R?’),NR 'R "",
~(CRPR?%),0R 'S, -(CR'"R2),SR'®, ~(CR"*R2*),;NR!°C(=Y")R"",
—(CRPR*),NR'"°C(=Y")OR"", «(CR"R*),NR"*C(=Y")NR'°R"’,
—(CRPR*),NR'"SO,R", -(CR"R**),0C(=Y")R'’, -(CR"R*")),0C(=Y")OR ",
—(CRPR*)),0C(=Y")NR'°R"", ((CR”R**),0S(0),(OR'®),
—(CRPR*)),0P(=Y")(OR'®)(OR'"), -(CR”R*),OP(OR'®)(OR""), -(CR"R*),S(O)R®,
—(CRPR*)),S(0),R", «(CR"R™),S(0),NR'°R"", -(CR"R**),S(0)(OR'®),
—(CRPR*)),8(0),(OR'®), ((CRPR**),SC(=Y")R'®, -(CR”R**),SC(=Y*)OR ',
—(CR"R*),SC(=Y")NR'®R"" and R*';

cach R'®, R and R" is independently H, C,—C;, alkyl, C,—C;s alkenyl, C,—Cg alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl, wherein said alkyl, alkenyl,
alkynyl,carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more groups selected from halo, CN, —OCF3, CF3, —-NO,, C,-Cq alkyl, —-OH, —SH, —O(C;-
Cs alkyl), —S(C-Cs alkyl), -NH,, —NH(C;-Cs¢ alkyl), —N(C-Cs alkyl),, —=SO,(C;-Cs
alkyl), —-CO,H, —CO,(C;-Cs alkyl), -C(O)NH,, —C(O)NH(C,;-Cs alkyl), —C(O)N(C;-Cs



(CR19R20) nSC(=Y"' ) NR16R17, and R21; each R16, R17 and

R18 is independently H Cl1-Cl2 al kyl, C2-C8 al kenyl,
wE&2210803kkynyl , carbocyclyl, heterocyclyl, aryPCT/082009/049453

heteroaryl, wherein said al kyl, al kenyl,

al kynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl

is optionally substituted with one or nore groups
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ot M&' M HRoal ) SR BN M

é\ll'rl@@eﬂdﬁltl@lsédydtéd, frorfNHCCO)ON k@6 @Iy, )y, —(CH,),-
O(C| y}éﬁ)‘l and -N(C -C6 al kyl )C(0)0(Ci -C6
aﬁqbsm)c yl Ri@Hé?maetP{?C . Wdé%%ﬁﬁéﬂflpwka ected from H,
Rﬂqé CQC 92'1115}3’1 ¢, 'C(gglégﬁyl @rﬁ alkyr%%?g)oocycﬁﬁl‘r@%%’ l:lw aryl, or
het erocycly he eroary
(llletemaryé,lvklgprem @rh @@n@pk@fdyf is o@gor@gy suligiyased with one or more groups

het ocC 0 t.er.gary,
q néé%]ﬁ e gr %&%&P Spt} %ﬁﬂi%fly (2%034 bR egCe
“(%23@%#2’% a kol &mpmﬂ(@le@mkﬁﬂ N(colncmkﬂ)z -BO(C, @Y alkyl),

eyl COSE e BN NEONHEL6 ol mq((g)mccl Coaliyy

NG RRGHG o R) RpEO R G iy R

&N@MTZalkylM@(Cl%s Akt F}?O{N% 88@@&1@ HGgla)kyl), sozN(c1 Cs

AR y@&z@meoquz{mcl e OC Ty iR aﬂ@(pyoml
G

e :R 5),‘1?%%% Nﬁ{ oaiglhy |§Efl‘llﬂ)§§\1(coQﬁ 2 %CN%?]

aIWCIQ)NPNBC@)ﬂNﬁO G*N(C@Cahkyﬂ)@(O)NNHGC@”N(lIB ~NIC(O)NH(C,-Cs

gllwiﬁ 6 6o By 1y I ORI by R BN,

0O)N(Ci -C6 al ky1)2 -NHC(0)0(Ci -C6 al kyl), and
N(O C6 al kyl)C(0)0(Ci-C6 alkyl); each Y is
i ndependently 0, NR22, or S; and R22 is H or Cl-Cl12
al kyl; provided that in formula (1), (i) when Z1 is
NR and Z2 is N, then Y is not CO2NH2; and (ii) when
Z1 is NR, Z2is N, RI' is H Z3 is CR3 wherein R3 is
H CH3, CFS CHF2 _or CH2F, R7 then Y is not COREt or

AT



[ 0009] The present invention includes a nmethod of
i nhibiting abnormal cell growth or treating a
whgpenmoes i ferati ve disorder in a mamual (e.g. PCHURNG/049453
conprising adm nistering to said mammal a
t herapeutically effective amobunt of a conpound of
formula | or Il (and/or solvates and salts thereof) or
AGOOROR(L|-epalkiigr eof , al one or in conbination with a
sgg’gnd ctgelrm?hegz ut| c agent. [0010] The present
each Yy dninflepsndenty 9@1@% a°imetAdd of treating an
22'1§‘f{|o§@5@é°5 di sease in a mammal (e.g., human)
onprising adnministering to said manmal a
provided thpeintforomld (), 6§ oot Z\ieN&reuhZ” io N, ﬁnqunpootr(EDzNHz, and (i)
h 1052 | angd/ 053 v a S
A Bt T th ok 2 o S MR s R S o i b e
second anti-i nflR@mmat ory agent. [0011] The present
i nvention includes a\ret hod of using the present
conpounds for in D, in situ, and in vivo diagnosis
or treatnent of na#wtlian cells, organi sns, or

assmocisabedomathol ogl cal conditions. [0012] Ref erence
will now be nade in_detail to certaln enmbodi nents of

(0008 | nvehe PERCt dRaREnNdRcvtes gaprposEioa (451 fBharRpeeytigah

corﬁﬂb@ﬂ@ﬁf&%@i@ﬁﬁ? 2 goﬁf)(ﬁﬁi@top f@Su@Ner f1Q4Hra8vat¥d) h&(ﬁat&@ﬁld/ or salts
i nvention w | described in conjunction wt

thegenfigad aﬁeaerémb@nﬁeqwflgally|a@cwable cpielindée Qltewamwmon also
1ncfu|a@sya &)Erﬁ)oﬂﬁ&n g}gt %%%atc&t chl’@oﬁlpgg]f?oﬂ) @éﬁﬁﬁfls‘u%rh cto‘ﬁlpto{?lgf@f
nmbodi ments. contrary, I nvention Is

forlinnka_é r@deartd@r@@lvetps h}/dram gy salisvibeseofhaydiafdanisr (oons, and
ph%%ﬂgée\éﬁéeag tacc‘ceiﬂ\éaf\)/lg E%rﬁglﬁ ﬂglghéé ?ﬁlﬁgsglggoﬂetc drbh B&h&%ﬁ’%ﬁc Qlfld/ ora
secgikd dnitiedflammathey ageit. Whe pre$®t:0gmpozmonmyuwﬁﬂ iverdshilaitiolg abnormal
cel{%g\g{hl oF Itr% tlsnlghrarllhlergérprgqlg éaglldfle \é/l??loreder 1{1%13112%1?@% {c. g Z u%]?a{n? ?he present
cormoeslem art Ale ndeifid fior tiEhtengoin Bsemitofynirendes 0 msmmal (., \h/aman)

imted. to the nethods mat eri.al.s.descr bed
100080 L8 Pl SRR RETSE BT Gerb Ry sk sl s or
tregiaf emjrﬁerprahﬁraﬁﬂvﬂﬂﬂs@ﬂermih @fainfhas (. f fuetas) ¢ InGpTisig administering to
ontra ts this application, including_hut t
said g ﬁﬂsraaerﬂﬁﬂ@ﬁ@eﬁlwm%&%a&%aemﬂ&é? alidqr 11 (andor
olv&ae@mﬁa G Sherddi) drBQothKﬁmontthé@ofaﬂ@ﬂld & EHbiRRIdh KdthS.-second
[0013] The term "al k as used herein refers to a
chegnotheraRe Wi a2ear or br anched- chai n monoval ent
[00@U]d roc ar’[ﬁh@?rersé}ﬂ iiR@hti R in@MRs b thetitloY BeftRk RO hfRMBIROry discase
npl es of al kyl groups include, but are not limted
in g I@amwelt (Bgl, hymgen) cormprying astnkyiterim (o saidrprammy! 2 thergpewisplly
effe(cﬁve? crtmOtg?\P BPepé’dmg) Wi or I?(aﬂ&/gp%llva(és aﬁ’c‘i salth ﬂf%fe%@ydr a

compantivh ;herepf piioajpyt incomBiation b weconctar@eh(lmat@)y e

but yl I
[00%1]”&t hy Iﬂ% p%?%né ﬁ%%ﬁ%énclﬁég W)ﬁ%%%gg esenicorrépounfls for
in \itne, pvemzy hnd in vOPIARIRGHACTH2 @Rt of 2napemdligh cells, organisms, or
3-pentyl (-CH(CH2CH3) 2),
ass%lgH%%t “%0%:? CH3) 2CH2CH3) , 3- met hy1- 2- but I
[0042]1CH( Q-B?)eﬁr%rﬁbﬁ)ﬂﬂ)low Be meddiyildethil tdetrytin embodiments of the invention,

Bt TN TR TR

invnthaxyll bé déstlisdd3n %@ﬁdﬁ@'@ﬂrﬁk,enﬁn&‘r@%&’ bmbediments, it will be

und@rs&o@_}%ﬂ?@@@_@ %to rlﬂértl%ﬁ_ 1nzetﬁlgﬁllgl{}]1to¥el embodiments. On the

(- CH( CH3) CH( CH3) CH2CH3) 4- et hyl - 2- pent yl

(- CH(CH3) CH2CH( CH3) 2) , 3-nekhyl-3- pentyl

(-C(CH3) (CH2CH3) 2), 2- net hyl - 3- pent yl

(- CH(CH2CH3) CH(CH3) 2), 2, 3-di met hyl-2- butyl

(-C(CH3) 2CH(CH3) 2), 3, 3-di net hyl-2-butyl

(- CH(CHS)C(CHS)S 1- heptyl l-octyl, and the like.

[0014] The term aI kenyl refers to I|near or

o o o o o o e o Y N



[0016] The terns "carbocycl e", "carbocyclyl™

“carbocyclic ring" and "cycloalkyl" refer to a
worenoMedoent non-aromati c, saturated or parti al PgT/US2009/049453

unsaturated ring having 3 to 12 carbon atons as a

monocyclic ring or 7 to 12 carbon atonms as a bicyclic

ring. Bicyclic carbocycles having 7 to 12 atons can be

corifafy2 18 @henfi @ is BXGIIB B, cod§ aft aREGMELO nﬁcﬁhfﬁ‘]atml{s%tﬁ]equlvalents
[5,6] or £6 6] system and bicyclic carbocg es havi ng
Y

whigh gyay b inciudlgd ithrghesApaRS th rasseaveasonatsiciped by tPsclsljms
On@ gklﬁte 1§lheSaYtS\;/1ﬁ%c ﬁlz@ﬁlaﬁy I'Ilgtg&g o Qs SHG Ry leequlvalent to

ane, bicyclo[2.2.2]octane and

thogsi Qey¥q;rlb@{i Qelﬂan\]Vhlgﬁa(ﬂéd b@@gm tae preetiogwh {:}@y)@;qspré invention. The
pre&%( %ﬁfﬁ)h in n@ Q&lay qjignteﬁ) %th@fn% HoQd arﬂd'nﬁgtérﬁ'fjs deSeribed. Tn the event

cycl opropyl, cyc cyc openty
thatlengyor h@pee(pftthef_l_m@y(brateq llte(}gylgb opents- ddenyilar materials differs from or

-cvel -3 . | - | -1- | .
con%r_agléfé ltﬁéﬁ %%ﬁlﬁ%lgﬁ&%%luq}iﬁg gg}gﬂ%g l;fllél)‘ge_%tgﬁ él%%rfe’dqg%, t%rn? QS\égé, described
wcmymm&hmﬂ&dmenyhap@ynh@hﬂpﬁ@b, cycl ooctyl, cycl ononyl,

o0 o5 e Rt b R R b A D Bl

moﬁ@dle@a]hyd&fcaﬁ)oﬂ. Badial dfame & o cderbby &dmby Exdingpleseifarks grofips
dro atom froma singl e c bo of a

inc . Y o7 e o gDy eh s Ty PR (n-Pr
prObﬁPfCH@%ltz@Hs)' npiobﬁl (eRﬁ ﬁqp%o@w -GH QG ) )@t $n-BAT -buthV, Y |

I ncl udes |cyc ic radicals. co romati c r|n
CHy QS CH b 2 ARy it i Ry “GRHTGHak b d DA By butyl -
coaryethcHg -} %?fpi bf‘opglr(t bat tecrl@ﬁy @(CH3)£)| ngemgf xmpgﬁ&l

I NC

ut are not lim 0, ra i cal s

CHAGHIGI DT B BemsBiic bR Ry TS Hnsi penrldd THENREHoR), >
meﬁ?p@\b@? €O8&H; @?H@ﬁ?)e@%letﬁypg%ﬂ%}l( @H (CHz)y), 3

ydrona t hal ene tetra ydronaph

butgHACHHE HFRGH 0D IS bt HIGRGH Qg €l ). 1 hexyl

O ) i RO S F TR o
CH@HI@P&D(IC%GHS@@} a{rwwz Ienf,yl (8 g (GheHeC Hint-methyliDpentyl

BTy SN T

penityl mg:(aH@(@HfCP&)zDL@tmethﬂmmme I(@H(étﬁtz@Hgﬁﬂ(mmg)ggzamlmethyl 2-

EaC RN et R A At AR ST T R SR

theilikelependent | y mnth one or nore substituents descrlbed

[OOE%LSWHE%EE%%E gl @ll'GregH g/tﬁgﬁeaa{togﬁrgoé‘{\%g gal{l] glvohoxgalent flydrocarbon

raditet @RatORE1ve ehi®6h 2dmb Kw@tmaN,easQ onedi@ oDhns@furaiol] i@y @lcérbon-
havi n %@7 to 10 ring nmenb carbon atong and 1

carb. & Rertds B Hherg B ot rraé]ﬁ?lr{PChEﬂeS Bdigalsyavipgeis” and
"X eRhBtioR, B dotahvdi# Bl and "2 BlientdtRnd] ExaalpldsGaclde, but are not

system Fbterocycles are described in Paquette, Leo
limped toy ghyleil pt wayl¢fCHAS A relldet @HE Y TH 0 aghéhwilker y"

[00&%/ A Beﬁl% %n'alkﬁﬁwgr%%r% a:li%,r@]%‘)dr b?a%Eﬁedﬁa%(f%%(né gg&?éa%o%

md@ahﬁwwndgw@hesabmeaomﬁmemo@wapmsﬂw@ﬂQMMuMM%eye&aSmmsn

cargop, s;ﬂglpi(elt@ng Sﬁ ng)é S i Cﬁ‘ﬁfp ¢ l?)dt ,&fﬁ no rt I %ﬁyn\e{ggé%?ﬁ), ]f)%pynyl

(préAra D66 H, CHal e hRrye livdl al so |ncludes radi cal s mhere
heterocycle radicals are fused with a saturate

[00Belr t i al IThe timat earlockde’s {agocwiyla "@'«ﬁ’moryelwa%éw&yclealbﬂ"
heterocyclic ring. Exanples of heterocyclic rings
i nclude, but are not limted to, pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
t etrahydropyranyl, dihydropyranyl,
t et rahydr ot hi opyranyl, piperidinyl, norpholinyl,
t hi onor phol i nyl, thioxanyl, piperazinyl,
honopi perazi nyl, azetidinyl, oxetanyl, thietanyl,
honDplperldlnyI oxepanyl thiepanyl, oxazepi nyl,

methyl 1-



carbazol e, or P-carboline. [0022] The term "hal o"

refers to F, O, Br or |I. The heteroatons present in
woeqienaseyl or heterocycicyl include the oxi di PEHUS2909849453

such as N+->0-, S(0) and S(0)2. [0023] The terns

"treat” and "treatnent" refer to both therapeutic

treatnment and prophylactic or preventative neasures,
refh BloRotalt@t ARN-86haticS sdnitaildl 6V Sitial 9 funSnpied ﬁiﬂi\g‘he(vln%sﬁt% np

an undesired phyS|oIog|caI change or di sorder, such as
carbiiatefaYy s AUPPRIAYCLIS Hing BF & tll ZRrioadEsss as ooy plif s dicystic
carB&'yéleé ﬁh\éﬁ&tﬂ 812 a&%ﬁ%ﬁﬁ £ ﬁjrangédt, g&%igli e,Gb h Bicgab H,?J? 1. 41515.61

include, but are not limte , I"'evi ati on
or [§56ﬂrm8tﬁms an@{bigyahic strhesyclep havang Lert 1 Ogingdiaesepgp be arranged as a
‘ il ; - ;
bie 0 sy G crpe it R SER AT eI A RERSE: o1
bicpalo[gal A]octtne end bitydldie. 2dmswase Eempks obmonacgeticssiboeycles
t
1ncﬁ1\§gg)'tug %r% aﬁtleﬂrﬁllte,a_}o QL I%&%&J)ng\l\@&% ng;%ﬁ&fg#%?&lg%e% 1-enyl, 1-
cycﬁaﬂpblwt!-Zfeliyl alscych»mraﬂeaﬂlyt, oyceo&meyit Edycmhew Ivealyl, il fcyciolnex-z enyl, 1-
v iEF g e e e g e | R BT BITR TP
cwﬁﬁmmablcﬁﬂmbhageapdmmekeo have the condition or

sorder, or, those in ich the di tion de
1000 o AR RR S b Py e sepeean 8t T by
atofdb HeGlel B tHRITOMBa] oNBRMS d@BerdiBIH filon0f sife] € SRS of a pdrent
present 1 nvention that (i) treats or prevents t he -
arOBI&P‘{ TIRgvarMd i Sems 887! SPOYRTHTE FPFEsesd igitheareamplary ytjugtures as "Ar".

Ar@litcBRidabiByolic MdalsotbBSing B arBhbtid MaL BB § s@liral®B Rirtially
npt ons of the particular disease, condition, or

unsaiy gL, Ofgrromatici cprbeeslie At ketwpeyalit Hys Dmicabiglesrows inshue,

but@fe AR TiMitSy PEQNEs Abrived §roRAEdn L&Y |(1§Hen§ib SERSiRredRANE ON,
or disorder described herein. In case of cancer,

naphielenp epthpeenci mdenyy, ledapgle t Qxﬂélyém@mtthabefnex ha3drug may
ta&ﬁ%ﬂg&%ﬁt HQ?QQQOf cancer cells; reduce the tunor

SI'ze; slow to sone extent and
[OOpS]ef er aHIhy t@tn@ Phetaraaycler” "hebﬂocycnﬂ'i dndr heteonydlintiog" are used
|, _organ nhi bi | ow. t xt.en
1nte? %eag]fgrglreg:gq a%% %fer atSﬁt%at[e Ry ?%s’f“%@ %nsatunahedb{T% o %%Vn?g 8ne or
mo&xlmable xhdoit trlplel]mmts xgrm\thh ringnaftocydie lradaat of DtoslGmimg atoms in

tent t ed h.th
e Rpe ORGSR b tertien SR BFREEh SuGPa e e
ren@NOfinddtdrhs BXASTC WigrEare moeeedlﬂgsatomst is GptyoraRy substituted

stati.c and/ or c t ot oxi C cer . thera
ind El%/eflg@élg Wlﬁlaﬂl?e BeMHE lﬂﬁ“@’ﬁnts ]daﬁcnggflatﬁ%l A Be,tergggcﬁ%@[%lée a
mohd&“@cl’é ihBEing 9t SRAHEMPErOQ 8 HTaMon ﬁfBIB)an@D &/ Pheteroatoms selected

determining the response rate (RR). {0025 ] The terns
fromdp (pRdP) Terhicygledwring 7 P ﬂwae?l DI4tp &caltbpv gtoms and 1 to 6

hetSloOME &licctA RonvRED, énrdts§ rf%f‘é&l%ﬁ:bh Blc{yao [%15[5,5]. [5.6], 01 [6,6]
application. "Abnormal cell %;gé¥" as use here
T 5

systel- ddcieregyglep @\xesdesqﬂhed indleaeptte Rrigeiples pf Modsin ﬁletemvchc
Ch%rﬁlsﬂl’}n Ct@@ﬁ”ﬂ@d}&mi‘ﬁfN 19’@ lﬂaﬂkﬁfa}{ly '@f‘ﬁ%’c@l@ h 33'[51, é €. S 9;
oss of contact b|t|on Thi s 1 hcl udes,

"ThexCheplisery of Hetemm@rcr@qm@mw A sorfes of Monpgrmpls” Gl Wiley & Sons,

Ne{vt%‘iﬁP 1930 {(*b%sel% O bl BEM S &SR Fﬁ?& rl@ &dr%t E}IdeJdAm Chem.
over expr essi oh 0

Sod, ylr%Q) 8?955!66 n’oﬁﬁero(}&)yl b 1gciudm aachealls \glnt‘amheterecmw redicals are

| ferative dis N whi
fuse& ng% g éur ted Sg gg %ulrls\'?lg 2 Cmrln QL arromattcg(‘)ar XIChtc Sﬁ%ertero%‘)ﬁh(f‘ ring.

Exq:mpjd:sl df aetatoeydm ringcplinde, but are octilingtel itd) pgesljdigyd, )teteahydrofuranyl,
tunors that proliferate by aberrant serine/threonine
Ki nase activation; and (5) Renign and malignant cells
of other proliferative diseases in which aberrant
serine/threoni ne ki nase activation occurs. [0026] The
terns "cancer" and "cancerous" refer to or describe
t he physiological condition in mammals that is
typlcally characterlzed by unregulated ceII gromﬁh. A



Exanpl es of chenot herapeutic agents include Erlotinib
( TARCEVAO, Cenentech/ OGSl Pharm ), Bortezomb

W@ YHLOWDED, M || enni um Pharm ), Ful vestrant (FASUOBEXD)49453
AstraZeneca), Sutent (SU11248, Pfizer), Letrozole
(FEMARAQO, Novartis), Imatinib nmesylate (G.EEVECQO,
Novartis), PTK787/ZK 222584 (Novartis), Oxaliplatin

g u i
dih (ﬁb%&l 'Eb@ahy%ﬂ&ﬁfeh}l; teRalfy gbk ?raflill &lﬁﬁﬁgﬁ%ﬂmEtetrahydr?thlo’pyranyl

eucovori n nycin
piperimyl HeIphY mykﬂmg@)rp@mslz ﬁe%nﬂ@la%ﬂa‘h hqmqnmef?é)ny
f f 9 Vi
azeh@ﬁl?li ,Q{égdr?gl éhggﬁﬁgl%%% §;] &@b £ %g)éla%(é% é?@ dzepinyl,
thigxegtigyl12-p 8ol B2l 3-pysol )meéllnkly?Iéﬂomgyla@éW@HSIuélhxwl, 13-

o A SR B DA v Bl
dlhp(ﬂrpbwaf aw*azwlzimwldmdae@lirwu ahidasolidank S sepacycoldr ideremd, 3-
azag}%%ﬂg [ﬁqﬁﬁegta%np atl] a?zgl?)g)?lorjﬁ E*}?{l{ é})%so n%}gtles are also included

nes 1 ne an1n
withinithet slcylbeeofem Hetimitive, Elxamplbhyﬂ ad’wmnbuyslpﬂ']grbw‘lwlﬂf&eln ring atoms are

R LR R e AR TR e N

uma9manptamhaﬁmnh&m@mbudbﬂgtbh@u&ymﬂaﬁhmﬁmﬁmahmghﬁs or 6-

mepPREH Gy EUNER SRet Bl §pt 14 Heting SR AR Rasprmtion of 5-18

atoﬁny %hﬁinhrfg oAb af MYfR)hctedayddhisapiyEhdRstIK fRfictcd GrondiiitrYgen, oxygen,
ycin 1 and cryptophycin 8% dol ast ati n;
ErarErpWElP]ﬁS ef hedqropay} r€§0"cpﬁ érespyﬁﬁhﬁl@ (including togxanigle. 3189

hycﬁ&%ﬁ%ﬁﬁ%ﬂndaﬁdlﬁ%ﬁrﬁ@iz@@rﬂmy@ %?ﬁfnﬂf-lﬁﬁ tiaéluding For example 4-
a ni

sarcodi ctyi n; spongi st rogen nustards such as
hydsprypy Amsireih pyrmbéftﬁa@ﬂ»éznyﬁ@myl é‘fﬂaé?léib Fglphigsyldsoxazolyl,

thla%éfy[ %M‘y‘l ri?othlbgoﬂﬁ f}%%gf? qufﬁ%ﬁﬁkll qg&fuﬂ%ﬂh)f]eindolyl benzimidazolyl,

|'or et"ham ne oOxi hydr ochl or i de, hal an,

berﬁ@ﬁaml elhl_ﬂ@ilnyb slaedyleinielezinyb mbthalamngl pyradazinyl, triazinyl,
150%%@%112 é{eﬁgﬁelgl, %%%?%52%%1% %%oltyg r‘gfl&é(ﬂ%}é eﬁ qﬁra%éh?h b@l’?‘zofurazanyl
benaptiriophdnyk beraothiazalyl, ronrekizely]l, qamazddingt faisoxslicyl, mh‘ﬁlhedmyl
antibiotics (e.g., calicheamcin, especially
mmﬁﬂfggﬁgdﬁ10|n ganma 11 and cal i cheam cin onegall
[OO(ZGXngeW Uhe tretetonydle orEIﬂ:terdémglgroubiﬁlgﬂ))e &Bbdkﬁaar&&ﬁbmked) or

nio S B TS e S AOTRER AR nd o

hmﬁamacazn)dms)haddl Hate@dtsy OleDEH 1R te@oatNClart ebr&tee dt @hitionapy, at 8iod 6 of

n antibjiotic.chromphores C in si.ns, ..
a P%f&“le ai ﬂ%‘?“ﬂ” a%toh? S’F&/BBFH‘M "z&%f‘%‘h%a |°é8n‘?§& Fdmidine, position
2, %£3Cdrigng mpf/faﬂme GRE@Bh C) 3 4, é‘r%rdflaffﬁ&ﬁﬂ Qétfh,hy@r@fuldrﬂ Rdphbad)pyrrole
chronDnyC|n|s dactlno cin, daunor ubi ci

or tgERIYPBYEQ LR POt 279052 6@&9 270k [raigaFolfeor tmml%m@lwé 4, or

5 of APXQLYhE %‘yﬂa)mle @ﬁ%ﬁﬁiﬂo[&op&ﬁ?&ﬁbw BGIf Ba aziridine, position 2, 3, or 4
cyanonor phol i no- doxor ubi ¢i n, pgrrollno doxorubi cin’
0

of agrpactibrsx PN Bi & 5ng. /- &t efiisiuiohine eropidipn & k4, 5, 6, 7, or 8 of
ank&?&ﬂﬁh&'n mar cel [ omycin, mtomycins such as
cin C, nycophenolic acid, nogal anycin,
[0031i vony@iyrw;ay @ epiapty gidnot bmntﬁmqnonig/r@gw bogdﬁddwgm:wrcles or
' r.ent N

het%ﬁ&rﬁgl}[egiloﬁfiec{l agg&ﬁéﬂ&{ P&f;hnﬁglgqcigl? a&@ﬁcﬁﬁé g%rxo% 9%1%8& Ol
pyramting - ptredbiot, |imt§3@2<ﬂu0m1dasohdﬁteh2}tmldmﬂlee,éndndazohne pyrazole,
Py e Ry ki Bonfins B, 18R B Tiandesote
posfitichi 2rcef aasmid(o@s orSiskgiid cdige fplomdarr 4bf aprpbeliver aalgtosid ti P n:éa

t hi am prine, thioguanine; pyrimdine anal ogs such as

anci t abi ne, azacitidine, 6-gzauridine, carnofur,

cyt arabi ne, di deoxyuridine, doxifluridine,

enoci tabi ne, floxuridine; androgens such as

cal ust erone, dronostanol one propionate, epitiostanol,

mepi ti ostane, testol actone; anti-adrenals such as

an1nog|uteth|n1de n1totane trllostane folic acid

- r o o o .



("AZA"), cyclosporines, and biol ogi cal response

nmodi fi ers such as Rem cade. RTM (i nflixi mb) and
wWEneI30RTM (etanercept); fibroblast growh fBCT/ORSR09/049453

pl atel et derived growh factors; enzyne bl ockers such

as Arava. RTM (leflunom de); and/or a cartil age

protecting agent such as hyaluronic acid, glucosam ne,

Cmﬂﬁ@wc&quﬁ&ﬂ&bn [0032] The term "prodrug” as used in
his application refers to a precursor or derivative

IOO?%Jr m of T&e&SMpdaadredIs tore GLivrent.i he hetraeatons ResysaLIN detgroaryl

or REHG RPZHITRIC tﬁ@bil&z&f foldfueh ¥deabt %(@)%H\S% d or
convérted into the nore active par ent form €. Jg.

(00931l man, ThPicyes &fg@ "1 ad Cagpdrment Orgéanta brash ﬁls};apetaiccﬁr@h@wmﬂ

pro cef‘itc 36r gl%g% res eregf? the?b%fbct?'ig?o opJ@\;le‘i{ 5} w&dvﬂgﬂessen)
an @tdemedavlhys&@ipglgeéchamg@ OfT d;ﬁcgéetresdclualge welwmﬁyﬂ ot sideadedf tcauter.
For%&l ﬁ%eolglf[ﬁég fsn)é?njt_lggés%ggﬂlcgé og Irieg%l—:d ¢lind C%, re%lHts Qchhhd\%g‘th t%% not
limitedcloudyiabort ofaymptoots, i ithaoknt d exmet efrdiscanat Sitahlllllzleg (1 e., not
v R BR e B KRRy bR BS Rt Fon amglisediting

palba[tﬂ;d fofl g, dlspﬂptslat‘éearﬁﬂﬁlﬁlﬁslﬁh Oghe}tl’fe@ﬁz[rtig&,r tdtkl g Wheer detectable or

f ed rodrugs COS
iR b s menf Ear Rty REE St s comrraiapiyered
surGinkISE hdt wetceﬁmgh@a@@mcnfomdleecp&nie@ﬂnrehﬂ@cmﬂ@Mség&eady with the
0 tlonally substituted phenyl acetam de-containin

CO“&F’&&P& gisordey_as gl e PP ORPRFelO ARYF 1BE FRIYditipniof dordnar diosein

whfeﬁ%rdégéﬁn&mmo%@1sh§b@91ré\4@1ﬁéded into the nore active
totoxic free drug. Exanp|les of cytotoxic drugs that

IOOé n be déepbutq Zesgenentica!ly ciiecside tyowsr RempAn yEeINt A ¢ hi s

corhﬁb\ﬁﬁ@gf e plle%lt H9&ntioR Wilat @5 ety plrévghtg ad ptalQrcul‘ﬁPME’é" g@ndltlon

the 1 nvention and chenot herapeutic agents such
or djmdﬁm (bedtcabyveamflonss) A climinadolne pemofesyapiomsdfi dre partlcular
: [

ais A URREDr, O SUPr TR (R Bi T el DP B On B o oPBIEED o

of thepirtarridisced, aosiliign,ropdisbrder deeutiai hereis. knthomase of ta’meer the

thel%g&{tlh 5‘19 P g%lve a Cotu:%‘y I e e(f'rlﬁg %é Ceh uce rtg% SI n OI” gasﬁ%er cg’lFJ ¢ reduce

theftmnoremmphlblt f(lreqrsidvshte soxt datiatand pﬂefedartﬂ)y(gtbmtcmmer cell infiltration

tion m dat i

i S F R Bl lop PRk e BTN avetge,

meamnasid; ichibit, k(ﬁ‘son&fexfehe tumtbfigrivah.enhedr RURAUR6e extent one or more
ccordin inyention _includes netabolites of

of t %Wﬂﬁga%‘?cﬁt Wliﬂhig‘é AtEh, 11% tﬁ?:?’iﬁ?ﬂtﬂﬁ BBt growth

andSrQAUSEHinB YarteiXdelE 8EH LI Eds Bt G 6ty REdxid) @oacﬁﬁémmw@

of this invention with a manmal for a period of

tine
effigapyrcpg P%Wﬁawdyﬁ%?}an@lw ABPHFING tfﬁrtmfetdlseﬁé PEAgFession N(TTP)

and/QQUBtHAinig tROSYPBse rht%éRR smal | vesicle conposed of
vari ous types of I|p| phosphol i pi ds_and/ or

[0033]r f act alfe kR capnpEgnal §@fr grpwrho endidyperarojifestivg digeygdgr™ are used
1nte§r§ﬂéﬁ£]sa91§r ih B %f%a'tlﬂﬁ' 04 §r@FrSa1 AL1P Qo@vﬁ@ dasl'h%deﬁe?elﬁ1 rﬁ‘fhess therwise
optionally, chenot herapeutic agent) to a nanmal The
indisatep.opierts C@f gotveh thatpondensndaneoioomuntgnlaery argeadisns (@8-,
e {
los%!)ij cl%}{t%t @Blﬁ&ﬁ%?‘gﬁ uZéhEH[ Bg{%ﬁ@ﬁgf& tgl? rbnlﬁioﬂnﬁ a(gvgtﬂl%ﬁg) t%u,?lfor
cells :étum@ex)i thapprokfeste byoexprestingic muwred tymsneolnazrsle loy ovenexpredech of a
rece torct LOSING L i asehgg? ka es faht haenct gfﬁ %‘f ¢ rgldiura 1Vé dlgeasaets in
ohtaln Infor ﬁ? ehe" Fhdi’ca usage
whidh abgent @aring ikﬁlhfeaatctlﬂmon ocnirs; &) dy ﬁmtolrsotlhst maﬂcférafe by receptor
war ni ngs concerning the use of such therapeutic
products. [0036] The term"cpiral" refers to nol ecul es
whi ch have the property of non- superinposability of
the mrror imge partner, while the term"achiral™
refers to nol ecul es which are superinposable on their
mrror image partner. [0037] The term "stereoi soner”
refers to conpounds mhlch have |dent|cal chem ca

T L T . 11" a



[0038] "Di astereoner” refers to a stereoisoner with two

or nore centers of chirality and whose nol ecul es are
woa10/930edr i nages of one anot her. Di ast er eonmePGI/H82089/049453

di fferent physical properties, e.g. nelting points,

boi ling points, spectral properties, and reactivities.

M xtures of diastereoners nmay separate under high
tyrés@R NindkdsOn) anpdudobsGRdt pRIIBGHE BY 86cr@HCRiAS threonine kinase

crystallization, electrophoresis and chromatography.
activamo e ypani erind svaligwenpeells of othey nseldpratiyestispases ipyhigh
abe%ﬁ%@HMh%hl‘ﬁQkﬁﬁs% B@AToS BRGLI mMPosable mrror images

one anot her. [0040] St ereochem cal definitions and

[00é@nvent i1 germs eepnerst @ridn cepspreps rEipr foolr Mepdrils: thpphyeipldeagal

. . 9 4) "
con'@gap é%ﬁﬁ’[s WIA‘[E %ga{lig%@ ﬂed%%@egﬁgteiﬁ&@o&é §\ tlamor
corlirsengneSr moteStageaasivel. Sxpmplf oragemiins@oripoamdst'1; hmlted to,

. /1 . . Y
ol b SRS D, DRIk oS T BRI
partieﬂletre:v(&nplm stldfiﬁraﬁéam’ mcla&e slluamousd‘leﬂ terent.g., epithelial squamous
ter SONEri C. i nt ended t hat I
celictag(‘;e O,uélg Sajeer m‘f‘IB?lH% 518?,1 CFI‘Z luélg ﬁ%né:urn gan- éﬂaal %3@ lung cancer
("NSﬂZ\IE)"II bdumocdr¢itdrdofie g amdiquirhedstce@inoma of the lung, cancer of the
i ast ey eonmer enantioners and atr og.s rs, as well
per Ry PP RE PR SO0 s OPRER e ke pigirnal
canp@ pandfcatid\@ndr E8@BlastbiY,RBtvidANcandE WA H@RLE, BRIRAUEISIadder

exist in optlcally active forns, i.e., they have the
canggf; Pappipmacbrrast eaneer gpbonseBsre Teftalispaase cplorestel saeeer gngpmetrial or
utehifk &%Mnﬁabkdl&a@rgléﬂﬁfch@ﬁlbhﬁ 188l W R AMRALRA Brostdiecancer, vulval

prefixes D a L, or Rand S, are used to denote the
Cana@s@vm%ca@whe@@ﬁcatawwr@s anaheargpeag PRElcLBEsionat acute leukemia,
as WA {sHea HORIEI{ Rdck ARG Prefixes d and 1 or (+) and (-)

are enployed to designate the sign of rotation of
[003Tlane- pat ahpmredicipeyiie agant'tihe conppyod ngkfuli the tiatnegtrof gancer.

- : iS4l
xRN i Fherkt i ARG LA b BB TPA REBUN s, ORERIRIS
PhaymenBosdzosttr(YELOADER, édlenstre Phoins o ey sstrantd FATBADEXA!,
h r not

Ast?a&ceggc% tS %bt (?gg?’%%ngf;lze%ioq zol¢ %J;?ﬁf %fAer e agrtl ﬂgatlmb
me@l‘h:ﬂﬂ((ﬁldiﬁfEC@,erovartm )Pﬂ“Kﬂ@WﬁK zszas;sm (H\E)mims)SOkailpdn‘tmeéﬁloxatm®

e e r o PP BB e T RS D SRR TRAL AV DG gyern,

Lapafig®(EY EERBIR, CGISKITAY0 16CClako Bh@h &lihke LenafasibliSEn 66336),

Sy Pa ‘o b Beseib S kb e LA L Arfaieen S

AGIFACEUBSN | ; SRb® alk@a@iy R6ntt §Rh Ak thidtefalahe cqrfrdxmm@
enant i oner i c}kmoem es, devoid of optical activi
cyqlayphepphamuds: alior suffgpatesrush aS&alsulfaamr%Mf@ QfI‘SPi‘HOS‘fl@Pe"rZé“dmeS

such@s Bz EdpH I @tbol S ReBhSuRfloffdl {daqr&idba; %ﬂ@[&irﬁiﬁes%ﬂc h are
interconvertible via a | ow energy barrier.

methylapslaings ns{usineradifrtanie.drigthylensniekeure. H@tf;yﬂ%?@w@wraemde
trick R OARDRIsphtahiid Gnd Hﬁl‘?eﬂfy@d?%{e%ﬁlhe NRet¥dRinT GpaidIQbubltadn
roton, such as ket o-enol I m ne- eham ne
and bydlpteeinongd: |ama@pwﬂw:@rﬁmeluﬂmgﬁ@rﬁzntbetimal@a ¢opotecan); bryostatin;
[ :
ol BT PR BETBPAR ARl R o8 At Eagsfops
cryat@plgptrm lﬁ[bagtlcslﬁr]y crygtophsa 1 laad eWoph}eﬁle&)sd(ﬂzstatin duocarmycin
(1nc[:f1f1dfjl régnﬁc ﬁ)zr;[t}lle%a O%Shlgafj% @geéln cligﬁqalré\ﬁ@hpo]]eutherobl% [%ancratS sa[latln a
sar¢ddadt)umtepo1’(gaﬂtatmr gitrgdn rhusmardsetlch 4sachiudrtaicad, chidrhaphizne,
acetate, oxalate, chloride, brom de, iodide, nitrate,
bi sul fate, phosphate, acid phosphate, isonicotinate,
| actate, salicylate, acid citrate, tartrate, ol eate,
tannate, pantothenate, bitartrate, ascorbate,
succinate, maleate, gentisinate, fumarate, gluconate,
gl ucur onat e, sacchar ate, for mat e, benzoate, gl utanmate,
rret hanesul fonate rresyl at e et hanesul fonat e,

o - o r . o o e e - o



[0044]1f the conmpound of the invention is an acid, the

desired pharmaceutically acceptable salt may be
wWEeEpasmwes by any suitabl e nethod, for exanpl e, PCT/US2009/049453

treatnment of the free acid with an inorganic or

organi ¢ base, such as an amne (primary, secondary or

tertiary), an alkali netal hydroxide or alkaline earth

chlai%bl@ds Q¥ tBghus@e, 1th@arhid& Sacchloldfibdi Rl néenlSXARRIR DxRE
|tagle salts include, but are not limted to,

hydé?f@éﬂﬂde @%lphaéandeqvemé@hw phenesiaring nigdnérustige,drefogpmide, uracil
muSth¥ChiREs AR s @Ak Bérﬁl%stuém&b?otooﬂ{ B Ysting Q&Hﬁk@iﬁé Yim @i,
tertiary amnes, and cyclic am nés, such
andp‘ﬁmemuﬁinﬁeantlhﬁtlmch ﬁtﬁet eﬁ@dwneeﬁ@mtlﬁe(e gawallqhnmlgaln pspecially
calr%ﬁeahﬁmg g{lthﬁgﬁ aBEl chﬁ&%lamom% I?E&@ew@kﬁls ﬁlt# 1 (199
magnesi Gm nanganese, 1ron, copper, zinc um n (rin an
33: ll$1 tﬁ&),rdynfrﬁm%inﬂmélngidwmcmp’h arspeelniatealshigh as clodronate; an
eSpg%ﬁn%g%’%? Iw%ll aé Re%lcgr%EISS%at n c%% n% ﬁor%%g(?#e?at ch%moa)foteln enediyne
anttbmuic ccbﬂong)pmabd),w,claWnbmymme aajmhmycm,nagltmmmm sz ainer blsomygpins,
? r mul attl)o T2| <$1ei n(gnt r eat eg. .
cac ﬂoé’r‘%“\}\‘;? e lf’ﬁo%é‘?,&‘)m%fl\f&fzémp?‘ PO A, SOy § 1B
daudbrubieimp exrubicing 6 @ia@6-5 o 4 .-s@lcueng, AHRIAMY@B\I@(%xambmm)
glnﬁﬁcl)und of .the inventi E{ﬁd Exa I. Xent t hat
mophp iRy HbiELn. Cyae g holpp-dagop HYFFP a i @
dedx§@d3;bﬁibﬁiﬂ9| epir@bibRaN&brubiaf, RRADicin, Mloﬁ&&lﬂmﬁﬁ@cﬁﬁ Quch as

acetic acid, and ethanol am ne. The term hydr at e
mitpgyeip &, pRycqnhenqlis apid eyosalamy eint flowysige Agp! %Y% Gpgirpmycin,

pur% &h, queRRGdih agortiSiER stﬁmhfgﬁhl s'ﬂgpt%&iiptubél%fd%{ SbdPmék,
stlﬁuent that i's comonl O ed OCk or

Zlne%t%me%qrulampawrremb@}ﬂeﬁ BYFEap 6’@31 Y?VtWﬁeﬂWé%E%qﬂr(é -FU); folic
ac1&75ﬁb%gs GHRGE H&{b@{enﬁrrﬁélﬂétre%tetﬂ?@roﬁt&'ﬁp A rexkRr M@Ml@gs such
am no-protecting group” is a substituent attached
as ﬁhmlaalhmam -mercgptopiying Hhirminirme kbiogyanmeopsiniding ealegyiswah as
ancflt%lﬁé 'a?a%ﬁidh}ey6 lclﬂluh@lﬁe %Qfﬁpoqwg}aar%}lhé %lpfiegxyurldlne doxifluridine,
am no-protecting groups 1 nclfude acé
enaeitatfihay Gposidetcydndrageimnuolx ysoatusormpk, c(r@ﬁm)a,nolone propionate,

eplgoes?alz Xi %Xﬁ%?gta? on%ﬁtg%%f 5% ag% gdrelilal ﬁ];lch as) amlgoglrl].lt[:thlninde mitotane,
tril§siyney fokiy aqmat mphﬁishen gucglra{s lﬂ‘m'hmlc eéldr &cglotone; slaibpltdsphaende of

a hydr ox I cts t.he h
eivfiohies P P Bt Sudind B v b et el e
defaﬁeﬁr)el dﬁﬁkﬂ:olcfnleﬁdlkzydltﬁmb )ellforfnﬂhlr?e adlllqmgymr Qle@et i q)hogﬁmu@
re S.to a substltuent .o t oxy rou at
eto%lrl%lgk@“t}'ﬂn Bfaeproxy wea deinak OIF(?H%P‘? gﬁaml 15
magztaﬁsha@@xd RAQME6EiH) hiGERPae; lrrﬁt‘élxéﬂﬂ@n@ hespydasmbr; anmhle{ehyl
yanoet hyl -(trlrrethyIsH )eth

penzos(altlp* Rpgflmt,sgqawb}c‘éq wapﬁ%, |p0d0 ¥1y1’11nlc acid; 2-ethylhydrazide;
progar()é&tuﬁl PSR Y yg&@wr])d@%&iﬂyex %JHS Natural Products, Eugene, OR); razoxane;
2- (p-ni trophenyl sul fenyl
rhizax{ng ﬁlg@ferwspm@gmma-tetuﬁmmc T éEangIe: add 't he | ke.
trlcEththﬁ‘etgﬁ51@&@'I trlg?o?}?e%rf%g ' Qs%ecq;ll)pf Qtt&qﬁ 'VQIgacgflﬁ %plsbrﬁlﬂfjA and
helir use, see T. Geene, "Protective Goups in
angmdg@m m:et&m vindesing; dar@n’@nmw In@ym&ms@ms mlNewn\t@lc kitolporol |
: bl f.
plp[p‘t%gﬁ]i§ %@465 e@rﬁblﬁg ] ege%% ? hdsBlYa%ﬂgé a taxalds
TAK@D@J@@CHta}@t Bristo]- Wrwtmglbbt(mepm @runmllon:; NJe)dABiRmé{AIﬁiETM
(Cremgﬁ%o{ rreeS:') glg%r%lr S gln{aere nanopartlcqng rmu a{lons OITQ%C 1baxF1 (fAmerlcan
Phﬁmhctemlc(aé RyrtnergSehavadery Ilhn?dli)yarﬂd[@e}ﬁb ® §ddxtmxelaRichne-
prodrugs thereof Unless otherw se stated, structures
depi cted herein are also megnt to include conpounds
that differ only in the presence of one or nore
isotopically enriched atons. For exanple, conpounds of
formula | or Il, wherein one or nore hydrogen atons
are replaced deuteriumor tritium or one or nore
car bon atons are replaced by a 13C— or 14C-enri ched

' o o "




[ 0050] I n an enbodi nent of the present invention, when
R3 is -(CRL4R15)"C(=0)R11, - 12 (CR14R15)ri NRWK |,

W0 ¢amamis) nOR11, - (CR14R15)nSR11, - (CR14R15) nS(DYRDA/049453
or (CR14R15).S(0)2R11; nis 0; and Z1 is 0, then said
R' or R12 is not aryl; when Z1 is O, then R3 is not
CH2-aryl; and all other variables are as defined in

Pofl &, J\ntofl)g @%l“é)nc}ﬁ&aﬁﬁpﬁql OEMZz A KD té%ﬁlcﬁﬂﬁ’&@ rlfi—thloguamne

i nvention, conpounds are of fornula I-a (i i's
mefqRpOBITHC ZDCtEFXP1S: RiptEugygnalogs Hick ps @Splatmanri §arhn1n>lat212 is

inbla sRle offathlde Smitoxértr ris 3
v i}l ﬁflib@ %’Ppo' ﬁ( @ﬁ 16); 1f‘§f r(ﬂd Semrt okt 611%2%1'11% i égec"l_\ﬁ@iﬁ’{ﬂ‘i@z

(VHReTB); ENEOTS; chipoyids R Z 3o R aminppigfin;apecitabine

is NH, and
(X@éﬁg%%dngfoe &3? fir- %Ft 0(‘ Mﬂera!s‘l: E‘?lb%r , @ is N and
diflagroimgth@ldynithinel(DYIHQ), @tlnmislsulcls aNeltan'iQamd; a@HplzamglaZBtigadly

acc%tablé ag(sj a%ki Gnd ?\%%fan\;eigf ag%&m‘édabg\;%e are CH) The (i - €.,

l1-f (i.e., Z1is
[00%8] Z2 i SAI(d—inalndbdZB thesieﬁblnomnﬂ'chéﬂlothﬁrhmntlc/menﬂkafeeé) ane
efi ne

f | |. . 00521 | )
horgop ) Pasie RS Catinibic hrmaps whon 93 byorbsh gy
estiogenslandh ﬁlﬁtlv%&pg@rre@togﬁloahlrwks, (SERMsﬁ ich@lidge for example,

I N or
R o S AR e st s ciBBe o g SinEd ve.

hydr&Qeedl dxifeRROS R e, %B&@féhé’ﬂtﬁ’tl wxh 8t &ﬁpﬂgt@&,emd FARESTOND,
Z2is CR2 and R2 is H, net c: and all
00@@#@}6 CIERLS) ofh) aromafage laélba%rf» .tfﬁ*éalh}bﬁ th%@%ﬂl%\anomafasq whichy

reg@l%teg &tioB&FprbMicBBY intREac®Enal BEnRREOH hITBHeRartiNS & $)08Eazoles,
amfrllogl\lgtethlmlde MEGASE® (megestrol acetate), AROMASIN® (exemestane; Pfizer),
formestanie, fadrozole, RIVISOR® (vorozole), FEMARA® (letrozole; Novartis), and
ARIMIDEX® (anastrozole; AstraZeneca); (iii) anti-androgens such as flutamide, nilutamide,
bicalutamide, leuprolide, and goserelin; as well as troxacitabine (a 1,3-dioxolane nucleoside
cytosine analog); (iv) protein kinase inhibitors; (v) lipid kinase inhibitors; (vi) antisense
oligonucleotides, particularly those which inhibit expression of genes in signaling pathways
implicated in aberrant cell proliferation, such as, for example, PKC-alpha, Ralf and H-Ras;
(vii) ribozymes such as VEGF expression inhibitors (e.g., ANGIOZYME®) and HER2
expression inhibitors; (viii) vaccines such as gene therapy vaccines, for example,
ALLOVECTIN®, LEUVECTIN®, and VAXID®; PROLEUKIN® rIL-2; a topoisomerase 1
inhibitor such as LURTOTECAN®; ABARELIX® rmRH; (ix) anti-angiogenic agents such
as bevacizumab (AVASTIN®, Genentech); and (x) pharmaceutically acceptable salts, acids
and derivatives of any of the above. Other anti-angiogenic agents include MMP-2 (matrix-
metalloproteinase 2) inhibitors, MMP-9 (matrix-metalloproteinase 9) inhibitors, COX-II
(cyclooxygenase II) inhibitors, and VEGF receptor tyrosine kinase inhibitors. Examples of
such useful matrix metalloproteinase inhibitors that can be used in combination with the
present compounds/compositions are described in WO 96/33172, WO 96/27583, EP 818442,
EP 1004578, WO 98/07697, WO 98/03516, WO 98/34918, WO 98/34915, WO 98/33768,
WO 98/30566, EP 606,046, EP 931,788, WO 90/05719, WO 99/52910, WO 99/52889, WO
99/29667, WO 99/07675, EP 945864, U.S. Pat. No. 5,863,949, U.S. Pat. No. 5,861,510, and
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[ 0054] I n anot her enbodi nent of the present invention,
Z2 is CRR and RR is H F or d; and all other
wa a0oafdoes are as defined in fornula | or |1, BPCT/HS2009/049453
defined in any one of the enbodi nents descri bed above.
[ 0055] I n anot her enbodi nent of the present invention,
Z2 is N, and all other variables are as defined in

EP 700,834, a1 bt Which hre iRorRsatclafctdde s thélr @fYetROBy Rferéd®. Examples of
enbodi nent s_descri bed above. [0056]In an enmbodi ment of

VE@ﬁé@Cﬁp@é Fesineriesg ngipitory anclugde @etd-bagipo-Raluproapiling)f}-gethoxy-7-
(1- &EtﬁylpQe%n%lﬁktlﬁwg))?lﬁﬁaz%ne%%hJ?W |vaa1ﬁ15‘lg 2%@1{11119@\/'@%1/ 32651), 4-

| es are as I ned formula |

(4-Restrp-Renrthylindohs-ey ot methexse b rrbidins| mkpsqppfcﬁeqmamh@
) S T Pl LA R ST
SURI 248 Gtuniginiby A¥ O AbK8SY] 4ared aemplehiswedh asthésgrdiralosed in BET) | |
bed
Pub‘?{gat%% 19{‘5 g@fﬁ/ﬁ%@% 3 %é)@r’é)sdbwllﬂé 9%’9%‘ ?ﬁd‘\%}% é&?ﬁ%?h). e

anot resen
[o029lvent i dﬁherZ@amlﬁem&han@thﬁ@eiuﬁc dgents thaDbvdn bmruséd in camtlination

wit) e 8BRS Ry SRS W LA PTG i g o
tho;&b@p!(ﬁ“ce_d [110&5gighfbst ah(gt)(b@ rJOIﬁfllT(’ﬁOhb NenCamebr Iﬁlh&?&ﬁ&&ﬂ?éﬁ@s UsS
BRI BopiteliosRs Ppdsoh R exgdh B ol SuS fesasao:
Usmoislss Wmmmbtsmmss dﬁg‘%mﬁﬁgﬁggmzod@%@ﬁld W@I%O7é04§|8(|)6

W%@‘P{HKO%W 3898%044?189%% Uret00H Q82 304 W@r%ﬂ?ﬁ@%“%r W, or
200%00defd: Mg 20d3/@NYIR NS 0031 78 et ge ot S6 18e Sy 26@)@%34997; US

200%*/3105%261'2; EP 1417976; US 2004/053946; JP 2001247477; JP 08175990; JP 08176070;
US 6703414; and WO 97/15658, all of which are incorporated herein in their entireties by
reference. Specific examples of such PI3K inhibitors include SF-1126 (PI3K inhibitor,
Semafore Pharmaceuticals), BEZ-235 (PI3K inhibitor, Novartis), XL-147 (PI3K inhibitor,
Exelixis, Inc.) and GDC-0941 (PI3K inhibitor, PIramed and Genenetch).

[0030] The term "inflammatory diseases" as used in this application includes, but not
limited to, rheumatoid arthritis, atherosclerosis, congestive hear failure, inflammatory bowel
disease (including, but not limited to, Crohn's disease and ulcerative colitis), chronic
obstructive pulmonary disease in the lung, fibrotic disease in the liver and kidney, Crohn's
disease, lupus, skin diseases such as psoriasis, eczema and scleroderma, osteoarthritis,
multiple sclerosis, asthma, diseases and disorders related to diabetic complications, fibrotic
organ failure in organs such as lung, liver, kidney, and inflammatory complications of the
cardiovascular system such as acute coronary syndrome.

[0031] An "anti-inflammatory agent" is a compound useful in the treatment of
inflammation. Examples of anti-inflammatory agents include injectable protein therapeutics
such as Enbrel®, Remicade®, Humira® and Kineret®. Other examples of anti-inflammatory
agents include non-steroidal anti-inflammatory agents (NSAIDs), such as ibuprofen or aspirin
(which reduce swelling and alleviate pain); disease-modifying anti-rtheumatic drugs
(DMARD:s) such as methotrexate; S-aminosalicylates (sulfasalazine and the sulfa-free

agents); corticosteroids; immunomodulators such as 6-mercaptoputine ("6-MP"), azathioprine
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[ 0061] I n anot her enbodi nent of the present invention,
Zl1 is NR: and all other variables are as defined in
wo o323 or 11, or as defined in any one of PEEUS2009/049453
enbodi nents descri bed above. I n another enbodi nent, Rl
is H and all other vari ables are as defined in
formula | or as defined in any one of the

("Ambp@wr%bﬁn@bﬁl\d%ol& &62& &s@ﬁ@&ﬂﬁ@fs sBIR®AEAUe. M. he

resent invention, X all other vari abl es
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hydégl%/élc%lﬂ gg’tlv‘a{eﬁ 09§0n@glft ﬁtﬂ tllle nlgrér% gyve%a}en érnlal Se 5 ga%lllman

I'n any one o ove.
"PradrogshierCaecdp @d’ierrretheramf" Ribahepiceb®wicty Timesatiion, 14R14p |3§543|82

o1 B B B0 R P E o Sl b B
D00 vyt zatpecl@wtlr)dg meg&er;ﬂ‘Botdherdp etes.efetl. t)J : ppvm I@HHuIIREnaI Bess
or_Ci- a ;. and a ther varia
(19858 et of Tt el BT ard R fT ez S S iB eiing
pro@fugt, PoREREAbITEIRInG pRlIaMs, th{ogﬁkﬁﬁlldt@c@mﬁlhgproam@@dumm
of the present jnvention, R5 is H or g and al
congzinipg pvgwlg%t@F@yeafpéta%gd%?qur%mlm%mg ificg progyugs, o

gly@é%%geeﬁllp%@ugsrp -BEMmORR taRind ﬁ@dﬁggo OB SIbARENKE -

n anot her enbodi ment of the present invention,
pheaexxaget%mldaﬁant@zmng@fqﬁl@rgsMIP%HYéQbSﬂ%edaﬁwwéwemdq gpntaining

proﬁﬁl%ml ﬁlokoc%osﬂn!a and)(’;thé}% ﬂfofré)d?ﬁ%e'pﬂo@i% wiG @h bt E‘&lverted into
e

odi nent § above. [0068]1n an enb ment of the
the prasg eatitve cyfoteniciftsn drugi Ewnl@% ofyghitotaiialrRey thitgan-pegerivatized into

a prodrug form for use in this invention include, but are not limited to, compounds of the
invention and chemotherapeutic agents such as described above.

[0033] A "metabolite" is a product produced through metabolism in the body of a
specified compound or salt thereof. Metabolites of a compound may be identified using
routine techniques known in the art and their activities determined using tests such as those
described herein. Such products may result for example from the oxidation, hydroxylation,
reduction, hydrolysis, amidation, deamidation, esterification, deesterification, enzymatic
cleavage, and the like, of the administered compound. Accordingly, the invention includes
metabolites of compounds of the invention, including compounds produced by a process
comprising contacting a compound of this invention with a mammal for a period of time
sufficient to yield a metabolic product thereof.

[0034] A "liposome" is a small vesicle composed of various types of lipids,
phospholipids and/or surfactant which is useful for delivery of a drug (such as the MEK
inhibitors disclosed herein and, optionally, a chemotherapeutic agent) to a mammal. The
components of the liposome are commonly arranged in a bilayer formation, similar to the
lipid arrangement of biological membranes.

[0035] The term "package insert" is used to refer to instructions customarily included
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Cl-Cu alkyl (e.g., C -C6 alkyl) substituted with one

or nore groups independently selected from hal o, CN,
W@EBN/000EF3, -NO2, oxo, -(CRi 9R20)n c( vy, ) R16,PCT/US2009/049453

_(cRI9R20) nc( Y')OR16, (CR19R20)nC(=Y")NR16R17,

- (CR19R20) nNR16R17, -(ceR20)noR16, -(ceRnnse,

(CR19R20) nNR16C(=Y" ) R17, -(CR19R20)n NR16C(=Y')OR17,

in do%ie?&%%wm &@&he}a ):ﬁdﬁiiﬁ&iluzts th(BAARAMRNRLAI0ARUR
(CR19 O)n ( CRLOR20) nOC( = Y' ) OR16,
indice R IROE) wer?dly Riremcomf@@émmq% 88¢/e)) wyromgeyonceming the

use(ogm% Qtp ((P[‘)'I‘XdI)CQSO R16) (OR17),

6) (OR17) (CR19R20)" 0) R16,
(00 9R2(T)hnS(rm)"21R136' re Lo ORTGIRZO)S Wh{h YR NRAGRLFriy of non-

supe%%g%g) &%%%%&@Bﬁfg pa&%&{}%&%&?&ﬁe& to molecules
CRESRAOYMBE(cY0r)

& thitt BIRTOF imagechaRRdr; and al | ot her
A P e T

coramtutlheandeenmwdnmnbut@iﬁffdrm opeedens of thmealbms)in spX&k thg c@Ribt be

heter | (e.g., 4- to 6-nenbered
mteﬁ%otn@%eg)}’é’lr tiﬂ‘o ap]j)to}ltos né?)bst ituted with one or nore
[00g8Joups |"Dﬁbeﬁedodﬁmrb&rssehemfeedoﬁléromﬂhtadocnr nfoh cebfeds of chirality

and)\ﬁlag(seqm}e%%are n?tﬁirgc Ao Rzo_oglg %N%elé.&é%stege%ﬁ%rgs hla?\ge_ different
physical properties, e.g. melting points, boiling points, spectral properties, and reactivities.
Mixtures of diastercomers may separate under high resolution analytical procedures such as
crystallization, electrophoresis and chromatography.

[0039] "Enantiomers" refer to two stercoisomers of a compound which are non-
superimposable mirror images of one another.

[0040] Stereochemical definitions and conventions used herein generally follow S. P.
Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book
Company, New York; and Eliel, E. and Wilen, S., "Stereochemistry of Organic Compounds”,
John Wiley & Sons, Inc., New York, 1994. The 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, diastercomers, enantiomers and atropisomers, as well as mixtures thereof such as
racemic mixtures, form part of the present invention. Many organic compounds exist in
optically active forms, i.e., they have the ability to rotate the plane of plane-polarized light.
In describing an optically active compound, the prefixes D and L, or R and S, are used to
denote the absolute configuration of the molecule about its chiral center(s). The prefixes d
and | or (+) and (-) are employed to designate the sign of rotation of plane-polarized light by
the compound, with (-) or I meaning that the compound is levorotatory. A compound
prefixed with (+) or d is dextrorotatory. For a given chemical structure, these stercoisomers
are identical except that they are mirror images of one another. A specific stereoisomer may
also be referred to as an enantiomer, and a mixture of such isomers is often called an
enantiomeric mixture. A 50:50 mixture of enantiomers is referred to as a racemic mixture or

a racemate, which may occur where there has been no sterecoselection or stereospecificity in a
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(cR19R20) K nNR16- 17, (CR19R20)nOR16,
- (CR19R20) nSR16, - (CR19R20) nNR16C(=Y"')R17,

W@ BRVBEIA NNRLEC( =Y' ) OR17, PCT/US2009/049453
- (CR19R20) nNR18C( =Y"' ) NTR16R17, - ( CR19R20) nNR17S02R16,
(CR19R20) nOC(=Y" ) R16, - ( CR19R20) nOC(=Y") OR16,

- (CR19R20) nOC(=Y"' ) NR16R17, (CR19R20)n0S(0)2(0R16),

chendi SRQEZN RQRECHY TLORLE) '(RMID mixture" and "racemate” refer to an
- (CR19R20) nOP( OR16) (OR17) , (CR19R20) nS( 0) R16
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profa@Qsoh bnkesorondh end anhoeiamant isaherizheonsr ¥slende tiwtoreers inghide
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en ri erein said heterocyclyl
[0043] opt | dﬁnalphlylses lplh&tnat@lttledlwuctdptabfe&ab'f aseEhayeioupsrs to
i nde n ent e ected from hal
AT flobafs

phill’m Qregnic Qb}glgrgamﬂ&l?s Og)% Sbmp?"éﬂf?&%" ‘; &Eé%l

Exemplary salts include, but are not limited, to sulfate, citrate, acetate, oxalate, chloride,
bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate, isonicotinate, lactate, salicylate,
acid citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate,
gentisinate, fumarate, gluconate, glucuronate, saccharate, formate, benzoate, glutamate,
methanesulfonate “mesylate”, ethanesulfonate, benzenesulfonate, p-toluenesulfonate,
pamoate (i.e., 1,1'-methylene-bis -(2-hydroxy-3-naphthoate)) salts, alkali metal (e.g., sodium
and potassium) salts, alkaline earth metal (e.g., magnesium) salts, and ammonium salts. A
pharmaceutically acceptable salt may involve the inclusion of another molecule such as an
acetate ion, a succinate ion or other counter ion. The counter ion may be any organic or
inorganic moiety that stabilizes the charge on the parent compound. Furthermore, a
pharmaceutically acceptable salt may have more than one charged atom in its structure.
Instances where multiple charged atoms are part of the pharmaceutically acceptable salt can
have multiple counter ions. Hence, a pharmaceutically acceptable salt can have one or more
charged atoms and/or one or more counter ion.

[0043] If the compound of the invention is a base, the desired pharmaceutically
acceptable salt may be prepared by any suitable method available in the art, for example,
treatment of the free base with an inorganic acid, such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, methanesulfonic acid, phosphoric acid and the like, or with an
organic acid, such as acetic acid, maleic acid, succinic acid, mandelic acid, fumaric acid,
malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a pyranosidyl acid, such
as glucuronic acid or galacturonic acid, an alpha hydroxy acid, such as citric acid or tartaric
acid, an amino acid, such as aspartic acid or glutamic acid, an aromatic acid, such as benzoic
acid or cinnamic acid, a sulfonic acid, such as p-toluenesulfonic acid or ethanesulfonic acid,
or the like.

[0044] If the compound of the invention is an acid, the desired pharmaceutically

19



(cRI9R20)nc( y,)NRi6R) 7, (cR 9R20) K nNR16- 17,
(CR19R20) nOR16, - (CR19R20) nSR16,
W@ @RVOEDEY NNRL6C(=Y" ) R17, - ( CR19R20) nNR16C( =Y" RCORUF009/049453
- (CR19R20) n NR18C(=Y' ) NR16R17, - ( CR19R20) nNR17S02R16,
- (CR19R20) nOC(=Y" ) R16, (CR19R20)n0OC(=Y") OR16,
- (CR19R20) nOC( =Y"' ) NR16R17, - (CR19R20)n0S(0)2(0R16),

accé%éﬂ% %@R%%gﬂé}l %%1?8@1@%11&%1103 Rt;zoa )exnas (1)e It:\r):elaécment of the free

am@ Wh@%}g@%@f 21[-21’6‘0 a*m@m'@g{l@@gm Fg_:\pndary or tertiary), an
alkal( %ﬁ%@&)ﬁ@(& Lﬁ(gl[ﬁi]e@dl’th d&&ﬁﬂﬁﬁ%@&éﬂ ogt((hgil% Ollﬁ{!t@atlve examples of
Sultabl@[S@_lQP@@l}Cht lg(;(a&emo) mmyorgm@saﬂv_ derivgh @rom qmlm pragls, such as
S b A PG B ML Srer Dl Rl s
suchpopipendisnbodihebng andfpifichaingr %@emrgannwsem dagived Komisgdium,

calﬁ&@ po)éasgﬁﬁt % I}e's_fgm'_%l\{ggsange 1 on cAgpQ zinc, a'lum1§11m and lithium.

[0045] The phrase "pharmaceutically acceptable” indicates that the substance or
composition must be compatible chemically and/or toxicologically, with the other ingredients
comprising a formulation, and/or the mammal being treated therewith.

[0046] A "solvate" refers to an association or complex of one or more solvent
molecules and a compound of the invention. Examples of solvents that form solvates
include, but are not limited to, water, isopropanol, ethanol, methanol, DMSO, ethyl acetate,
acetic acid, and ethanolamine. The term "hydrate” refers to the complex where the solvent
molecule is water.

[0047] The term "protecting group" refers to a substituent that is commonly employed
to block or protect a particular functionality while reacting other functional groups on the
compound. For example, an "amino-protecting group” is a substituent attached to an amino
group that blocks or protects the amino functionality in the compound. Suitable amino-
protecting groups include acetyl, trifluoroacetyl, t-butoxycarbonyl (BOC), benzyloxycarbonyl
(CBZ) and 9-fluorenylmethylenoxycarbonyl (Fmoc). Similarly, a "hydroxy-protecting
group” refers to a substituent of a hydroxy group that blocks or protects the hydroxy
functionality. Suitable protecting groups include acetyl and trialkylsilyl. A "carboxy-
protecting group” refers to a substituent of the carboxy group that blocks or protects the
carboxy functionality. Common carboxy-protecting groups include phenylsulfonylethyl,
cyanoethyl, 2-(trimethylsilyl)ethyl, 2-(trimethylsilyl)ethoxymethyl, 2-(p-
toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(diphenylphosphino)-ethyl, nitroethyl
and the like. For a general description of protecting groups and their use, see T. W. Greene,
Protective Groups in Organic Synthesis, John Wiley & Sons, New York, 1991.

"non

[0048] The terms "compound of this invention", "compounds of the present
invention” and "compounds of formula I or II", unless otherwise indicated, include
compounds of formula I or II and stereoisomers, geometric isomers, tautomers, solvates,
metabolites, salts (e.g., pharmaceutically acceptable salts) and prodrugs thereof. Unless

otherwise stated, structures depicted herein are also meant to include compounds that differ
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HOOs>H0) < 6H HO0O><0>" OH HOo's; and all other

vari ables are as defined in formula I or II, or as
waledinmexd2i n any one of the enbodi nents above. PODVI0D91049453

anot her enbodi nent of the present invention, Xl is

HO.., -. OsHO.",...",...;,-,HO,-..- . T., " O s,
only in the presence of one or more isotopically enriched atoms. For example, compounds of
formula I or II, wherein 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.
[0049] The present invention provides bicyclic heterocycles of formula I and II as
described above useful as kinase inhibitors, particularly useful as MEK kinase inhibitors.
[0050] In an embodiment of the present invention, when R* is -(CR"R"),C(=O)R"",
~(CRMR'%),NR''R2, ~(CR™R'),0R!!, -(CR™R"5),SR!!, ~(CR™R'),S(O)R'", or
—(CR™R"),S(0),R"; nis 0; and Z' is O, then said R"" or R'* is not aryl; when Z' is O, then
R? is not CHj-aryl; and all other variables are as defined in formula I.
[0051] In an embodiment of the present invention, compounds are of formula I-a (i.e.,
Z'is NH, and Z” and Z* are CH), I-b (i.e., Z' is NH, Z?is N and Z* is CH) , I-c (i.e., Z' is
NH, Z*is CH and Z° is N), Id (i.e., Z'is S, Z* and Z* are CH), I-e (i.c., Z'is S, Z*is Nand
Zis CH), I-f (i.e., Z'is S, Z*is CH and Z° is N), I-a(i.e., Z'is NH, and Z” and Z° are CH),
II-b (i.e., Z'is NH, Z*is N and Z* is CH) , II-c (i.e., Z' is NH, Z* is CH and Z* is N), II-d
(i.e., Z'is S, 7% and Z° are CH), II-e (i.e., Z'is 'S, Z*is N and Z° is CH), or II-f (i.e., Z'is S,

7% is CH and Z’ is N); and all other variables are as defined in formula I or II.
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H and all other variables are as defined in

formula | or 11, or as defined in any one of the
wepiogiivent s above. HO\ IN [0073]1n an enbodP@EnS2009/049453

the present invention, WisX ; and all other variables

are as defined in formula | or Il, or as defined in

any one of the enbodi ments above. [0074]1n an

embpdi ngnt , of the presgnt_gnvention,

al kyl arﬂ al |

mal a | ot AR Mdef i ned_i INa (R%),
‘@o ment s [jabo e 5]In anit h
epresNt/ ve sWi s\ whs( £ R®

| othe Rl es Bre as Uefj in
forrrulurm or Il, or as dﬁ‘ll\hed in any one oﬁ‘ﬂ\he
I-a I-b I-c

w_o

II-a II-b II-c
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enbodi nents above. [0076]In anot her enbodi nent of the

present invention, Wis -OR'" wherein R r is C -C6
wa@bkkylosozhd all other variabl es are as defi nedPCTIUS2009/049453

formula | or Il, or as defined in any one of the

enbodi nents above. [0077]In an enbodi ment of the

present invention, W is -NHSO2R8; and all other

varables are as deflnﬂﬁ Lo feormula | or 11, or as

def i ng0 |R any ong of th enﬁodlnenks above. In an
enbodi N of ese i DNeNLARMY, R8s is

cycl pyl ; al | otfher’|vari s are as defined in

! 0 ~Q¢ as

enbodiren®s above™ [0078]\I n 2n enbOolnent of the
presept—Nnvention, R6 is o, C2-C8 al kynyl,
carBocycIyI or -SR16;Rand all other varlables are as
defi ned “p farmula | or Il1, or as defined in any one
of the e |nnhts aboye. [0079]In anot her enbodi nent
of the pre entNlnv- Roj, R6 is halo, C2-C3 al kynyl,
C3- car bNcyDYyI, SR16 wherein R16 is C, -C2 al kyl;
and all &t hgx vari gbles, are as defined in fornula | or
efigied Tn dhy one of the enbodi ments above.
I Nier enbodi nent of the present invention,
R6 is BrR'1, SMe, C3- carbocyclyl, or C2 al kynyl; and
al| other variables are as defined in formila | or Il
or as déffined in any one of¢ he enbodi nents aHdve.

[00%@108 1] | rin éﬂerﬁﬂ&ﬁﬁérﬁ%ﬁhe gfes&ft‘ EnvBRESHEA is IORY &Rt ROR H, R0, CF;,
H : al [ other variables

or (élr@3 %Usvld@iduaH@&ler iﬁarfaékweas Iiefmed I fOI‘IWIa & 81 lhen jah definedhin any
onégﬁmé%ﬁﬁogﬁk%>qmﬁggggmgggts above. [0082]In an

nmbodi ment present invention, R6’ 'S HFy c
[0063] nethynam&hmeabbmmmméﬁﬂm&mwa@h@®nameza§(Hbﬁnﬁgdwﬁh

me{él%o df”%’é%rt @lr 1ch dll &ﬁer%ﬁnﬂ)ﬁs & q def‘ne%rﬁ{ fo%ﬁlaq or h,hgr as defined in

any one of the embodiments descrlbed above.

[0054] In another embodiment of the present invention, Z?is CR? and R?is H, F or
CIL; and all other variables are as defined in formula I or II, or as defined in any one of the
embodiments described above.

[0055] In another embodiment of the present invention, Z%is N; and all other
variables are as defined in formula I or I, or as defined in any one of the embodiments
described above.

[0056] In an embodiment of the present invention, Z* is CR? and R’ is H, halo, CFs,
0-C;-C; alkyl) or C-C; alkyl; and all other variables are as defined in formula I or II, or as
defined in any one of the embodiments described above.

[0057] In another embodiment of the present invention, 7} is CR® and R® is H,
methyl, CF3, F, OMe, or Cl; and all other variables are as defined in formula I or I1, or as
defined in any one of the embodiments described above.

[0058] In another embodiment of the present invention, Z*is CR*and R*is H, F,
OMe or Cl; and all other variables are as defined in formula I or II, or as defined in any one
of the embodiments described above.

[0059] In another embodiment of the present invention, Z? is N; and all other
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[0083] I n anot her enbodi nent of the present invention,

R6' is For C; and all other variables are as defi ned
wopothoeed a | or 11, or as defined in any one RBPET/UB09/049453

enbodi nents above. [0084]In an enbodi nent of the

present invention, pis 1 or 2; and all other

vari ables are as defined in formula I or Il, or as

varfi8fel BRAs USRI PABUILT of N r aYRAHIBIYLS 0AOBNBe embodiments
[0085 Anot her enbodi nent of the present invention

despRad 38@S- conpounds descri bed i n EXAMPLES 5-29 and
[oog@MPoun 4% 2R EhOMimedt %@%@%Q@Sﬂ@ %@ﬁjﬁbnofil fan rﬁ.'ﬂh a1 bth@pganla!)les are

are prepared accordin o the procedures describ
as deéingniformuteel @dh ewe netl leﬂammee@‘ tl@relwdmﬁ&@smbn@mve
t he 0 1a,
10060} e i GBS AN & R MRGH AT fln, 79K B R
varphldRae\db H¢f)ned sofovawle | R1E, @ppddped at @y sob st the embediments

des%flbe% ange I]il ?no%g elgla\lodé'lg%dil i% %@@%y@%%)gs gﬁeﬁ a}%;ﬁ[’eféned in
forabilaytlor Oy orsis dsfiiriet! z’mj/ @k k)t]t’he gmb;xp'ments above.

[0062] In another embodiment of the present invention, Z'is S; and all other variables
are as defined in formula I or II, or as defined in any one of the embodiments described
above.

[0063] In an embodiment of the present invention, R*is H or C,—Cs alkyl; and all
other variables are as defined in formula I or II, or as defined in any one of the embodiments
above.

[0064] In another embodiment of the present invention, R*isH or methyl; and all
other variables are as defined in formula I or II, or as defined in any one of the embodiments
above. In another embodiment of the present invention, R*is H; and all other variables are as
defined in formula I or I, or as defined in any one of the embodiments above.

[0065] In an embodiment of the present invention, R’is H or C,—Cs alkyl; and all
other variables are as defined in formula I or II, or as defined in any one of the embodiments
above.

[0066] In another embodiment of the present invention, R’is H or methyl; and all
other variables are as defined in formula I or II, or as defined in any one of the embodiments
above.

[0067] In another embodiment of the present invention, R’ is H; and all other
variables are as defined in formula I or II, or as defined in any one of the embodiments above.
[0068] In an embodiment of the present invention, X' is OR'"" wherein R'"" is H or
C1-Cyp alkyl (e.g., C;-Cg alkyl) substituted with one or more groups independently selected
from halo, CN, CF3, —OCF3, -NO,, oxo, —(CR"R**), C(=Y")R'®, -(CR"R**),C(=Y")OR'®,
_(CRPR™),C(=Y")NR'R!7, {(CRR¥),;NR'R!7, —(CR'*R?*),0R S, ((CR'*R**),SR*,
—(CRPR*)),NR'®*C(=Y")R"", «(CR"R*), NR'®C(=Y*)OR",
—(CR”R*),NR"™®C(=Y")NR'R"", -(CR”R*),NR''SO,R"®, -(CR"*R**),0C(=Y")R,
—(CRPR*)),0C(=Y")OR'®, -(CR”R**)),0C(=Y")NR'R"", ((CRR**),0S(0),(OR'®),
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PG= appropriate protecting group (e.g. BOO

p- met hoxybenzyl , p-toluenesul fonyl) A2/ A3= CR4/ N R4=
wa@ppoomozat e substituent X2= hal ogen or ot her PEEUBI909/049453

group where DNHR may include, but is not limted to, a

broad range of substituted and functionalised

hydr oxyl am nes (VII11) or am nes [0087] Conpounds of
~(drorey, (evl’j@RWﬂbRb@ RCRF?RWW)PE@R“?(DRFBU(@ﬂ'”ﬁlz‘?%(@ﬁz“

for mil ared accordin 3

—(@1@26@%@)&16 Gﬁﬂ)l?:iiln)d§((b)ﬁNR1c?R +<@R( WO)EMQ)(@@I%M ai ned

(G RIOBTORGE et B Tk btk R ol okl e 6

—(CRILEt) et RRR)', ahdwR%lhﬁldpamamfw C&iaBfes AreGatdined tin foWata I or
as tris(di benzyl i deneacetone) dipalladium (0) or

11, gy deféned in gy one g€ e gmbodigepadkoveuch as pot assi um

[00%]0 sphatig altithdr %ﬁbéﬁﬁn@ﬁtro@ %%‘@sent‘%\lehgﬁp 9(1 %L@Ibl "a@herein R' is
Xant phos or 2-di cycl ohexyl phosphi no-

het¢rgeycto pr o pbxy pivigprheregdiheteiagyeyly gpttoablll@ub&ﬂtvteqh witk gadorgore

I f
erop MR B Mo e PR S BT kR o vent.

—(CKK”R}PDQKB(&O YMIRCY, gg@vléRﬁoyncada oR'6n-(@r"” 209 emsxemaRERf of |
7 15 t nati ye 0] ormu
(U R B T S SR Bo B SE'%RF’%‘?%%“@Q MR By
b 16 | h 17 0 6

~(GEPAENIIR BTN, (ERERIINRIATL R R L e RIReSD5e"
—(QR'E O oaethR’ %l—l(@lk‘f&??) WOE(=Y r)OEms{—IIORé%RIZO)&GXhYa)NKﬁHI—} at

t rat ure of o= Jy [ 00 enpe 0
-G TR SR R R Py DR HoR R T P ORIOR ),
«ﬁ@h&%ﬁgo%@@-%@ﬁpﬁgﬁ@(ngﬁOR@RW@Pe£$¢)Nﬁﬁkfbe react ed

in a’solvent such as di oxane or in the presence
~(@R R B O ORY oma:gl9;36%)@@)@11&%Hg@ngtz@)naf:(%{ IRfiper at ur e

(A U ant S S Rot Lo cONRbuRICBrFoPAg s o

as de¥theMAGEENURZI dr91, GRRB fiad\Tin Ry bise dYEhe @idoimenatabeve. al kyl
reaction with a base such as sodi um _hydroxi de, in,a

b
IOOZQ vent 18aRgthes smbedimaeiof die HiRsedmsntions ' as Q%rrp@fe&tnmie is 4-

to @ﬁleﬁlﬁ&@d ﬁ&&% SRt UhiGosh 2 af Wé‘reﬁ%ﬂﬁ%@@?d&&yl is
IS 3u compounds of formula (VI) can

Optt%}ﬁlb}i wéﬁltvtf:%mtb ORI URRIS ZEOLPT @ﬁwn@ntlwelwdtff%h%rﬁl\f CFs,

_ th 0 is NRJLIR2GI 1spr esence of
ngéo ent suc as)%%ﬂgéﬁ ?ﬁ% e%ature of fromOC to
—(GRITRUXC(= YA)N@?R?&H(@EPRZO)INR(% ¢ R@:R%R%ogéﬁpe(mﬁ?ﬁ%%);sam

may,.he ct.ed def »on- QﬁSIC capdi QQ% y
R R G R LR e PR R OB iy
NRmc%i‘If*)NRWRUULwﬁI?I@ %Rdﬁ(azﬂlﬂ ?CI@QM’F‘OE 3%“91@1635

tol uene, at a tenperature of fromroom tenperature to

—(GIE?RZEDXOC([%BE} CortPBUREEHO6K=Y ONRIIRA, em”mz%)mx@)a(@aé%ed

(b PRk For B R SRR CROR wor B oSO

—(c@flé%ﬁs(éb k1® L(@M@Zﬁ) §©),NHIER & §@Rt9ﬁ@b S(GRURI ngCRgRN,,
such %‘S aza enzo tri %29
S(Q(RRY (QR Bet)dsé:(ﬁét)lﬁ JﬂﬁBanuﬁaﬂ%x‘éf)QEoro(C@wd%ﬁh ate,

RGPS arrde ornd OPIRR A A A RAIAIR  or s

dahﬁéﬂamg@nobfﬁkeﬂ@@@hmmxymw& 2,3 benzotrlazole , In
00 B SR BT PR PERR PN e an e

sol vent, such as tetrahydrofuran
/V,N—dinethylfornanide, or dichl oronethane at a
tenperature of about roomtenperature, to obtain the
conpounds of formula (VI1).,Alternatively, conpounds
of formula (VII) can be obtained directly from
conpounds of fornmula (V) by reaction with an am ne or
hydroxyl amine DNHR (VII1), in the presence of a strong
base such as lithiumbis(trinethylsilyl) amde, in a
solvent such as THF at a tenperature of from - 20C to

e Al . N o r



according to Schenme 2. Schene 2 R2= CN, CO2H, CO2R3
(R3= Me, Et, tBu, |lower alkyl) R4= appropriate

waansndoeent PG= appropriate protecting group BEI/s2009/049453
BOC, p-nethoxybenzyl, p-toluenesul fonyl) X2= hal ogen
or other |eaving group [0092] Conpounds of formula (IX)
may be prepared usi ng net hods described in the

Hd. i at.ur eqo_Copoundsioof forgul a be prepared
Tﬁen?%%npou o‘P/uformJ (q)gr()u FiS&//(\r&e/a‘(::[lt‘?%)n quyﬁ a
di azoti zi ng agent such as sodiumni®tite, in the
presence of an acid such as acetic acid or

H,N *ugsobaric,Eci d and a sol yent sugh as™ xer, at
a}\cy‘e\ﬁ%erature of from- 20Cto 50C npound\gaf)f
formul a (X) may be protected W|th a%'Sui t abl e

ecting, to pr de conpao nds of,. for ?gXI a)
@}le) by r actlon ana ro rlé)té on
orbde suc P-tolu neso:fffon chl ori de r aI kyl

chl ori de such 2 (t ri et hyl si | yl )ﬁt hoxynet hy

ch i de, prese of a bas chf as N
’é\hyl a r SOdI udn hydri de, <infa Sol v ﬁ\ﬂ as
DEOF t et enperatare of omOCto

tenperature. Alternatively, conpounds of for rrul a ( X)
may be)prot ected with a arbarmte p ecting_graup.
?c’ﬁ\ tert ’b/\tqﬁ car bamaoeé: by rea on " of &Tﬁ)\ouﬁ(ds
of formula (X) with di-tert-butyl dicarbonatelin the
presence of a tertiary am ne base such as
Holr et byl am ne, in a solvent such as DCM at a
tenp€rature of about room tenperature. Indazoles ;andall
othQIr BRa5180hr0Ys &e@iﬁ%n%ﬁ?@éjﬁorqﬁ& Qs‘%iehﬁ&i AR oS0 i dno8Bnents
i soners (Xla) and (XIDb) as shown.
abO[V9093] Al ternatively, conpounds of forrmula (111) where
is N ording to
[HO C]he gh Hgﬁaer eﬁﬁ%&l‘f?lt@ﬁle%?esgﬁthBE& C
\/\ v \/\ . ]/\O>\ HO/\/\OA\ HO\"/x

S o s wo M x

and all other variables are as defined in formula I or 11, or as defined in any one of the

embodiments above.

HO,

h

[0073] In an embodiment of the present invention, W is ~C: and all other
variables are as defined in formula I or II, or as defined in any one of the embodiments above.
[0074] In an embodiment of the present invention, W is -OR" wherein R'" is H or
C;-Cy; alkyl; and all other variables are as defined in formula I or II, or as defined in any one
of the embodiments above.

[0075] In another embodiment of the present invention, W is -OR" wherein R'" is

H; and all other variables are as defined in formula I or I1, or as defined in any one of the
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X1= Br, | R2X2= Br, F, d, | R2= CO2H, CO2R3, CN R4

1R5= H, tBu M= nmetal x= 1 or 2 n=1, 2, 3 or 4 /R4=
wa@ppoomozat e substituent . N-N PG (XVIa) + i soneeT/[XReb9)49453

prepared using nmethods described in the literature.

Compounds of formula (XI11) and (XVII1) may be

prepared from conpounds of formula (XI1) and (XVII)
emb&EREAL 4Do0LY by reaction with a sterically hindered

strong base such as lithi umdiisopropyl am de,.in a

0026} vent 18 aeqihessmippmentiof ghetpasrprirmpcnrien. 8F S+PBm wheemnly' is

C @§a1k§10 Lullcpé’l‘p&hél)%a%% %Fb éé"d%hneﬁ if rAMlaatol ﬁgor a@ %@ﬁ%ﬁtln any one
such 1-fornyl pi peridi ne. Conpounds

Ofthmlﬁ’e@dam@m flhO)’e and (XVI11) may be converted t o

[009@3?0u nq§ :ggraﬂ&flrﬂbﬂt f ﬁ%b}é)serﬁlﬂgfeﬁt?gnx%v k?sy ﬁﬁ%tﬂmﬁh aWortﬂ%r

azi ne rate, neat, or in a solvent suc
vargblea aglas dq:ﬁn@ﬂ./@ frmgla { er@,eqras defmedin fnyone Dﬁ)tbm:mbodlments above.

Ay R G I e

defoied froforrolal OodILIdr ps éﬂfnhe(q M\Anl lohe tmythe onb@lirserpnatioge.an

00Z8r 2 ToehErRITRY A B GREM AR 8 U SR

carb¥dgclyl, Br 1$RE°; pNne 81 Bter RiiableDas &y E&fiabd RFoRQIABSITU Y as defined in
carbgonate, at a tenperature of fromroomtenperature

any e obthe grbodtpents Abenedi at e oxi mes may be converted to
[oomdazol &8 amthe‘r@ﬁlﬂwlﬁeﬁt@f\ﬂe pmém(lﬁ@e&omﬁ Rawio, Cael aﬂkylgn D, Cs-

treatrrent W th ¥ razi ne ydrate neat , or In
carmcer%h et - wheeinkents Griolllas apie] omelrfw@abieﬁsar@ﬁs deﬁned in

PR B A e BhAARINEAD (Bl

[008@&iscri bda arﬁcmlnerbimbodnmnmaf diconesoft icenpouRds Bf I, S¥fenGl-a

car@%l%lg ﬂrgg{rag%'l 'flll ot %{{%1' 1 X %%15 qfa %gsé in f%mgula Ié)rr Hn,gr as

deftred aoaye@nt efltht @mb@diﬂnerumﬁ)vaf formul a (XVI a/ XVl b) wher e

r of differenter ogds. t )
10081t or etk PapboaBHBb R BR PG B (SRAVA byC HH: and
all bmemraﬁp@éme ﬁg@ﬁhmﬂmﬁﬁmﬂ @11, boasmagkied iXWay dyf thel a

mst aI - hal ogen exchange by treatnment with a strong
dt1i c base such as n-butylithiumor a

[ooﬁ]l gnar dn hEREEMMSH DB Prds &R RVORYIn, REGNES diNvi AsthPiCardhll
a solvent such as  THF at a tenmperature of from-80C to

othereyarigiples qravpseteiier ademana ) onll. opsdeiiagd igehy onpey iessinghediments
aboyPeci es may be converted to conpounds of fornula

gXVI a/ XVl b) by quench with an el ectrophile such as CO2
[0083] et hyn amﬂm eobodimanter thelpresenianvepedny R° dofpohdad @f other
Vargag{e%egs ?%?\%? Xx{%% 1§1/ @t@%’%ﬁla{? Flegﬁl@?re ﬁl?anﬁr 0@% MUMelﬁg above.
[0084lr bony lmti embaegsinery oathe atfad:ry gtvestiomhp &sl @ak alaiohlllmhe(r ivirjables

c s

o R e N
[008BINnOXi deAmdr ceb@liradnt @fthivipfeSny mveatonancthedm esmapaunds dekcribed

i it AP oo af ca bR e of from 150G to
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200C at a pressure of from 1-10 bar. Conpounds of

formul a (XVa/ XVb) where XI is | or Br nay be converted
W@ 0160e392uinds of fornmula (XVI) where R2 i s CN BYI/US2009/049453

reaction with an netal cyanide such as zinc cyanide in

the presence of a catal yst such as

tetraki s(triphenyl phosphine) palladium (0) in a

soI vent such as;DMF at a termperature ofObrom 50C toOO

nperarl eHorF UsSTHng i ar owave he g at a N
ne of i1 OCto [0095] tﬂf;gfj\
for pr wher I NH rBr NPG so be

prepﬁred accordi ng' to Scheme MY Xx2= Br, ¥Y O, 1 RZFNN
CO2H, C@RB CN R3= Me, Et, tButyI | ower aIkyI RAE Ny

Ho\ap@r | at eosfubs t uentHO%e °© Su RGVME“ O
cych 1 \©\
[ 00 Mends .
com*reme ally or mr»e par e u5| rLgN mst hods demrl be | n NN
t he, I|terature , Conpounds of, forrrula(XA/bII) may beq o

HO\C’OdS’I to-coh unds "6+ %9 (HO Sm rteatt?t\t‘cmS
cohol N s net MeO
pre |h as chI at a NH |
‘N

Z

ature of a refl ux. npounds of ﬁorrrula 4
(XX) may be converted to cqrrpounds of formula (QQQ’T)—N
Ho\us ° he OdechrtiObed,

cheHOeem; °s| on of
of foa III)t unds Ia( @
JeMe | atxal | )

conv Med to co nds f for 'Ia(XXIII)‘by reactions

with an acid such as hydrochl oric acid jp a solvent,

Ho&ug, as et het/\@ﬂ t enpe of . abqut ¥ 0om Ho\/\ By
Of fO l\@jé MeO \@\
con o co of f. B><XI\/)

met h dis descrl bed- or the consv rsion of ce ounds of
fornula(XVIII) to conmpounds of formula (XIX) in H

cheng 3 [H9097J3an'poun4gs ofy _f.or rruIFaJJ«IHI) whereHo

PRI &

H

e e e e

H
N

Z
IZ

HOI )_N
HO\/\O KJVE( HO\/\O HO\/\ O H E HO\/\O
cacl & m fl
3 SMe
=N
[0086] Compounds of formula I and II are prepared according to the procedures

described below in the schemes and examples or by methods known in the art. For example,
compounds of formula I may be prepared according to Scheme 1.

Scheme 1
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according to Schenme 5. Schene 5 NH3, S, catalyst,
sol vent, heat [0098] Conpounds of formula (XVill),
WQEeeEpasmwes according to Schenme 3, may be conveP@EUS1009/049453

conmpounds of fornula (XXVI) by a two-step process.
Compounds of formula (XVII1) may be reacted with
benzenenet hane thiol in the presence of a base such as
pot assi um.tert-butoxide in a solvent such as THF at a

t enpé ] of fromOC to reflux. Theintermadigte

th| oet hér s of forrrul qgasggggg\/g F[;ga be conygrt

NP 'smdof ea ntuplmna rh sg
ﬂt’}:lzsaovem ]t,L%Ivemh a 3 \@ bas oIvem f% TO\@I
b r@@gxtlhe@m h niain ’é t such as
MNHIA}THF eAhternatlver, cofrfounds of for
(”§7 %HMnsasylve&mevprep red from cowpounds of for
xvIT1S directly by
amoni a or ammoni um h
DMF or 2- nmet hoxyet hanol ,
catal yst such as met hyl am ne°rat'MDéD'EF@F(tﬂ>e°P'“a*t‘ure of from
R1= 100G tupierefliuxoraor a hi gher tenperature than refl ux
peg b KT e @ﬂgfopm o Lhe. Use..9f a reaction autocl ave at
KS/K PO g Sd o fo guegmeﬂwy@ﬁ}w pareresufor@®99] Schene 6. Schene 6
Xe- (GREABQ BN Gdup T OF rrul a (XXI X) where A2 is N may be
wherSNEIDEY i@ Che, BECBInddd mdg

a broad range of substituted and functionalise:
hydroxylamines (VIII) or amines

[0087] Compounds of formula (VII) may be prepared from intermediates of formula
(IIT) (prepared according to Schemes 2,3 and 5-8 below). Compounds of formula (V) may be
obtained from compounds of formula (III) by reaction with an aniline of formula (IV)
(incorporating appropriate substituents R1), in the presence of a catalyst such as
tris(dibenzylideneacetone) dipalladium (0) or palladium (II) acetate, a base such as potassium
phosphate or cesium carbonate, a ligand such as Xantphos or 2-dicyclohexylphosphino-2°,6’-
(diisopropoxy)biphenyl, in a suitable solvent such as toluene or DME, at a temperature of
from room temperature to the reflux temperature of the solvent, or under microwave
irradiation at a temperature of from 70°C to 150°C. Alternatively, compounds of formula (V)
may be prepared from compounds of formula (IIT) by reaction of an aniline of formula (IV) in
the presence of a strong base such as lithium bis(trimethylsilyl)amide, in a solvent such as
THF at temperature of from -78°C to room temperature. Alternatively, and preferentially
when A” is N, the aniline and compound of formula (IIT) may be reacted in a solvent such as
dioxane or DMF, in the presence of a base such as potassium carbonate at a temperature of
from 50°C to reflux temperature.

[0088] Compounds of formula (VI) can be obtained from compounds of formula (V)
where R2 is CO,R3 and R3 is Me, ethyl, other alkyl by reaction with a base such as sodium
hydroxide, in a solvent such as ethanol or methanol, at a temperature of from room
temperature up to reflux temperature. When R3 is CO,'Bu compounds of formula (VI) can
be obtained from compounds of formula (V) by treatment with an acid such as TFA, neat, or

in the presence of a solvent such as DCM at a temperature of from 0°C to reflux.
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[ 0100] Prot ected am nopyrazol es of formula (XXVII1) may

be prepared using nethods described in the literature.
w@arpoedds of formula (XXVI1) may be reacted wWe@TUs2009/049453

2-al koxy nethyl ene mal onic ester such as

2- et hoxynet hyl ene-nmal oni ¢ acid diethyl ester, in the

presence of a high-boiling solvent such as di phenyl

Au@ﬁlmﬁrebatvh@fetRe,rIpMe@ﬁwnﬁic@ﬁoJ rhmele'iféaea An@PAn-bRiWok&itions by
npounds of formula (XXVIII% ounds of fornmul a

trea(tlxwlwnh)a Tparggs a5dd ish oebis@dniby Yétaﬁ% ndise Wivepiotuiypsgtoluene, at a
terdpdrSh® of¥orh F&ﬁit@ﬁ?&raﬁ%étb r&nhal ogenating agent such as

phosphor ous ox oride, neat, or in the presence of a
(0089 vent Gomeusds of SirmelaeVDiiar Re tected witbafurstieslisdch as

AT Aet R RS B SOSR e L

1 Damdn xxixie\nd rayitdbée qpuplprragdntasiclo add) 1 gratabenzo-triazol-1-yl)-

N, 1‘{’ 9’192 egg rﬁ}%ﬂléﬂgg’m&%élggafpglloﬂos I%{{TJ)IQQ m:\ﬁﬁy 891? ksf%n?i: qugpyl)ﬁN -

ethylhﬂbd)dlmd@hysﬂr@hloﬁdﬂpdtidelcmloﬁe@ylnubah(n)(d@ﬁ)l thapredsece of V-
nds of b d
PO Rl SR RGBS (TG res CAPIIE Sy S0 Rty e amine

or tﬁbt(hbilefnmd:ﬁﬁi el inptt SISt Sucl ashiyrelh@@re furdn] AVoV- bﬁh’[e)hylﬂoﬂnaﬂmde or

) t such as THF, omt e eratu npounds of
dic Gt Sk RerTHA o SOyl TSP e DAL RBEoBpomaLor
forin@R MR A(l%?%h%l@)éohb@tﬁidﬂﬁﬂfonﬂ&lﬁ (V) ¢ ®2 Qbtainibd @r@ﬁ? fom

such as sodiumnitrite, in the presence of

an
corappupdspf forpia (V) Ry rpotden wigh %natfmla%9%6qualaamecPN%MVQD in the

pre%ké/@frusn%ﬁgbasa%mg Bthiurfbis@rif §1ﬂﬁ§ 4thife,Qh a §8100 5efGs THF,
to 50C. Conpounds of formula ( Il be converted

at o tGMPRSAPISLA é@mm@o 1COP ARATR LRI WS- )AW@G GampogEivof Sppmla

(Vlé doh 'E)é Hﬁ%llﬂé((i &kécﬁif }rgﬁlr&ﬁ%mﬁ{d@ ¥F forB¥la k‘{/% B WithAn amine or
EMCl in the presence of a base such as sodi um

hydﬁwﬂarmee DNHRV4H) gkt presgote ofe LEMS agtd wiclogridmetigheluminium, in

I
a SJI%HP %Jécﬁgag P?g[r ?g g@%glrr]%%fufﬁo Smgbﬁf&?@%de L@f %2k I'[Qﬁperature
IOOQNXXI Va/PXXOGmﬂD)mde dorirute- (IV ID) twihatei Aris Wi prioteatitsgt grouny (SBEpmay
iy tperidin in a solvent

be ‘%ﬂ%? a‘%ﬁreﬂlﬁﬁ& ?“y 3 %gee%r{glr A ‘bﬂﬁééslso "8 - 100C to 60C,

[00p1)] | oweddmypogaii e fbrmutal’(HH wieteoty ik AH, INR Sageé NP Gsruehbasepared
i odi e o hg%achloroethane at a tenperature of from

accoiigdS sghes N-NN- NN N PGPG

Scheme 2
R2 NaNO,, acid,
x? H,0
\ N
/f
NH =N
’ PorRs’ PG/RS
(1X) (X) (Xla) (XIb)
R2= CN, CO,H, CO,R3 (R3= Me, Et, Bu, lower alkyl)
R4= appropriate substituent
PG= appropriate protecting group (e.g. BOC, p-methoxybenzyl, p-toluenesulfonyl)
X?= halogen or other leaving group
[0092] Compounds of formula (IX) may be prepared using methods described in the

literature. Compounds of formula (X) may be prepared from compounds of formula (IX) by

reaction with a diazotizing agent such as sodium nitrite, in the presence of an acid such as
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(XXXV) ( XXXVl a) + isomer (XXXVIb)(XXXVIla) + isomer
(XXXVI 1b) WD 2010/ 003025PCT/ US2009/ 049453
W o0apioexiazol es of fornmula (XXXV) may be obt aP@ETS2009/049453
commercially or prepared according to nethods
described in the literature. Conpounds of formnula
( XXXVl al XXXVI b) may be prepared from conpounds of
acefi® baTY bete (rdMboHS bdi@atdies MRhNQES asd@ﬁ@rr hihaenp@btutc from -

conversi on of conpounds of fornul a@& to conpounds of

20°Cdp MilCa Q%p@}n)dswf f@w@w{Xo magbnpitectd Wihmpgiighdsprgtecting group
to JroViFY AEno s e P bﬁf@%x fbmmeﬁ%hm ahQpA6hiise Qlifonyl

formul a ( XXXVI | a/ t hi um hal ogen exchange

chlalgderwclaaSﬂwbﬁgeSDH@yhdﬁ@u b 91 %%alslerl@ﬁ@hh&s n- but yl

(trl#nle{hpn H}';[?)ek‘)l‘% ?m@tﬂ%lv %ﬂ)tn{l l‘if hlv\%‘?es%ﬂ;% 83%%%% El?dmﬁ El?ettﬁyleﬁmﬁé or

sodginebydridphi k eolsent huchsis daitbonD dMoxt adempdrataretof Iﬁl}OHTQaCUI@ wom

eSSyt SLIRELY PO Sl A

profeotimgugraup( SN tea/bXPKsdrbdmatdlyy feartimatof mmpnimdsh&‘ formula (X) with

Rt e e T B S R

soNenl&uchas ]))CM) at :htEmpEIeﬁlem@Ietbolft réont &hhfetafire. Sluddrors prepared by

tnefyf g s R S BLSHR R & PhiseRer 698 314 (K W as

[0008]i phenwitep@sdficompaitds af danela SIUIG Ahas S QUNHITNRS edraTes may

in the presence of an al cohol such as nethanol in a
be@BWV%HFC@GEHt%§dENF or methanol at a tenperature of
ScHeh@m 80C to 200C. [0105] Scheme 9 Conpounds of formula

~ IT may be prepared according to Schene 9.

VW*N L DNHR (Wil?so"ﬁgvﬁe*’é Aci d sol vent , heat

i) NH,OMe.HCI, K,CO,,

X' iy RRNLi, THF X
X2 ity DMF 2..) DME then N,H, H,0
R4 — R4 — R4
|
F F O

(X11)
(X1 Catalyst, M (CN),, (XIV) (XVa) + isomer (XVb)
solvent, heat
or y X'=Br, |
i) nBuLi or RMgX THF ii) CO, R2 X2=Br. F. Cl. |
or x? R2= CO,H, CO,R3, CN
Catalyst, CO, MeOH, solvent RA R5=H, Bu
—_— M=metalx=10or2n=1,2,30r4
/ R4= appropriate substituent

.N-N
G
(XVla) + isomer (XVIb)

0._.0 0._.0
R5” - R5” NH,H,0, Rs~C
NG :I))RDTAI\IiLI THF NG solvent heat
R4 - R4 — R4
I i) NH,OMe.HCI )
F F O g CO DME =N
i) 2H H,0
(XVIN) (XVIIN (XIX) (XXa) + isomer (XXb)
[0094] Compounds of formula (XII) and (XVII) may be obtained commercially or

prepared using methods described in the literature. Compounds of formula (XIII) and
(XVIII) may be prepared from compounds of formula (XII) and (XVII) respectively by
reaction with a sterically hindered strong base such as lithium diisopropylamide, in a solvent

such as THF, at a temperature of from -80°C to 0°C, followed by quench with a formylating
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or LiHWDS, DNHR (VII1), solvent R3= Me, Et, Su, |ower

al kyl) X2= d, Br, | or other leaving group Al= 0, S,
WORN10MB25 NPG R5= appropriate al kyl or substi t BEBEUS2009/049453

al kyl group Rl= appropriate substituent, n= 1, 2, 3 or

4 PG= appropriate protecting group (e.g. BCC,

p- met hoxybenzyl , p-tol uenesul fonyl) when Al = N A2/ A2=

reage%édxh %Bl\ﬁp&rloﬂ%hﬁlb%eﬁdm@t@drﬁ{%ﬂhds[&%umyﬁﬂ%thl) may

mul a ( XXXI &: gare frominterned ates of

be ¢agwertaddo ewwndq 9f foryrudsE ¥ e 2 SEK HPnige A e s R iE hgdrag ng ylrate,
nea%- Q)r el Qent SOANROURGS] &fDl\f/IE raw{eﬂlpél%%t}g @frd@%ogletemperatuke to

bt ai ned from conmpounds of formula (XXXVII1) using t

150n€t hoagatiebeeantnedndsof farmelad SRV eandi(B R oaycspenarrddront
o8 A1 SRS, S 55 DA SR
reagionmpathredlsy dofxyfaoriradugh 45)0()(16)@0/1 by;tﬂo;(y)q_n)lnmgn qqg)ltdnesuch as DME,
o JEDREAS: (S5 06 08 GEDMACS! B RATRHF 9,
tenphawme fonvefBoh e irftern{e@ib Oximds may be converted toFodazelospitfiumaiga
xS ghEE B VR e S b BB DMEC AR
pregshicd etiiohvetk such as DME. Compounds of formula (XIV) and (XIX) may be
converted to compounds of formula (XVa/XVb) and (XXa/XXb) using the methods
described for the conversion of compounds of formula (X) to compounds of formula (XTa)
and (X1b). Compounds of formula (XVa/XVb) where X' is I, Br may be converted to
compounds of formula (XVIa/XVIb) where R2 is CO,R3 by a number of different methods.
Most preferentially, compounds of formula (XVIa/XVIb) may be prepared from compounds
of formula (XVa/XVDb) via metal-halogen exchange by treatment with a strong
organometallic base such as n-butylithium or a Grignard reagent such as isopropyl
magnesium iodide in a solvent such as THF at a temperature of from -80°C to 0°C. The
intermediate aryl lithium or aryl magnesium species may be converted to compounds of
formula (XVIa/XVIb) by quench with an electrophile such as CO, or methyl chloroformate.
Alternatively, compounds of formula (XVIa/XVIb) may be prepared from compounds of
formula (XVa/XVDb) by transition metal catalyzed carbonylation using a catalyst such as
palladium (II) acetate, a base such as DIPEA, a co-catalyst such as DMAP in a solvent such
as methanol, and a carbon monoxide source such as Mo(CO)g, at a temperature of from 80°C
to reflux, but preferentially using microwave irradiation at a temperature of from 150°C to
200°C at a pressure of from 1-10 bar. Compounds of formula (XVa/XVb) where X' is I or Br
may be converted to compounds of formula (XVI) where R2 is CN by reaction with an metal
cyanide such as zinc cyanide in the presence of a catalyst such as
tetrakis(triphenylphosphine) palladium (0) in a solvent such as DMF at a temperature of from

50°C to reflux temperature or using microwave heating at a temperature of from 120°C to
200°C.
[0095] Compounds of formula (V) where A' is NH, NR5, or NPG may also be

prepared according to Scheme 4.
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[0108] I nternedi ates of formula (XLVI) and (XLVII) may
be prepared according to Schene 10 bel ow. Schene 10
W@ 2009pBaspounds of fornmula (XLIT) nmay be reack@OUSiN$N049453
a brom nating agent such as NBS, in the presence of a
radi cal initiator such as AIBN, in a solvent such as
carbon tetrachloride, at reflux, with or wthout
SchRgleigvati on by light, to give conpounds of fornula
(XLT11). Conpounds of formula (XLIIIl) nay be converted
to conpounds of formula (X [y treatment with
trinmethylam ne N-oxide, in tpr"e)sence of DMSO, in a

sol vent such as DCM at a tenp&rature of, fsomr g]
t epp Ungnt.g refiek. At Bragiievel yR’c npe@e;l f
X2 XH OV eflug x6bt ahéae eby treat
ds ef—+or Xl | L Lo 14y @ ba kreas
sodi uff hiydr ogencar bon t e whenBWBO, at arte rature of
about "100C. Conmpounds ¥ f Qrimtsaofeil! V) may e reacted
wi t h cbenzenenet hanexit hi ol popind he pr esent® of a base
such as potassiumtert-but OXI de, in a solvent such as
THF at g tenmperature f fral 758C to -30C,. ive

ofhd OFﬁ W\hl flga\/) T e N n elRife d%&t%C@Hgixl')Rs CN

HCItdlﬁtFy g‘fr r mul (XLV) onversgw B, {Butyl, lower alkyl
Cor‘r'poun | for m“ %H%LA/A ment R‘dﬁ l_i)péjprlatef Fstltuent
chloridef im a sol D,\&uch aﬂ hdl chI oro ﬁﬂ@@ﬁvgfg'ﬁv'1 2 3004
fol I owed,hy reacti oerZWHIOh a in a soln

m xture such as nethanol / THF. AI ternativel Y,

[0086dp o un dgmpputds ofrfgrarufax Vi) m@}ybwtm@mm@rcﬂ%lkymr prepared
u51 AHE sc91fb (; ﬁrtﬁéjflt@raﬁlﬁ%'l é/c)mﬁjduﬁgsc&f lféfrnﬁ% ? gE{/]Be %ntvgrted

ement a ur, ammonia or ammoni um r ox
to ®o1pverrﬂs 0§&>¢mula£XEDFbya¢aczommtth @m(yleohmémh as mathgug (R6= Me) in

the@?e%g el %f anoa{m uQ?SSaAIXr?%ra%H %Hloaﬁ g% @Xll 8%? of‘%%m? reflux.

era ureo to refrlux,
Coﬂnpm:mds af forneuly (‘Pé)ﬁl) mefy baxor(veB&d ttOGtoQ@@t(ﬁ)ds mf ﬁol'rnmlhl EXXiHpusifg the

ction.autocl ave at.a pres of f m1 20 .
el Bt 57 R S DD PoRES S BrBu PR o
form(il’mvwmdﬁhﬁfle f.oComp@n{xNbinuluSxIg) mirebe@hondd to compounds of
fOI‘l(l}lf Ié‘%%&ﬁ{f&tﬂﬂ gfét 31? X%g?l {;ég)zc@(?:c : 1%%2 éﬁgfs lﬁfeont suclh as cther
at dﬁ%w%%ggw Sooaf teﬁlgélﬁt&kead((dn)po‘dﬂdg ONMB%X%HH) may be

area accor to Sc

CONGRIy cg@poungaﬁlfamgg'bf ) 43188 B]Ieélf 5 H@scal?egl'fﬁr tHe.cqpversmn
of GmpauRs oft f{dPFalaRKQISLD | 'c&ﬁp&fn@y@f formula (XIX) in Scheme 3.
[0097] Compounds of formula (IIT) where A' is S and R2 is CO,R3 may be prepared
according to Scheme 5.

Scheme 5

,O (0]
Base, THF R5 80,Cl,, DCM
x* PhCH,SH NG NH3 MeOH, THF X?
— R4 X2=Br, F, Cl, |
R3= Me, Et, ‘Bu or other appropriate group
/) R4= appropriate substituent

S-N R5= H, tbutyl

NH,, S, catalyst, solvent, heat

[0098] Compounds of formula (XVIII), prepared according to Scheme 3, may be
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R4, R7= Appropriate substituents X= Cl, F

[0111] Conmpounds of fornmula (L) may be obtai ned
W@l | y or prepared using nethods descriPEHUB1909/049453

the literature. Conpounds of formula (L) nmay be

nitrated to give conpounds of formula (LI) by

treatnment with a m xture of sulphuric and nitric acid

conaftert&l t @@?ﬁﬁd@hyéfq‘o@ﬁulaﬁé&vﬁ@ W&@t%]lo gfocés@r OYhBounkd Hf f0BYula

be converted to conpounds f or nu (LI'T) by reaction

(XD may e &%ﬁéw&hﬁa@@n@%wnséhl@lrm PP@thﬁﬁPnCérOf P B¥se P Rdtas

potbégluhﬂ%rt bBi‘o%ﬁi@ %@sc@venﬁﬁcﬁ G4 frrB Hﬁﬂe%eﬁfﬁ@éﬂffoﬁﬁo‘@{b fré%ﬂl'xc The
acid in a solvent such as nethanol "at a tenperature of

integpyedinte thaddthes ofcﬁgwpdmﬁ@év ohay sy qonvated te ¢<)mma9d8bé formula
(X)@Qp\ﬁgglfegtg]ehpw :ﬁg&%% ﬁée hroNLA s&éhl Y fd chfd)‘?‘drﬂ&haglg Pollowed by

escr e conversion of conpounds
reattmnrmﬂmn(mmw) intagobvontpocinatstiaholf IGuAdterhyf velyn c@umms af,

fon%ﬁ:g k‘%@)sm be]tpqgﬂgy dafrognkkg\{)lpoqlﬁ S m%r%l%lﬂa (?{?Iﬁgdlif %tlg b?/ gea&ment

with eleniehitel smifiny elmmoma ooﬁmnmnmmuwds)xefe marsnvbi@ sgo\As IDI\)IF bo2-

e GTRIO, Eope HE e EORUBH W £ ELRRBIR G B PBRAYom

100CC Yo Yeflusiong htgher tﬁlﬁbé’t@lﬁﬁ: thaseflib@do foar00tdyevitoiny edeSif @fieaction
of corrgounds Lﬁ@ (X) to conpounds of formula
aut?%"ﬁ BresquEs) ofifip 2. Nitro conpounds of fornula

[0064V1 )  MEoripRuiRbE ERfhufa@XXMK) WAES AOTs N Blaprut PrepdsM Ackording to
usi ng a reduci ng agent such as sodiumdithionite, in a

Schegieent mi xture such as THF/ wat er/ di oxane at a

ScHeA@er at ure of about room tenperature. Sul fonam des of
formula (LVII1) may be prepared from anilines of

formula (LVI1) by fedgction thasulfonyl |%Hd€ln
the presence of E&® syl vesnt suc s pyri di ne ounds
of formNg.(LIX) maydee prep °f r onfonp

fornula( ||)_h_dmdltN approprlateN

renoval Pof 't he PFetecting grodp/used. For exa

when PG= Boc conpounds of fOFI’CfTLIPa (LVIT1) rneeg be

treated with a strong acid SUﬁQ\”@S trifluoroagetic

acid in a solvent such as dichloronethane, at a
[019@nper athiuetectest amgiberyrazelse af foampe (XY Hemap bgpigpared using methods

des s w#ﬁlg?lt {t}u{ae;) t‘gﬁ%&zr@% l?%gm{llg &)%%lfﬁg )g%( ¥e %gﬁﬁg% -alkoxy
methglchouglodiessiei dyellas heﬂlWe/mqﬂtvéernaﬂmﬂl@ncomt tethglyestehen the
preFe?lgé & aolH ﬂ B&ﬁ éo‘i‘veﬁcgﬁg Vengh &% éﬁﬁeﬁ% alté'uperatu?e of %0% ?SOXC to

as e,
300°C to give compounds of formula (XXVHI) Compounds of formula (XXVIII) may be

converted to compounds of formula (XXIX) by treatment with a halogenating agent such as
phosphorous oxychloride, neat, or in the presence of a solvent such as toluene, with or
without base such as triethylamine at a temperature of from 50°C to reflux.

[0101] Compounds of formula XXXIVa and XXXIVb may be prepared according to
Scheme 7.

Scheme 7
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[0113] Primary or secondary al cohols of general fornula
(LX) may be prepared using nethods described in the
wo pa1eoegoes e. The al cohol s may be reacted w th PETY0NG49453
pht hal i m de using a phosphi ne and coupling reagent
such as di ethyl azodi carboxylate to provi de conpounds
of general formula (LXI). Conpounds of general fornula
(LX) e deprotectgd ¢iSin ydr azo net hyl
hydrazgﬁg kaan“acf?télyséuch as hﬂ%ﬁgi%%bri aci @ro@tiora base
such as eo’8"Shygoni 87t provide hy foxyl ami-nes of
general §oryula (VIII- 0114] Conpo of formula
(VIl11-a) y be further podified by re ive
am nati on"W th al dehydes or ketones usi‘thg a reducing
agent sulf¥as sodi um t PP¥&¢et oxy bor ohytkitle, sodi um
cyanobor ohydri de, or borane-pyridine in a solvent such
as di chl oroet hane at t enper reqn®f 4 rom anbi ent
tenperature to'r ?uxﬁﬁaﬁp&ﬁﬁﬁgg hydifoxyl am nes of

general formla £\ 11 9kprcfn additiwhyCompounds of

formula (XI'l-a) | be—furt her nodi N by al kyl ation

wi th an al kyl hal¥ in the presence _K a base such as
. : o ,

triethylamne, La"& solvent such asadi chl oronmet hane,

to provide hydroxyl am nes of general formula (VIII-b).

[0115] to Schefd'asisomeeeiy) 13 APERALOV-IKFAVE)
[01021dT oXy | @MpaesdsQf R AUKXX) Wal lbe dbtalFRY cOEmBCRRRALES epared
usir?gcr%gtgl(ojcllsn escribed inBtﬁleS l?t’era?u?é.vggntnﬁougc?saotf formula (XXX) may be converted
to compounds of formula (XXXI) by reduction of the nitro group using a catalyst such as
Raney nickel under pressure of hydrogen (1-5 bar), in a solvent such as THF, at room
temperature. Compounds of formula (XXXII) may be obtained from compounds of formula
(XXXI) by treatment with a diazotizing agent such as sodium nitrite, in the presence of an
acid such as acetic acid or tetrafluoroboric acid, and a solvent such as water, at a temperature
of from -20°C to 50°C. Compounds of formula (XXXII) may be converted to compounds of
formula (XXXII) where PG is SEM (SEM= 2-(trimethylsilyl)ethoxymethyl) by treatment
with SEM-CI in the presence of a base such as sodium hydride, in a solvent such as THF at
around room temperature. Compounds of formula (XXXIIIa/XXXIIIb) may be converted to
compounds of formula (XXXIVa/XXXIVb) by ortho-lithiation with a strong base such as
lithium tetramethyl piperidine, in a solvent such as THF, at a temperature of from -100°C to -
60°C, followed by quench with a halogenating agent such as iodine or hexachloroethane, at a

temperature of from -100°C to 0°C.

[0103] Intermediates of formula XXXVIIa/XXXVIIb may be prepared according to
Scheme 8.
Scheme 8
i) RLi or RMgX, solvent, HO (o)
Br ] Br cooling
Protection i) CO, quench
N NZ - . N~
] —— |
x x
/ / /
N-— N- N~-N
H N PG N PG
(XXXV) (XXXVla) + isomer (XXXVIb) (XXXVlla) + isomer (XXXVIIb)
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I.'" R Hydrazine, nethyl hydrazine, acid or base,

sol vent R o NH2 (VIII-a)
WO 2010/003025 PCT/US2009/049453
[0104] Indazoles of formula (XXXV) may be obtained commercially or prepared

according to methods described in the literature. Compounds of formula

(XXX VIa/XXXVIb) may be prepared from compounds of formula (XXXV) using the
methods described for the conversion of compounds of formula (X) to compounds of formula
(XIa/XIb) shown in Scheme 2. Compounds of formula (XXXVIa/XXXVIb) may be
converted to acids of formula (XXX VIIa/XXXVIIb) by lithium-halogen exchange using a
strong organometallic base such as n-butyl lithium in a solvent such as THF at a temperature
of from -100°C to -60°C, followed by quench with an electrophile such as carbon dioxide at a
temperature of from -78°C to 0°C. Alternatively compounds of formula (XXXVIa/XXXVIb)
may be converted to compounds of formula (XXX VIIa/XXXVIIb) by formation of the
intermediate ester prepared by reaction of heteroaryl halide with carbon monoxide (at a
pressure of from 1-15 bar) in the presence of a catalyst such as palladium acetate or 1,1°-
bis(diphenylphosphino)ferrocene and a ligand such as triphenyl phosphine and a base such as
sodium acetate in the presence of an alcohol such as methanol in a solvent such as DMF or
methanol at a temperature of from 80°C to 200°C.

[0105] Compounds of formula IT may be prepared according to Scheme 9.

Scheme 9

Catalyst, ligand,

base, solvent

heat

or

LIHMDS, solvent, cooling

DNHR (VIII), g

H N R1] base or acid or yo coupling agent, |

0.0 Rs’o 0o Lewis acid, H base, solvent p~ 9y
R3” H solvent, heat N R1 y R1]
e V) AN R1]n A“ ] FEN )
17X — = — = i
, A# ANAN
=N

(XXXVIII (XXXIX)

DNHR (VIII), Lewis Acid,
solvent, heat

or LIHMDS, DNHR (VIIl), solvent

R3= Me, Et, Bu, lower alkyl)

X2=Cl, Br, | or other leaving group

A'=0, S, NH, NR5, NPG R5= appropriate alkyl or substituted alkyl group

R1= appropriate substituent, n=1, 2, 3or4

PG= appropriate protecting group (e.g. BOC, p-methoxybenzyl, p-toluenesulfonyl) when A= N
A2/A3= CR4/N R4= Appropriate substituent

[0106] Compounds of formula (XXXIX) may be prepared from intermediates of
formula (XXXVIII) (prepared according to Schemes 9 and 10 below). Compounds of
formula (XXXIX) may be obtained from compounds of formula (XXXVIII) using the

methods described for the conversion of compounds of formula (IIT) to compounds of

36



0 (LXI) (LX 11) [0116] Al kyl hal i des of
formula (LXII) may be reacted with N hydroxy
WO kithabiors de PCT/US2009/049453

formula (V) in Scheme 1. Compounds of formula (XLI) may be prepared from compounds
of formula (XXXIX) and (XL) using the methods described for the conversion of compounds

of formula (V) and (VI) to compounds of formula (VII) as shown in Scheme 1.

[0107] For compounds of formula (XLI) where A' is NH protecting groups (NPG)
may be added and removed at any stage of the synthesis as required.
[0108] Intermediates of formula (XLVI) and (XLVII) may be prepared according to
Scheme 10 below.
Scheme 10
o
NBS =
Radical -0 °
X2 initiator %rNtI):Sa(s)e Base, THF R3 X2
Solvent solvent PhCH ,SH
R4
heat rt or heat S/\
and/or
0”7 H
(XL (XL (XLIV) (XLV)
NH,, S, catalyst
X2= halogen \sol\fent, heat, pressure | SO,Cl,, DCM
NH,, MeOH, THF

R3= Me, Et, Bu or lower alkyl
R4= appropriate substituent
R1= appropriate substituent, n=1, 2, 3 or 4
0._.0

R1]n R3”
X2
R4
(|V) S
=N

(XLVII) base, solvent (XLVI)

[0109] Compounds of formula (XLIT) may be reacted with a brominating agent such
as NBS, in the presence of a radical initiator such as AIBN, in a solvent such as carbon
tetrachloride, at reflux, with or without activation by light, to give compounds of formula
(XLII). Compounds of formula (XLIII) may be converted to compounds of formula (XLIV)
by treatment with trimethylamine N-oxide, in the presence of DMSO, in a solvent such as
DCM at a temperature of from room temperature to reflux. Alternatively, compounds of
formula (XLIV) can be obtained by treatment of compounds of formula (XLIII) with a base
such as sodium hydrogencarbonate, in DMSQ, at a temperature of about 100°C. Compounds
of formula (XLIV) may be reacted with benzenemethane thiol in the presence of a base such
as potassium tert-butoxide, in a solvent such as THF at a temperature of from -78°C to -30°C
to give compounds of formula (XLV). The intermediate thioethers of formula (XLV) may be
converted to compounds of formula (XLVI) by treatment with sulfuryl chloride, in a solvent

such as dichloromethane, followed by reaction with ammonia, in a solvent mixture such as
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in the presence of a base such as potassium carbonate
in a solvent such as dinethyl sulfoxide at a
wa 20mpeesere of from 10C to 50C. Conpounds of POF/OB1089/049453
(LX) rmay be converted to conpounds of fornula
(M11-a) using the nmethods described for the
conversi on of conpounds of formula (LXI) to conpounds

me@hndlamHrul ﬁltéﬁ(&tiv%l}@orﬁﬂémﬁﬁ%%& XL9TAdy @ﬁ@ﬁﬁ@ed]fﬂom

Schene 14 Alternativel npounds of fornula

con(lmupqls )forﬁﬁg,a @@41}5} @ﬁg}lgéy g%@?%\)ﬁ@ glgnental sulfur, @moma or
amJn'oﬁl(l gh}&(lqu;%§Lm%rhg %MP{? 01f ?ﬁMon&ﬂaﬁbﬂ in tH@ﬁreQﬁce ofa

reacte hydroxy phthalimde in presence of
catglyst atchlay nicthylaroudat agdmperdsers of SomH 0§ tp tllrfF@A efrpchigher

ten@gﬁaﬁﬂé by & u?:]h§ gfs'a t@?Od &f &ﬁ‘ﬁ Bt o BTIRALY Rt #1&%‘ 1ol %ggs&?e of

vent s uene at a tenperature o
fromd - 2Qéialr Lﬁommugdswé fgompdihdd) oty Beoromureed (e odnidopnds of formula

(X th (i)srcfgyc{rl%e{ @I)r(Helc)o r@s\{mpc% C%ﬁ‘l@&glr % ﬁptghﬁ)ula (I1I) to

Co using t
comt&smdﬂdfé@tnfudﬂ(\/t)htesmmvérsi on of conpounds of fornula

010057 by i FRRSH Y Rl VY oL o RSB ey B e

accofiden Salidn@nid . and cr oss- coupl i ng
Scheme 11

HzN\©,[R1]n
O DTSA 03,20
HC(OCH,),, N LIHMDS, THF,
X H,80,, HNO, X MeOH Reflux X soc to rt ”
R4 — R4 o\ 0=
X O

~

(Ln (L (L
N
4M HCI, H R1], NH,H,0 Ri], Boc:O
Et,0 N DME. RT " Et N, DCM
R4 — = R4
|
X O
LVI
(L) (LV) Lvn
0, R7 o. R7 o, R7
Na,S,0,. S0 ] HN’S_HO R1]
a H R1
N
H O/THF/dloxane R1] Pyridine N n TFA, DCM \©[
y
)
N_
N-N R
(LVII) (Lvim (LIX)

R1= appropriate protecting group

n=1,2,3o0r4

PG= protecting group

R4, R7= Appropriate substituents

X=Cl, F
[0111] Compounds of formula (L) may be obtained commercially or prepared using
methods described in the literature. Compounds of formula (L) may be nitrated to give
compounds of formula (LI) by treatment with a mixture of sulphuric and nitric acid at a
temperature of <5°C. Compounds of formula (LI) may be converted to compounds of

formula (LII) by reaction with an orthoformate such as trimethyl orthoformate, in the
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reactions descri bed above may be prepared by using

nmet hods described in the literature or according to
w@ehenes0ls. Schene 15 (LXI'V) (LXV) Wher e RIPCEUS2009/049453

optional substituent group, n= 0-4 M= Metal X= hal ogen

R-= al kyl, cycloal kyl, vinyl, SiMe3 [0120] Substituted

1-chloro-4-nitro benzene may be reacted with a netal

preRncdBibin a8 MGHCIAR pCos Rk APUPBYiL aB@EPNidtveAE{h & methanol at a
hexaneth | di sil azane, in a solvent such as xyl ene,

tern@gqaﬂ)ée a!“de%t Cg)gﬁqqulgfg of formula (LII) may be converted to compounds of
forﬁlﬁfar(ﬁﬁi) %gﬁlé 't}fénl?é?l}{cldQ RS RN AYSY AL bREIsMof %mﬁounds of formula (III)

rrperatureo romroomterrperatureto r ef to glve

to Q@mpp@tma @& forulp 6¥ hinl Sghqrnex] - \fommvadnefifpanuds 6&}6) mx/beb@onverted
to croﬁﬁggﬁrﬁlg of'?dnﬂglagf{/mqncg tggﬁlg{h @sed%sérE) ?]Ptg tﬂe' Joﬁ&e%lbjl{ @f C%H@Bunds

reacti on un an atnnsp ere rogen,
of ﬁgrnelsls (X'éllbfto ¢mnmund5tqf f@‘rralta@iﬂﬁhmrsehqma h Q@r@om@@é fiemula
(L b%actoﬁlv Il too Ao fiTds Q)ﬂ‘oln%g EVBQJSI% rt meth geécﬂb&% for the
5? ent s as ethanol
convensijoe mﬁtompaoundx cg‘ |fmmu¢xxn<p mrmimooﬁdsfod lfcmaium (QCII.aXer XIb) in Scheme
ﬁlternatlv

PR R el ety (0 ors B ehihs oo A3 wing
red1Qd2ddedt Beloasodiim dithion&aliih b B@Send nittorevudhsas (TEXYAVYtemidEyxane at
a tekr)npera?uarg tofe 'ﬂ)o}ﬁ\{i rtogm ?etmllerature gulfonamldes of formula (LVIII) may be prepared
from anilines of formula (LVII) by reaction with a sulfonyl chloride in the presence of a
solvent such as pyridine. Compounds of formula (LIX) may be prepared from compounds of
formula (LVIII) under conditions appropriate for removal of the protecting group used. For
example, when PG= Boc compounds of formula (LVIII) may be treated with a strong acid
such as trifluoroacetic acid in a solvent such as dichloromethane, at a temperature of about
room temperature to give compounds of formula (LIX).

[0112] Hydroxylamines of formula (VIIIa) and (VIIIb) may be prepared using
methods described in the literature or the synthetic route outlined in Scheme 12.

Scheme 12

' Hydrazine, methylhydrazine, acid
N Couplln_g agent, ] or base, solvent ¢
R. Phosphine, Solvent
OH + HO-N Rug-N — R.y-NH; (Vill-a)
e} e}
R'R"CO, Solvent
(LX) (LXD) Reducing agent, Acid
or
R'R"X
X= leaving group
base, solvent
R H R (VIlI-b)
oty
R"
[0113] Primary or secondary alcohols of general formula (LX) may be prepared using

methods described in the literature. The alcohols may be reacted with N-hydroxy
phthalimide using a phosphine and coupling reagent such as diethyl azodicarboxylate to
provide compounds of general formula (LXI). Compounds of general formula (LXI) may be

deprotected using hydrazine, methyl hydrazine, an acid such as hydrochloric acid or a base
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equi val ents of a strong organonetal lic base such as
n-butyllithiumin a solvent such as THF at a

W@ erpedseiire of from-100C to -20C fol | owed byPQUESZINI/049453
of the internmediate aryl |ithiumspecies with an
el ectrophile such as trinmethyl silyl chloride to give
conpounds of formula (LXVII). [0122]1t wll be
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t1on, ony ation g nati on ntr
hydf@WMl&tSl Bgermrad ermubl (Vihigr- bbrh@édi@pesomp@tmspﬁormula (X1I-a) may
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be 5RO Funey i Rh 3 3h LG E T & PRl BA Phensh
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for afggﬁi& such as copper iodide and a |igand such as
g -di met hy1- 1, 2- cycl ohexane dianine in a
[01$§)]l vent Aﬂteﬁhtiaay,hyérodjd@m&fée oafoemiile aVlilng nidyee pepaited @ccording

ﬁ%Xtuif reflux tenperature. Aryl trialkylsilanes
to converted to aryl iodides by treating the
Sc]’&h‘leaﬂe with an iodide source such as iodine

nonochl oride in a solvent such as di ‘ihra. mgl]' %Qeag\g

or wWithout Jew s akwsdwﬁgh as §ilver of! TUbTob3

at_a tenper X. —[—0124] | R anH, villa)
f bk hér %&le mary ani n@ ) groups may’ be

al kyl at ed ing a reductive al kylation process
enffloyi ng an al dehyde or a kethe and a borohydri de,
r exa
005 e ar Bk Y LACEKELMEPRENSLL 90 RS i
in thy picgned dzfcarhasef oich esqmmhlem]caﬂ)odatchll aﬂob@ntfsanleas cbmetayul sulfoxide
at aatler%oer}%tlgree 00? anﬁ)ag :;[ d?dg glc Eorvﬁh oeu;ncé nf f(c:orné% a X]It) may b I;t]>e c%nverted to
cormdnn@ttf fdsrampye(wall{ab asingShe andadydadibre f¢r-tN-onvgrion pBcamgpunds

BT AP P Bl R, L0120

[01gno ups mmen{mva@ rRvebb@ds bhfoemalai dBI-grmais prepdd@Rordifig to
) by acyl ation. Acylation nmay be achi eved by
SChFE]ﬁ n with an appropriate acid chloride in the
Sd@ﬁ@qance of a base, such as triethyl am ne, in a
sui tabl e sol vent, such as dlchloronethan

reaction with an appropriate cardox Erygféfﬁ‘e methy' rf’zﬁ‘e oo
/&ar esence uitabl e gou@ .. &uch,HATUR Q,H((ZM)
azabénZ8t W | -1-y1)-N, N, N anethyluron

hexaf | uor ophosphate) in a SU|taHle sol vent such as
Idi chl oronet hane. Sinmilarly, #&Hine groups may be
[OIQﬂnV ert %n{p%{n?ds%'f' k‘cfrﬁ’iﬂﬂ'{tﬁﬁ% 9159 HQ&a&tem d¥x 1}/ phthahmlde in
by reaction with an appropriate *sul onyl
the prdsence @éa i:aﬁalwﬁeanpﬂv@s@rﬁd:@sqﬁuclaa%m%ékﬂné asgsatalysisaph apstetra-
butglrdnﬁ{nm&rﬁl moﬁﬁde 1'11% @lv%llrl['sﬁ&p%lsqolﬁ&le\é?menﬁ)léﬁﬁlr@c?f form 50°C to reflux
i chl or onet han rlnary or secondary am ne groups can
to diec @ompeerdsed firmule (LKBEA. §looppends of fMHGONRLRITDanay be converted to
com l %@ ﬁ'fgn)ula X/Iﬁ ?Cstlﬁ%tﬂe}% L%dsa esgi%ﬁ%)r theaéo%vérg’igﬁ’ Xfa&%p%unds
e presen a suc
of ﬁornmﬁh yXTam cvenpoinmisaf SumukakgVE] s):nIn\Semme B‘ZJ c h as
di chl or onet hane. [0126] An am ne (-NH2) may be obtai ned
by reduction of a nitro (-NOQ2) group, for exanple by
catal ytic hydrogenation, using for exanple hydrogen in
the presence of a netal catalyst, for exanple
pal | adi um on a support such as carbon in a sol vent
such as ethyl acetate or an al cohol e.g. nethanol.
Alternatively, the transformati on may be carried out
by chenical reductlon u3|ng for exanple a netal e.g.



[0127] I n a further exanple, am ne (-CH2NH2) groups nay
be obtained by reduction of nitriles (-CN), for
we2amodm2y catal ytic hydrogenati on usi ng for BXEO§1089/049453
hydrogen in the presence of a netal catalyst, for
exanpl e pal |l adi um on a support such as carbon, or
Raney nickel, in a solvent such as an ether e.g. a
[01gyicl i c et fgles SHEeRABTokBLE A If @kl iiPdbnd@katRdnt SIPE6RIYIRing
from-78C to the reflux tenperature of the solvent.
reagiipp dgseibed appiva vt begienwddy usine methednileyrited duhe lifgggpung or
accORMRY (B 8Endufcom car boxylic acid groups (-CQ2H) by
conversion to the correspondi ng acyl azide (-CON3),
SchemetlSus rearrangement and hydrol ysis of the resultant

i socyanat e (- NQQHQQ%N&912%bAIdehyde group&H -C}K» may

be converteﬂ to amgyRe gro - CHZNRR') ) ductive
amnatio ﬂoyLng_an a @hd—a—be#oh e for
exanpl e um triacet oxylyor ohydri de or s-olum

cyanobor olydri de, in a solrrent such as a W4l ogenat ed

hydrocarbon, for exanple ®i'€hl or omet hane, P8k an

al cohol such as ethbaRr0bgn owlerebsiepessary in the

presence of an adPgf; such as acetic acid at around

anmbi ent tenperatwrwmm[0130]ln a further exanpl e,
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oxi datron of al cohol groups using any suitab
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r t

pal{@gﬂlrﬁﬁiﬂ%ﬁbﬁﬁ nagldgllg? §olégerng%i¥€% et@%@@ géée?%%%grroofﬁ t&nﬁé}ﬁure to
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R.I R is t-butyl ' at | e
Ak b Sy RN PRV FELBLURP VRO R SRR 251 o
Scleuelo6as trifluoroacetic acid in an aqueous sol vent, or

by treatment with an inorganicg.acid such as

hydrochl oric aciltt in an aqueo,- vent .
[ 0133] Car boxyl i ild grodps P may be converted
into am des ( R or - CONR ') by re&ction with an

appropri ate am ne |qjghe preséﬁce ofviya sui tabl e
coupl i ng agent, such as HATU, in a suitable sol vent

[013HCh as 40b.6HQ) B LIAAS oflrOHRA (LX) &5!35 B@ﬁﬁct@ct(@ﬁiplu%ast 2
car boxylic acids may be honol ogated by one carbon (i
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at aatgﬁl??{&mecgf 56 (odOeP S0t kaweda By q@n@ﬁj br & fk&hbdiate aryl lithium

synt hesi's
species with an electrophile such as trimethyl silyl chloride to give compounds of formula

(LXVID).

[0122] It will be appreciated that where appropriate functional groups exist,
compounds of formula (I) or any intermediates used in their preparation may be further

derivatised by one or more standard synthetic methods employing substitution, oxidation,
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[0135] 1 n a further exanple, -OH groups may be

generated fromthe corresponding ester (e.g. -CO2R),
w@eolaloaBdkyde (- CHO by reduction, using for exeeplUg2089/049453

conpl ex netal hydride such as lithium alum nium

hydride in diethyl ether or tetrahydrofuran, or sodium

borohydride in a solvent such as nethanol .
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hydrdmﬂbriaaeﬂi p.M in the I\/EK activity assay of Exarrple 1,
| C50 of less than 5 p. M (nore preferably less than 1
p.M even nore preferably Igss than 0.1 p. M nost
preferably less than 0.01 p.M in the MEK



activation assay of Exanple 2, EC50 of less than 10 uM
(nore preferably less than 1 uM even nore preferably

wo e@s/edeh 0.5 uM nost preferably | ess than OPQAT/USY009/649453
the cell proliferation assay of Exanple 3, and/or EC50
of less than 10 uM (nore preferably |l ess than 1 uM
even nore preferably less than 0.5 uM nost preferably
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i mplantation in a manmal (e.g., human). [0145] The

present invention includes a nmethod of inhibiting

abnor mal ceII gromﬁh or treatlng a hyperprollferatlve



destructive bone disorder, proliferative disorders,

i nfectious disease, viral disease, fibrotic disease or
woeuooegener ati ve di sease in a mammal (e.g., POIEHB009/049453
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conprising a second therapeutic agent. Exanples of
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coug T BHY! OraLEaEih 1 FRPaHD RGOSR TR pBroRrn'ih
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in a mam npri sing. adm ni stering
dn@aﬁoaylnarrf%}Fthéla%%&ﬁ%éﬂﬁ%%@@ﬁ@?%&ﬂ%ﬂ 2% 0f ?Chéffve%l
dept QORRYA dsiff a §idtaBl bdscle. PEodidm G AR 2611031 b LR cqRA RdHtbA of

t hereof) or a conposition thereof, and optionally
an gligylatgragensniveh a5 Al 8didend t her apeut i ¢ agent .

(018811491 TheoREESEM ceh QRALER N (RELIMHRINR nﬁ%lﬂ%‘%gbﬁ&éd to halogen-
preventing of blastocyte inplantation in"a marmal
mefabexghangh byrtredtmertrvpith abhasg fergmimpls edithivg bess sueli 4 niavyter t-

el a i
oo B L BRI BBl e TR
tetrathfpl@g,i anil thenigherchol w1tlaudelc;p1t0p]mt¢ab fingrofluetahderired substituent.

O T e

the rereesqﬂnﬁle caopetinidsodeo subistituvntt may a]ltemnasllvﬂly be aurbgleciteral tv mtml (e.g.

ol By RAE S oe st S SR E iy BB oo g e B8 amide,

aryBhsterabe| dilevieidalkal, thibeorcaiipouibetduats. Shieabpy s ailires which may

i nventi.o nde el re sensitive to
be tRR QYR b AR 511 9By B PO LB BRI e
[01391d/ or i Atbibiid halgkeh BEsGTOW MapPhis S utddrgeutiBophilic displacement

Accordingly, this invention further relates to a

follgwinggenctip Wik AR pRIFORTIFY TABISeRTIE SUQEr PR ampe 9T pppfiol
AdlBdGeousHUETRAL réRtibd Ba PEAL i JubatcBIh@RY teRfpeMiUre I the presence
conprises admnistering to said mammal an anmount of a
of BisrysunHTgRtPdrnul a | or |1 (and/or solvates and salts
[OIHQer eof )Thg oﬁp&fﬁﬁ?@ﬁhé f)l%gén{ B@éﬁ%ﬁ are\‘i’%kltéarfotatﬁgywpaélﬁl to inhibit
fective is sensitizing abnornal I's to treatnent
MEK; adtivitpelideactivntion ([0 Is2y Axaisn hast forthicis hioddgiqeheffastsop aavesg cells
0 ", L .
(se@ofndalg %ssg% 2%??&501113&1 %glto{évf ?’gé ?gljéﬁds@@‘a é]fﬁﬁe n@?ﬁggﬁ?‘ﬁg%{ﬁ having ICsq
of lenalmnésuMéinlome}rgtfenablyﬂdme thao ﬁﬁqmidsoit orefdneblg lesethaf 0.01 uM) in
the%’ﬁ{ﬂ? ae hv&t élsﬁsée rohhoﬁjel 18 o%l Licss D tgl : HMJ@ are %re{erab les thagnl
uM, Manaiv(eapmﬁe,ratﬁyjtemhMDuM moﬂttgr&mabbr%sanhan 0.01 p.M) in the MEK
i ntravascul ar or infusion), topical, inhalation and
rectal adm nistration. [0153] The anount of the active
conmpound adm ni stered will be dependent on the subject
being treated, the severity of the disorder or
condition, the rate of adm nistration, the disposition
of the conpound and the discretion of the prescribing
phy3| CI an. However, an effective dosage |s |n the
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WD 2010/ 003025PCT/ US2009/ 049453 [ 0154] The acti ve
conpound may be applied as a sole therapy or in
W@ oithiemes on with one or nore chenot her apeuti cPOF/US2009/049453
anti-inflamuatory agents, for exanple those descri bed
herein. Such conjoint treatnent may be achi eved by way
of the sinultaneous, sequential or separate dosing of
activiforl RAEy\of Buahpl6 NN 8 tRfn 0N B RBRtrefE@IH s thén 1 M,
phar maceuti cal conposition may, for exanple, be in a
evengars Bigforabhy lessrtban (b uM. BerinitisRbladeso hap g 1N bip tha cell
proﬁ%‘?’cﬁféh Qssap bt ]lixan{b‘l)é@ Qhd/oSASY, 8F R&dn4el (15155 ?mglgrp%f&raﬁl& g&§ than 1

sol ution,” suspension, for parenteral 'Injection as

uMs peaninase gigfanabiloless thaspe ndl. rwsiarefersblydess than{Ogy LY pii teaERK
-0k ST AL o] t r for rectal
phcgglﬁrﬂ:mﬁnr g%s%)g(ﬁ Eg%mgﬁsé‘o %J%‘(:)ugf? {PloalrS ;i/Ui EIﬁ'E]ngl p 0%? maceut i cal
[01dbnposi tTihepraveny ityentian inglides d osmp@itfonr(erg., s pharakbdcatidabr
[ ngl i.ni stratj [ .

coffoBhof Aieg b cBhh A BF SRR BFRARAR S Il o s oo
andoharnie Cepitarmalcuttally aeeptalrle eacaeni Eint presadt iavanonmpdsnoicludes a

accor di ng tql t he itnvlenti on .ali) an active ingr dhent i &n I
CONRPATIPP §ne- & RIAHRSPOI iR R OS T RY OB RS fgmigpind o formula 1 or
(anplasorats uhd/cadaltatenvs and atartier(s phanhpttuatdlls ac&bhable carrier),
f‘_11%0156 Exe Iarg areq%eral.ad inistration Eorms "
urbhGOIRES B P 85eBhE Bt (s ANt 952 dcon bR BRI figant suc
as thBseSle&¥ibéEhc€lhl €DRSpreRhidonPositiodsQfe @¥ANRIr erhilRGEM S mal cell

propyl ene gl ycol or dextrose solutions. Such dosage

eropd oreTeatRe HRPSTRT Y HeRYYtivor T Buf mppmaksign dgman). The present
cor%&%fﬁiz]lssﬁb HROLR AR R RBERUh /1 £iAhat6 B dide8leS id MahMA8] (e REMhiman).
iluents or fillers, water and various organic
10143 vent sthe prrsens RerpprieLATdCamPeBiRss sToralorisclilpr treating an
autSi&nn€ gise&g,%_?thf&ti@éjgd& 'd%_@ﬁi!er, 'pﬁﬁ’iﬁ@%v% Wﬁs%rc@ﬂcﬁféﬁous disease,
“flavorings,” binders, excipients and the like. Thus for
virg dakasaditiretiostiveaici comeuroddskearasive divear il ngemael @ugs human).

p S,. . l- . .
xSRI R e B0 B BReR A, 1RELES PR BRIt isbori
corgplightiving, cadhietic mtidorpéyt iinopednpif escneiritc ageslagidnagiutan

.. ndi ng nts such as sucr 2| at.j . n .8, .-
g PERARRY e PR G B, i s AR RO R R
renslt dd@n@taad rawdiilure | palicydtickidnkatiseaas dohgektivedeart Gifiluen

useful for tableti urposes, Soljd conmpositiogns, of a
ey b7y SR alh e PR BE SRy T ke CSTRe ok iy Bt
orghm trhplagatjaétion, SEPSHeRSdisdrE tigbiiie dr Mk @athad Bin, and viral
. therefare, include ct os r.mlk sugar and hj
InforlpRscypings R&ME?&M%@&YH@@@%@ E?Wa&mag.gl%wa Husgtiedus
cytSHERENEUOMTM VY, afd Epdtdis Bafr@irde@Bd Chednicfadl, for purposes of the
admnistration the actjve con‘qlpound therein may be .
Prepcahis FEYM WLy BHT o 0" Iuniked i@ AYiARFUBF PHI-APEPHAG saeake &ith
chr6@k Qlchiis MBS ifa&fi® d Qlci ¥ Sr@NE hybdth ERikshe thilagiMakish favth Ak, and
agents or suspendi ng agents, fogether with diluents
possapdiatays P deiropethigmsin,is pesiatediih nyerers, cogdifiensrwivch igelude,
but%?é%t nAfid S intﬂgﬁfn%ﬁén, #39&5@%1%& Pﬁg,%hgﬁtoﬁrlﬁH%a'irﬂ Burn pain, gout,
_varirous p ‘armaceutl cal conpositions w th_ a Specl fic
trigapnnghreusflgiaer ity dcrpetinrod mdstharpetik paincausal gigd digbetyencuropathy,
nt h ski |- ' ' . For. . S..
pleBRARHEh. noh el ARFu i o Gt By, ol FRATR S rssue
inj Py dintsdmmuptCoquéinyis pdis taed perPainjurd betsag thép&dihtiabrervous

1975)., LES brevi ati ons
v e GE TRy AR e
[0143] The present compounds and compositions are also useful for treating
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CDC13Deut er at ed chl or of or m CD30DDeut er at ed net hano
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[0144] The present compounds and compositions are also useful for the prevention of
blastocyte implantation in @ mammal (e.g., human).

[0145] The present invention includes a method of inhibiting abnormal cell growth or
treating a hyperproliferative disorder in a mammal (e.g., human) comprising administering to
said mammal a therapeutically effective amount of a compound of formula I or II (and/or
solvates and/or salts thereof) or a composition thereof. Also included in the present invention
is a method of treating an inflammatory disease in a mammal (e.g., human) comprising
administering to said mammal a therapeutically effective amount of a compound of formula I
or II (and/or solvates and/or salts thereof) or a composition thereof.

[0146] The present invention includes a method of inhibiting abnormal cell growth or
treating a hyperproliferative disorder in a mammal (e.g., human) comprising administering to
said mammal a therapeutically effective amount of a compound of formula I or II (and/or
solvates and/or salts thereof) or a composition thereof, in combination with a second
chemotherapeutic agent such as those described herein. The present invention also includes a
method of treating an inflammatory disease in a mammal (e.g., human) comprising
administering to said mammal a therapeutically effective amount of a compound of formula I
or II (and/or solvates and/or salts thereof) or a composition thereof, in combination with a
second anti-inflammatory agent such as those described herein.

[0147] The present invention includes a method of treating an autoimmune disease,
destructive bone disorder, proliferative disorders, infectious disease, viral disease, fibrotic
disease or neurodegenerative disease in a mammal (e.g., human) comprising administering to
said mammal a therapeutically effective amount of a compound of formula I or II (and/or
solvates and salts thereof) or a composition thereof, and optionally further comprising a
second therapeutic agent. Examples of such diseases/disorders include, but are not limited to,
diabetes and diabetic complications, diabetic retinopathy, retinopathy of prematurity, age-
related macular degeneration, hemangioma, idiopathic pulmonary fibrosis, rhinitis and atopic
dermatitis, renal disease and renal failure, polycystic kidney disease, congestive heart failure,
neurofibromatosis, organ transplant rejection, cachexia, stroke, septic shock, heart failure,
organ transplant rejection, Alzheimer's disease, chronic or neuropathic pain, and viral
infections such as HIV, hepatitis (B) virus (HBV), human papilloma virus (HPV),
cytomegalovirus (CMV), and Epstein-Barr virus (EBV).

[0148] The present invention includes a method of treating pancreatitis or kidney
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amount of a compound of formula I or II (and/or solvates and salts thereof) or a composition
thereof, and optionally further comprising a second therapeutic agent.

[0149] The present invention includes a method for preventing of blastocyte
implantation in a mammal (e.g., human) comprising administering to said mammal a
therapeutically effective amount of a compound of formula I or II (and/or solvates and salts
thereof) or a composition thereof, and optionally further comprising a second therapeutic
agent.

[0150] The present invention includes a method of using the present compounds for
in vitro, in situ, and in vivo diagnosis or treatment of mammalian cells, organisms, or
associated pathological conditions.

[0151] It is also believed that the compounds of the present invention can render
abnormal cells more sensitive to treatment with radiation for purposes of killing and/or
inhibiting the growth of such cells. Accordingly, this invention further relates to a method
for sensitizing abnormal cells in a mammal (e.g., human) to treatment with radiation which
comprises administering to said mammal an amount of a compound of formula I or IT (and/or
solvates and salts thercof) or a composition thercof, which amount is effective is sensitizing
abnormal cells to treatment with radiation.

[0152] Administration of the compounds of the present invention (hereinafter the
"active compound(s)") can be effected by any method that enables delivery of the compounds
to the site of action. These methods include oral routes, intraduodenal routes, parenteral
injection (including intravenous, subcutancous, intramuscular, intravascular or infusion),
topical, inhalation and rectal administration.

[0153] The amount of the active compound administered will be dependent on the
subject being treated, the severity of the disorder or condition, the rate of administration, the
disposition of the compound and the discretion of the prescribing physician. However, an
effective dosage is in the range of about 0.001 to about 100 mg per kg body weight per day,
preferably about 1 to about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this
would amount to about 0.05 to 7 g/day, preferably about 0.05 to about 2.5 g/day. In some
instances, dosage levels below the lower limit of the aforesaid range may be more than
adequate, while in other cases still larger doses may be employed without causing any
harmful side effect, provided that such larger doses are first divided into several small doses

for administration throughout the day.
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oral administration as a tablet, capsule, pill, powder, sustained release formulations, solution,
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository. The
pharmaceutical composition may be in unit dosage forms suitable for single administration of
precise dosages. The pharmaceutical composition will include a conventional pharmaceutical
carrier or excipient and a compound according to the invention as an active ingredient. In
addition, it may include other medicinal or pharmaceutical agents, carriers, adjuvants, etc.
[0156] Exemplary parenteral administration forms include solutions or suspensions of
active compounds in sterile aqueous solutions, for example, aqueous propylene glycol or
dextrose solutions. Such dosage forms can be suitably buffered, if desired.

[0157] Suitable pharmaceutical carriers include inert diluents or fillers, water and
various organic solvents. The pharmaceutical compositions may, if desired, contain
additional ingredients such as flavorings, binders, excipients and the like. Thus for oral
administration, tablets containing various excipients, such as citric acid may be employed
together with various disintegrants such as starch, alginic acid and certain complex silicates
and with binding agents such as sucrose, gelatin and acacia. Additionally, lubricating agents
such as magnesium stearate, sodium lauryl sulfate and talc are often useful for tableting
purposes. Solid compositions of a similar type may also be employed in soft and hard filled
gelatin capsules. Preferred materials, therefore, include lactose or milk sugar and high
molecular weight polyethylene glycols. When aqueous suspensions or elixirs are desired for
oral administration the active compound therein may be combined with various sweetening or
flavoring agents, coloring matters or dyes and, if desired, emulsifying agents or suspending
agents, together with diluents such as water, ethanol, propylene glycol, glycerin, or
combinations thereof.

[0158] Methods of preparing various pharmaceutical compositions with a specific
amount of active compound are known, or will be apparent, to those skilled in this art. For
examples, see Remington's Pharmaceutical Sciences, Mack Publishing Company, Ester, Pa.,
15.sup.th Edition (1975).

EXAMPLES
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[0160] 1H NVR spectra were recorded at ambi ent
tenperature using a Varian Unity Inova (400 MHz)
wapaonedeeter with a triple resonance 5nmm pr obRCT/US2009/049453
Chemi cal shifts are expressed in ppmrelative to
tetranet hyl silane. The foll ow ng abbreviations have
been used: br = broad signal, s = singlet, d =
AbBANPghs dd = doubl e doublet, t = triplet, q =
T quartet, m= nultiplet. [0161]H gh Pressure Liquid
%ﬁromat ogr aphyobisingbetyragifales r oet ry (LCMB) experi ment s
BOkO det erm ne gl fRLIfbohyim™es (RT) and associ ated mass
ions were perforned using one of the follow ng
nByfdt hods. [016Buglithsen A: Experinments performed on a
ters Mcro ol e mass spectroneter
CDI\'ﬁi%nked to a @ﬁg@?cgﬁéﬁg@g HP1100 LC systemw th
CDdPbde array Oettertedmetiinps syst em uses a Hi ggi ns
i peus 5m c 00 x 3 Omcolum and a 1 m /
DC% nute fl ow Pg‘{ﬂcleo.%n?ﬁéan%ni tial solvent systemwas 95%
DIARt er cont ai Diivgréhyl dsofdecabaxyled d (sol vent A) and 5%
DI etonitril e_cont ai Eitn}g 0.1% form c acid (sol vent B)
the firsCINRRERET8hed by a gradient up to 5%
DMaalt vent A anii,195%ms dlyveahinB pordine t he next 14 mi nutes.

e final sol vent st em el d constant for a
Dl\%rther 5 ni ﬁng.eé%“(?&g@]e\ﬁg’?ﬁtgﬁr B: Experinments
DMEer f or med onpDamMéIermaildt f orm LC quadr upol e nmass

spectroneter |inked to a Hewl ett Packard HP 1100 LC
Dl\@é})%tem wi t h Sipeylafosidedet ect or and 100 position
Dpftit osanpl er w3t Bg(@pRASPRBRAY) fdiitencC18(2) 30 x 4 6nm

colum and a 2 mM / mhute flowrate. The solvent
EDEY st em was 93%WACER -dintethylamipgpropybogrpeshivide lyrqghloride
Eufsol vent A) apdpnpipaeetonitrile containing 0.1%formc

acid (solvent B)"for the first 0.50 m nutes foll owed
EtQy a gradi enDiaiylethes5% sol vent A and 95% sol vent B

th ] . ' '
HATXEY const antf or QbR 1og- 0ok SR HERLg SYEHEMLITS
C. Experi nentsxafleerbplrasplditcon a PE Sci ex APl 150 EX

uadr upol e ctr ter linked to a Shinmadzu
HC@C— 10AD LC ﬁ?@?nﬁ%ugﬁ%c}?ode array detector and 225

Hyfiosi ti on aut Dsacmpdeesusuaitihg a Kromasil CL18 50 x 4. 6mm
um and a. 3, M /. mnute flow rate. The sol vent
IS am was algPRr B S PRH0056 wet er i th
HOBt05% TFA ( solmelrixybonzathiazddd acetonitrile with 0. 0375%
A (sol vent , ranpi.ng up to 10% sol vent A and 90%
HP gl vent B ov@%gh@rﬁsis‘ggth@%g Cg‘wglafoigﬁﬁ%y sol vent system was
IMbel d const antndu@fialandthylitB@epifks 50 m nut es.

0165] M crowave experinents were carried out using a
Ksl6&r sonal  CheRP@tsium RBAsHIMS tP2YG at or TM or Opt i i zer TM

LEMBSEh uses arp i@l s nden/igsoanaier and dynamic field
tuni ng, both of which give reproducibility and

MePbht rol . Tenpkthgpelr e from 40- 250C can be achi eved, and

NaRE®SSUr es of gt dy&Bba! caffae reached. [0166] EXAMPLE
1 K Assay (MEK activity assay) [0167] Constitutively

NHagl i vat ed huswrmmeniqmaphlongkl expressed in insect cells

NablS[ used Sodium hydroxide

NaySOy4 Sodium sulphate
Pd(dppf)Cl, [1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(II)
Pd(PPhs)s Tetrakis(triphenylphosphine)palladium(0)
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as source of enzymatic activity at a fina
concentration in the kinase assay of 15nM [0168] The
W@ sEago3oss carried out for 30 minutes in the prESEOSWOYH49453
50p. M ATP usi ng reconbi nant GST- ERK1 produced in
E.Coli as substrate. Phosphorylation of the substrate
is detected and quantified using HTRF reagents

PdAbAP! i ed by %mlpenzﬁmﬁ&c@@ma@maefunm antl GST
ant i body con¥ugated to al l ophycocyani n ( XL665) and an

Si-Rift i - phospho Pemmieswiziling flaguohr@rpodimrty isadydesoliputydt ¥
to europi um gfypl-ahep @%?%@R@dlg@@ﬂ at a final

concentration of 41.ig/nl and /ml respectively.

The ant|-pho§§ﬁ62hﬂ&ﬁﬂ%@9“%@@@@ﬁﬁ@@tWERKimmmaﬂwwommd
phosphorylat?g)g%uﬁ%&gggﬁgggm%ﬁkggé When both

anti bodi es a when the substrate
TBME phosphor yleat@ayl mehdregyr t ransfer fromthe cryptate

Pgﬁ)the all op RLANISGS ol | owi ng excitation at
T d% resul?¥%%&¥ %F orég%éﬁ%e being emtted that is

THEroportionaITbmﬂwm@ﬁamnunt of phosphoryl ated substrate
TF‘groduced Fl%ogescegﬁ detected using a multiwell

| uorineter. ['01%8%¢ %%6 nds are diluted in DVSO pri or
Thﬁmnaddltlon ramatsRilylatiforige and the final DWVSO

centration i he assay is 1% 170].The 1C50 is

Xaﬂ@‘?ned as tHéiggh@gﬁgwgﬁﬁﬁwgé?)mﬂi@ﬁkﬂlﬁ?een conpound

achi eves 50% i nhibition of control. IC50 values are

cal cul ated using the XLfit software package (version
101591 5y . GeggrphExpcrimentalfponditions of EXAMPLES 5-9, 12-13,
[01866 20- 28, NMRAp&n SrEétirtidd 8 dmbind tcalertfirc 838 at\h@iﬁn Unity

0.1 ILIMin the assay described in MPLE 1. Title
Inoyap(#98 WS seectERpvPIY S tgrle resonpace Spym grpke. Xheayqa] Hiifseade
exp@&sé’dqg gplﬂfrelgﬁa\tevi@ %al@iet%yl@%e OHQ: fblhd\bﬂl%ﬁbﬂr%tﬁﬁsc‘@(/e been used:

descri bed In Assay
br ¢ erd signdl.pat ﬂn@ﬁietacks éyl)bk[takiﬁqlc@@bmublet I v &lipjetagt ayatcbdn =
mulBaf nmutant expressed in insect cells is used as
source of enzymatic activity. [0174] The assay is
[016Hr r i ed Fogt Prfegmrcﬂciquiﬂ ﬁlhtoauatcng]aIthel\/mseS@ntrencﬁy @OBM

exp’;?\ﬁglsriﬁg' ltonc%terr%ﬁng Sr Q%n ttln}(§g (il %sﬁoec?ag qunel?ss iqhs wepoperfog%ed using

rate
onaEﬁbmedwmgdwqmamtlfled u3|ng HTRF, and reagents are

pplie | shi o.. ese.con
OB ooy e AR P B RERRT REh Y e s PO adnypote
ma@rsbécﬂf@hﬂﬁ:p hnkeddes Bdvichemadi) HVEOAN! dybeshywidodipdegatag detector.
to euro Cr ate._The i - phgspho a tlbo y
Thig é@&éw Mdﬁl%?vlﬁﬁ@g 3{1% 99‘{)) ég (s s r‘fO g ad qgf / minute
flow @4t& Zhe Aitifis GGt sPRAS RAOI L %@@Ic@mﬁﬁg 219, foMfie Bcid edolvent A)
ant i bodi.es are, bound t n the substrate

anq 5o aereHs PN ainay) 0 1% ﬁ@@g@%ﬂé %iﬁ@?ré rB>f?9rdh% figemppipdoligwed by

a gltaelehhﬁo t8IshPRAXEOL YRAND IV, QACHE B & thOMxD 84 BXifids t heOthaBdolvent
340nm resulting in fluorescence being emtted that is

systsrbyey el doreastant dortaHartbgrdupinutes. phosphoryl ated substrate
[01?{]0 ducedefibdi8: TEPEGNGSs be?foglﬁ&f'&{ LU al7 MGGt &ﬁad%loie mass

uori neter.
spectrometer linked to a Hewlett Packard HP1100 LC system with diode array detector and

100 position autosampler using a Phenomenex Luna C18(2) 30 x 4.6mm column and a 2 ml/
minute flow rate. The solvent system was 95% water containing 0.1% formic acid (solvent A)
and 5% acetonitrile containing 0.1% formic acid (solvent B) for the first 0.50 minutes

followed by a gradient up to 5% solvent A and 95% solvent B over the next 4 minutes. The
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[ 0175] Conmpounds are diluted in DMSO prior to addition
to assay buffer and the final DMSO concentration in
WO baoas®2y is 1% [0176] The 1C50 is defined asP@TiEsS2009/049453
concentration at which a given conmpound achi eves 50%
i nhibition of control. IC50 values are cal cul ated
using the XLfit software package (version 2.0.5).

find1 Qi Whs R1dE8nktafired d futha@tol Pmineeay

% 178] Conpounds are tested in a cell proliferation
(0184l ay ué\([eﬁ@oc{ GEPsPets ppgfog@pq o1} 3 RlgdSeiex API 150 EX quadrupole

magsg%g ML hhynen Sﬁlﬁlagfuelg(tl QbAE%@éyQ@prﬁ}Mg;g arra detector and
80] A375human mal i gnant nel anonma (ATCC) [0181

225c1e181t10n mﬂfe@rrmlfé uping AKaemasd G18 5@WEW@IEOIQImHE)1d hédl’lﬂé mmute flow

rat&{.] g&%en‘? I nc gl:gggdlé/ﬂ[t %t?%é]g étﬁ%ozma%%gg élrb (%‘ﬁ%@’%lvent
A) %i We héetlitaitcowittal. 03275@013% elohshild), rangirg wfto éﬁ%zzﬂvtmwc and

90"/t Iggl)éen% B V%?(Ap %gn%gef, Y seoéxglrﬂ sglg %Qlcxgalgtheﬁt ?J]asnt ?or furtt eé 9.50

npoun gr own
mlrﬁmeh and an equal vol une of Cell Tlter-GI 0 reagent

ronegq). i s added .to each well.. This |lyses e c
[Olgﬁd gend? SEREVEPIHNHES WalcaTiey 9 “%%p%ﬁ??%@lﬁm{sgwﬁ“éy ®
Imzamwmor @‘puﬂﬁ%rwemals 6¢ds 6 singlctmek eésohfoidna [@Akdnio Al tidng,
he nunber of cells in the well) that can be detected

both of which siye reprodpeibility i Geatielt Effmpe[fmrs Srom - 656 cpsde achieved,
and:ifrgésﬁl%éjoﬁﬁ) th Pbas eRCRNEAALd.on at which a given conpound

achi eves
[0166] EXAMPLE 1 MEK Assay (MEK activity assay)
[0167] Constitutively activated human mutant MEK1 expressed in insect cells is used
as source of enzymatic activity at a final concentration in the kinase assay of 15nM.
[0168] The assay is carried out for 30 minutes in the presence of 50uM ATP using
recombinant GST-ERK1 produced in £.Coli as substrate. Phosphorylation of the substrate is
detected and quantified using HTRF reagents supplied by Cisbio. These consist of an anti-
GST antibody conjugated to allophycocyanin (XL665) and an anti-phospho (Thr202/Tyr204)
ERK antibody conjugated to europium-cryptate. These are used at a final concentration of
4ug/ml and 0.84pug/ml respectively. The anti-phospho antibody recognises ERK1 dually
phosphorylated on Thr202 and Tyr204. When both antibodies are bound to ERK1 (i.e. when
the substrate is phosphorylated), energy transfer from the cryptate to the allophycocyanin
occurs following excitation at 340nm, resulting in fluorescence being emitted that is
proportional to the amount of phosphorylated substrate produced. Fluorescence is detected
using a multiwell fluorimeter.
[0169] Compounds are diluted in DMSO prior to addition to assay buffer and the
final DMSO concentration in the assay is 1%.
[0170] The ICsg is defined as the concentration at which a given compound achieves
50% inhibition of control. ICso values are calculated using the XLfit software package
(version 2.0.5).
[0171] Title compounds of EXAMPLES 5-9, 12-13, 16, 20-23, and 25-27 exhibited
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50% i nhibition of control. 1C50 values are cal cul ated
using the XLfit software package (version 2.0.5). In
W@ bi1s/oeeay, title conpounds of EXAVPLE 5-7, 9PAES2009/049453
16-17, 20-22 and 24-27 exhibited an EC50 of |ess than
0.5 iu Min the HCT116 cell line. The title conpound
of EXAMPLE 8 exhibited an EC50 of less than 0.6 [tMin
an IAEotHEE 1B ociehl1 ih tHRQssay WbdcAb&ANBXAMBLIOT. EXANVERESinds of
5-12, 14, 16-17 and 20-27 exhibited an EC50 of |ess
EXM@RL% -1l \f.i 1 anfh &4 miisgted @ I phietwian Plugneb QmBY I ghe assay
desBPhsiRhexERe1Ge] | - Based Assay [0185] Conpounds are
tested in a cell-based phospho- ERK ELI SA using the
following cell lines: [0186] HCT116hunman col orect al
oA S NOTEAGEED LRAUATBRAAI LGNt el anoma
|nes are maintained in
IOIENEI\/! F1Zopdtitatvehpeadtinat¢dRed o)utant ppirespeint edeatictll i 0%l BCSurce
5% CO2 hum dified incubator. [0189]Cells
Of%%ggégzaﬁg%’n 96-wel | plates at 2,000 cells/well and
[0134]t er 24lhettray isangicdxpiobed) mowds iif e presenco oL MaATD nEng

reop PR B BAHCR &y P RCPGF il BERbO o ooRt Frigbyrac s

detétﬂidi 4pé ignaaified uSeHHWR F hanteddganobre sfpplllbdbw aBbibl @ Bé@e ROnsist of

an St ST Sty SO BB ATk P i £ BT phowpho

(ScEMEIScigWIERL anﬁ&ady%hjhlgatadt@ cufpLBRE Ol e BitDpiodprom
| odi de (DNA f| uorescent e2 and detection of cellular

ant@o@mw@wﬁwﬁ& ety aléqsalgorélﬁ cdqp SerAb#id Sei@d of ARy

phc@md&%& oft 98b Vo alvash th LfiRodibyat 856RANE MEIEKR. FhitQhe 4Brate
(Mol ecul ar probes). The fluorescence is anal ysed

is p@gqpﬁgry{appél) ABCIBR HaIE"Z% |f1g9fnet|he grymptelte g{eégﬁghyc%pyanln occurs following
exclltmra't SEHN) 'r&gltlmg &f QRIr&E&CE Kélﬁgﬁﬁ%d 1P pffd%%rtt%hﬁ)f@the amount
l'uor 488 signal "is normalised to the P

of r(lpsrépnﬂzttﬁ:d)whmraﬁ%pre@mbd rileiesegnee [salmgf]ecrh%nﬂ:@@lu -well

ﬂuQ%&$QEd as the concentration at which a given conpound
achieves a signal half way between the baseline and

[01t7ﬁe max |Gmmonm§pmmtedE@MS£abmmso addatieb esshabeer asd thg

twar kage (version 2.0.5). [0191]In
ﬁn?I Concef?t? tof L e QS%gouﬁcfs of EXAVPLES 5-14, 16-17,
[0126)- 22 aﬂdhe 2@50 2s/deixdad mtheec:bnaesnnﬁﬁﬁﬂat thldhagvdnhamp&mﬂ alclueves

SO%irllhl’i]bi{iohneof cont:rl'ojl.ﬁlcgoevalluels Iarréecalc&latteld 1e151%§g iR %qq sof?ware package

(version 2.0.5).

[0177] EXAMPLE 3 Cell Proliferation Assay

[0178] Compounds are tested in a cell proliferation assay using the following cell
lines:

[0179] HCT116 human colorectal carcinoma (ATCC)

[0180] A375 human malignant melanoma (ATCC)

[0181] Both cell lines are maintained in DMEM/F12 (1:1) media (Gibco)
supplemented with 10% FCS at 37°C in a 5% CO, humidified incubator.

[0182] Cells are seeded in 96-well plates at 2,000 cells/well and after 24 hours they

are exposed to different concentrations of compounds in 0.83% DMSO. Cells are grown for a

further 72h, and an equal volume of CellTiter-Glo reagent (Promega) is added to each well.
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EXAMPLES 6-12, 14, 17 and 20-27 exhibited an EC50 of
less than 0.1 [tMin the A375 cell Iine.
WO Q9RA)BINTHESI S OF HYDROXYLAM NES PCT/US2009/049453
[0193] (S)-1- Am nooxy- propan-2-ol hydrochloride H2 N-O
OH .HC [0194] Step 1:
(S)-2-(tert-Butyl-dinmethyl -silanyl oxy)-propionic acid
Th1§'l ¥ th€8dIR%and Fenbratc® a WihinbRAAIhS p@oi)%ﬁidﬁﬁl 9 F[htefInount of ATP
W&Lethl | actate (37.4 g in DCM (
rel%ﬁe)d( thergtoeiprppaTHenzbioghg wbﬁsogceﬂ@msthe wel)tha an haa@@fted
usif SPmiti-PeBRnMRIneter The reaction mxture was stirred at
roomtenperature for 2 hours. The reaction was diluted
(01§31t h watlde Faivds dxfincd et td comcenirapome( whigh & given gompoked achicves
50&%@& ﬁ?‘pof%r AR01 ©, SIeRG %al‘é@lﬁ!é&‘ﬁlm 1R 8" E‘&T]v%é ?ﬂ:}(age
¢ 0 concentrated I n vacuo 0 give the t
(vepraadut$). as a colourless oil (100%. 1H NVR (CDC13, 400

B e T Mol
ECQ.08Ces{ Bkh 0.5 uM inGhOHCI6 Hy ceskl)line[ O] Stoepond of EXAMPLE 8
exh{ib?e:d %ﬁ %&?orotf leséJ EIXI’I O%I Iﬁe ¢ H%Tll %‘ Xelqur%) Tﬁfeoc%r%go&nds of

EXAMPLES 5-12, 14, 16-17 and 20-27 exhibited an ECsy of less than 0.1 uM in the A375

cell line.

[0184] EXAMPLE 4 Phospho-ERK Cell-Based Assay

[0185] Compounds are tested in a cell-based phospho-ERK ELISA using the
following cell lines:

[0186] HCT116 human colorectal carcinoma (ATCC)

[0187] A375 human malignant melanoma (ATCC)

[0188] Both cell lines are maintained in DMEM/F12 (1:1) media (Gibco)
supplemented with 10% FCS at 37°C in a 5% CO, humidified incubator.

[0189] Cells are seeded in 96-well plates at 2,000 cells/well and after 24h they are

exposed to different concentrations of compounds in 0.83% DMSO. Cells are grown for a
further 2h or 24h, fixed with formaldehyde (2% final) and permeabilised with methanol.
Following blocking with TBST-3% BSA, fixed cells are incubated with primary antibody
(anti-phospho ERK from rabbit) over-night at 4°C. Cells are incubated with Propidium
Iodide (DNA fluorescent dye) and detection of cellular p-ERK is performed using an anti-
rabbit secondary antibody conjugated to the fluorescent Alexa Fluor 488 dye (Molecular
probes). The fluorescence is analysed using the Acumen Explorer (TTP Labtech), a laser-
scanning microplate cytometer, and the Alexa Fluor 488 signal is normalised to the PI signal
(proportional to cell number).

[0190] The ECsg is defined as the concentration at which a given compound achieves
a signal half way between the baseline and the maximum response. ECso values are
calculated using the X1fit software package (version 2.0.5).

[0191] In this assay, title compounds of EXAMPLES 5-14, 16-17, 20-22 and 24-27
exhibited an ECsg of less than 0.1 pM in the HCT116 cell line. Title compounds of
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OH [0197] A 2M sol ution of LiBH4 (2.77 g, 0.13 nol) in
THF (60 nmL) was added dropwi se to a sol ution of

W@ 3)1oae30eer t - but yl - di net hyl - si | anyl oxy) - pr opi oPCTUSZIN049453
ethyl ester (22.75 g, 0.10 nol) and nethanol (5.15 ni,
0.13 nol) in diethyl ether (500 nL) at OC. The
reaction mxture was stirred at 0OC for 1 hour and then

EXAMIFIGHB-1 EMRErBdnld 8-0f @k hibitddl MUY SohI8 M@ CO@UI iR ehet B 78 Cell

i and careful |y quenching with water. The reaction

lingyj xture was filtered and the filtrate extracted with
diethyl ether (2 x 50 nL), the conbi ned organic
extracts were washed with brine, dried (Mg504) and

[0182Ancent 1S D title product as a

[Olgﬂl our | [ (CDC13, 400 MHz)

86- 3. ; ; ) , 3.31-3.22 (1H,
n),196185(1H n)Hz'\H.' BH, d, J = 6.23 Hz), 0.81
(9H, s), 0.00 (6H, s). V\D 0/ 9§3025PCT/ US2009/ 049453
[0198] Step 3:

[0184]1( S) - Ztdpt 1©(S)-Biéry Bui-aRidmll-isdnly RRY)- §16pibdnip 6P Qxiwl ks
ndol e- 1, 3-dione 0 NNOOSi [0199] To a suspensi on of
(S)-2-(tert-butyl-di methw ;silanyl oxy)-propan-1-ol
(53.0 g, 0.28 nol), N-hyd,r,snéypht halim de (47.0 g, 0.29
mol ) and tri phenyl phosphine:(749 g, 0.30 nol) in THF
(200 M) at OC was added d(\p'w se DIAD (56.8 m, 0.29
mol ). During the addition thé reagents dissol ved and

[o1b51e sol utyl AR1kieh 6@@)@)%%1215@@ ! gttrszb@&@ [@Déﬁptw@mmwas

al e yell ow col our on conpl etion of the addition.
adfgé a‘éltdﬁ%ﬂlﬁ @b gr@3%vael) gud FRa@l (Ah g Gi wokdl Iﬁde%ﬁ@rmnv@ure was
stlrfegootmotoﬁf@ﬁﬁé}gtﬂfe%opy RS, gﬁk realfi6h &l%a(ﬁfu'téﬂnmm \Mtéir And WekPacted
concentrated I n vacuo and e resultant resid
w1th @C(M sobled). the @hn@nﬂmfdl OrMh:@rxtracThwa@a@weh er_nﬂﬂnﬁdngSO4) and
con)c;? Ta rdez%éc?c%? Od%lV? tth 1 15 6{9 Wﬁa%go gur ers]s:)r ésgﬁ/é)}{hgl:l/vﬁlglﬁo(d)%lg,
400TMELZyRR B(1 1) g, mass.ugez:}, AM 4-hout2H, wi) hey (YK f+eabitan 1018 (3H,

E J%%Q%%Z&?@@?‘@ S)SBthf@ (6h?§g?]hilt Eelfs)i I4i31nyl oxy) - propyl ] hydro

[018y]l am nestepH? K)I0(1&k-BLB2 Akl clity1-8ilG0lodly S@rbpdni 0BI of crude
2-[(9)-2-(tert-butyl -dimethyl -sil anyl oxy) -
pr opoxy] -i soi ndol e- 1, 3- e(O 28 nol) in DCM (200
m) at OC was added net hydra2| ne (14.74 nol, 0.28
nol ). The reaction mxtu e Was stirred at 0C for 30
mnutes then filtered and tHe _fQH trate concentrated in
vacuo. The resultant residue was subjected to

[0187Ist i | | at 2PMnvolubopof LiB8L (L7, &t 1 32mdl DinAltdr 06OUIIL)Wa@IadIdetihe

aroblo s fo £ RRRENES T2 P a- Thbipbf b sl e6E

(22375%50 (a Inhol)mild n&t}ﬁﬁel?gs 41 m(Lzei 13 vdo)) il dRéhy( &hbr (800 1ﬂL)=at6)°(Z8Fhe
, 0.81 (9 r?1 [ 0202] Step 5:

reaftgn IXNER \ﬁ@os;(lge%?td)pgﬁorzl l%ﬂur ﬁyﬂd S renp tggperature for 1.5 hours

bef%lg%gg?ﬂl% tb 0 an?d' &Fe%lé/ cﬁgﬂ&ﬁ ngcuq[fp\tvﬁ&] Tk k@Y P H 2P Hered

Xyl am ne
and the filtrate extracted w1th diethyl ether (2 x 50 mL), the combined organic extracts were

washed with brine, dried (MgSO.,) and concentrated in vacuo to give the title product as a
colourless oil (18.2 g, 97%). 'H NMR (CDCls, 400 MHz) 3.86-3.77 (1H, m), 3.45-3.37 (1H,
m), 3.31-3.22 (1H, m), 1.96-1.85 (1H, m), 1.03 (3H, d, ] = 6.23 Hz), 0.81 (9H, s), 0.00 (6H,
s).
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31.9 mmol ) was dissolved in IMS (20 nL) and 12N HC1
added (2.79 nL, 33 5 mmpl ), the reaction m xture
wa et roomtenperature for 1.5 hours. ThRCT/US2009/049453
reaction m xture was concentrated in vacuo and the
resultant residue crystallised fromI| PA/ diethyl ether
(1:1) to give the title conmpound as fine white needles
[0108): 2 9, S(A) 2-[Ad1 NMR- BB hyl- Q%Md%‘)) kSR 3idoRtdoleS).3-dione
3.94-3.80 (2H, m, 251248(1H, , 1.07-1.02 (3H,
d, J= 6. 01 Hz). [0204 Sy- 1- an1qpoxypropan 2-0
hydr ochl ori de, Alterﬂa; Met haetsi{-0205] Step 1
2- (('S) - 2- hydr oxy- pr opoxy %Uﬁndble 1, 3-di one
[ 0206] To a suspensi on of $+hydroxyphthalln1de (250 g,

[0189153 MDITo,a du eﬁﬁ&eof((é;ig (ﬁh)but}n@hﬁ@mmsm@mpmmn 1-01 (53.0 g,
brom de -&- - propyl

0. 2%m0&eN(lg§wxwmallnsdqﬁ7 A 95%;3@1)&6@ g myrhmsr(hi@ @7 g, 0.30
moﬁ@n @Hmo)ml) H@Crvga%%ﬁ&éﬁrhr{)?v%gel'ﬁﬁ\ﬂ\@% 8hﬁlab,9g dB{lrlng the

itrogen at ‘reflux for 3 hours reaction xture
addias thorregmtsrdsselded amdviaciobutioo tuikda durlaredebloovbesat fading to pale

yeligr\)]vec OIr Ioﬁl g}@pgletgqn 0%%16 a%?]ltloﬁ] ﬁgtr agglm J(\]éﬁ%g ?§ s%r%ﬁ?]ﬁd allowed to

h
waym '@duo:lh tc&hpﬂ"cﬁlde wvetrimgtﬂu éﬂlg;dac;ctmleg(i(rdwhs) conddmeratetl revacuo and
{ {
the SRt R F- B S bl P S SRobt P s Gt A ing e
wa{ ddpOenftilajed @i va%ﬁ&toaméid meccmlaema BEMABA0 asrd palagkdRel. oill Mae

saol uti on was al to roomtenperature
mafgriplvasusgdyiput %‘gﬁ% Bgﬁat\% i Tge %S?q}‘e’ftc?te@r ystal | i se
[020010m t hesigol: dt j(9yn-((TR@ U6/ Vshah\-safye x§ Rhlop@lIRdrdRYlamine
filtration, washing with ethyl acetate/hexane (1:2).
The solid was recrystal] bseq3g§i the conditions
descri bed previously to vy d the product as a white
crystalline solid (233 g, 6999. 1H NVMR (CDC13, 400

offf) ;" i ‘%loil@&mﬁe R e ’dm@tﬁ%%g%% S

profléky] Jsomd@fb 133 dﬁn@(d‘%)mol?mﬁ%l(/ﬂ(bbo 1) atJOQE wasZad i) methyl18
3H, Hz). [0207] Step 2:

hy«rgyneﬂlﬁm robR B IR Tyl Gish e tisd af GFEB] 20 minutes then

ﬁlt%?{ %{gtﬁ f_iﬁ%grcg?(cyeg[rragﬁ% Z)?yv CLIlOS g}l% réolfltantlres\.)}ducf was sulzj 506ed to
dis@IMutidn (mp|1)3-A 2P Caqy Qel@uﬁoah»td yeththe tltl@CC&lEpOdn(( QSEE(koﬂdu,rleﬁN,ll

g Aol d et on ol G RN S B of & AL

3.553l4t1 g2I@cn pM@4(d1e, & T HorRtHe,) CRSIC@HL, £)a0.621(6H) myacuo to
ve a ‘olld The result. t resi due was

[Ozﬂ#]yst al 15t 3o IR FErde ont s 20m) to
[ozuslve t hey. Rspghe@h ﬂu%)l d%naﬁylrsg@aw&ry%ﬁﬁy@whroxylamme 6.56 g,

ydrochlorlde as a white crystalline solid é 78 g,
31. %V%O w44 digyev GMMSC@ mig@n Hehadgled é% 3)3 5 mmol), the
reag’uo%gm%tu?égstlgl%h'lat I{Qm tém&@at&t@ IfBr ldS hOIlI'S_ "ﬁle %ea'é'ﬁan mlxture was

09] 2- Am nooxy- 2- net hyl - pr opan- 1- ol Y rochl ori de

coqqgggag_ed@@ HicHepng e 191gmefesiglue crystalhsed from IPA/diethyl ether (1:1) to
glVFﬂ{el}hH@QE}m nagmé évﬁ&%%&‘léé 8 2?%*79‘% Wllﬂvﬁ@(‘ﬂgﬁso dé, 400MHz)

sol ution of [ am ne
10.9%(3056 s ddH B 80 2idt a AL - 2(413([(1)H m), 1.07- 102 (3H, d, J= 6.01 Hz).

[0204] (8)-1-aminooxypropan-2-ol hydrochloride, Alternate Method
[0205] Step 1: 2-((S)-2-hydroxy-propoxy)-isoindole-1,3-dione
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m.) was added potassium hydroxi de (2.63 g, 46.86
mol ), the m xture stirred at roomtenperature until a
W@ 010003925 was formed. 2-Bronoi sobutyric acid ee¢ilfiS2009/049453
ester (6.87 nL, 46.9 mmvl) was added and the reaction

m xture heated at reflux for 18 hours. The reaction

m xture was cooled to roomtenperature then filtered,
and the filtrate was conce d\in vacuo. The
resultant oily residue was Pg oned between water
(75 nL) and diethyl efher ang_ the”aqueous fraction was
extracted with dlethyl\é/\ék x 100 nmL). The

comnbi ned organlc extracts mereodrled (Na2s™4) ,

B e
mLBTetrabﬁtyﬁlﬁmrnnlmm pidiiflet(24 7%4% 6 ﬂlh‘hdk]Mﬁd (OROYBopAGE Mixily (214.7
mlg?_lﬁgﬁ%gﬂaﬁ%egé)@EA((% 3 m@_|)76 6 mmo ) ('lslie realézlbn mlx:t:sure ()vas heated

und@r ﬁllhloﬁ@fa-t afluR dedyhour: TRE fydtioh apairelvadlconcepRdB} Tac:@ to obtain

| ut OoC- anl 00XxY). sobut cid eth
o vaRr b OS50 i ERRE IR UM BN lspdonth Hepe piish
511166—060@@ éﬁ@tﬁﬂ'}ﬂ@ducﬂélﬁt@@ Q/(i’tﬁ dYWﬁ/l adeled L,% The Mher solutlon was
['ithiuntetrahydroal um nate in tetraugdrofuran,

conggntraed sy t0 ygld 2Rl Yelaw 691 The ¢! ‘easmsaﬂff@dméfhyt)@emte

(15H L)%t h@@reﬁd cYd16h K BRGBOPAL ALY e YRS AULRGNEHe MotcBol down
wat er m.) and allowed to warmto roomtenperature.

to rppra tw@peévrg %ﬁh siEef Gapting erhinwlid hecryealiigpfsomgstsalytion. The
cry%lts Kvefll &lkLa @ﬂﬁﬁtl(ﬁl&%&%ﬁ@lﬁl fﬂ%@ %é’?&t@/ﬁexag@ﬁ Br GROLSid was

extract was dri ed 04)7, t'ered and concentrate
reciyntaltisediesingshgéapditiopedas¢nbicd presivpely mlalé tle ppductassiov ity

194 g\ 999 : ,
cry t_}lgge ?Ogl:d (%%@ 6%‘?6;'0%1’\/%@%, 6@@%2@%@ &8 mfHg1-7.75
(CH mHm. B0 Xly d@-Jrret Ihy 2-3pid pahk-4.02 (1 Hhyndy 38k (161, iddel = 11.3, 9.2 Hz),
|
375%%E%BIC32&?§ooxy§?58hetgﬁﬁ% opan 1-ol (1.94 g, 9.45
[026Tpl ) i rbtaprthySirlearsindoxyhtopaiolel aiech(alident) was added 4
HC1l i n_di oxan i , 200 ) .and .t he
020 7 e PR 2elshal e T e Ao
mni6l pantl h@uéag§h}tﬂﬁﬁﬁbﬁﬁ aéitl €b0inilL, \6AG 00 nad1pwidtirte € st rdore temperature
triturated with ether (3, ,x 30
for 4§ Ayt Al Mg e b Pareeclﬂ%nletures@%ﬁteiag e e
concEMMREUAR va A0 M) a FhBSsolig, TR sultnt4&kidus wag Eystallis@¥rdn® hot
16] SYNTHESI S OF ANl LI NES

IPA[/@@!LO?IW[HM(U}%I@WWP G R rEpdushi)-1 idpRerERiPRie-3N - Si 2
hy dPRnZRHO LOPRARSRGHINRZQARA (P44 %3%). 'H NMR (DMSO-dg, 400 MHz)

10.82 (2H, bs), 3.92-3.78 (3H, m), 1.06 (3H, d, J = 6.2 Hz).

[0209] 2-Aminooxy-2-methyl-propan-1-ol hydrochloride
HzN\OJ<\OH HCI
[0210] Step 1: 2-(N-Boc-aminooxy)isobutyric acid cthyl ester
fo) O
)V OJ\N/O\\)LO/\
H
[0211] To a solution of N-Boc-hydroxylamine (5.2 g, 39.05 mmol) in ethanol (100
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[0218] Method A, Step 1:
(3-Fluoro-4-nitro-phenyl)-trinmethylsilane F O,N Si

WO 0R009392Chl or o0- 2-f | uor o- 1- ni t ro- benzene (97. 2PQI/US208%5049453
nol ) was dissolved in xylenes (208 nl) and
hexamet hyl di si l ane (306 g, 2.78 nmol) was added. Argon
was bubbl ed through the m xture for 20 m nutes, then

mLPAeLRIBA fotbkBinPhyliroxidt (0169s) 46@smadoade anduk @ﬁrréﬂ dﬂrwn?

was heat ed under continuous flow of argon at 150C
temperggyig untida pelitigfowastiprmedd 2dproroiplytyiiaasy! atlhyd pster (08 alL 46.9

mnﬁﬂ‘)qrva{s h8dd 24k ltﬂeere%@@n Hl%@ﬁl% (ﬂeaﬁtt,d o %}ﬁxff&r 1 S%OEHr tiefeabifhn

hours. After cooling the m xture was luted wth Et20
mixgpg Wap Coaedetd redm tsuphragurathemfikérpd, ead ﬁladiltrmreasr qongaarated in

vacﬁgkl%e%‘ﬁltm%gﬁ il Bad Mttrti‘b%gd Eét%g él V@'ﬂ& \59?1@&9 Qﬂ@dl&ﬁﬂ ether

or'gani ¢ residues were ‘concentrate
andRbe aducowtfraghnoofas dxeractebwith dinthyk atlsir @e lm/mL]) aBlie combined

orggrg% gﬁ%g%ﬁg@%d@i&%@ & tgrgﬁ;%nagc ng‘eng'ratteg in yacy gcve theo tdtrlle 4

comgguah aor dergeil@9.b gadtdo )aILﬂMSr(mmbbdf CaBt Fdrﬁ mﬁHJ'[M-II‘H]X ed43. 'H

Nt Bt P aRoVELGASORT aBE S, GT0EH S BB €Dy o

[02t21e ti t|SeepcHd npLBEt-{novesx@-R-nBdhydgopanlldl. 1F1 NVR
(DVBQd6) 0.30 (9H, s), 7.56 (1H, d, J = 8.02 Hz), 7.67
(1H, dd, J = 11.49, 1.14 kz) ,1\8.10 (1H, t, J = 7.66
Hz). [0220] Met hod A, St g YOH
2-Fluoro-4-trimethylsilanyl-phenylam ne [0221]A

[miv,]ur r y qfo aléar(qmﬁ of Ilﬁlljmglaﬁﬁﬂc@ﬂy)i‘s%ﬁ% Acfd Qh@estei213¥, 9.5

mnr@ in rrehyrlrpua erlwlr qﬂefr ﬁ#?@nﬂgﬂr))at 9 r(r w%hwrggqnar?é afldpd 1) Y
11thgma9trdﬁ‘9!irbalhﬂnﬂa{\§n tctraly dibtlira2N et he, [’ﬁﬁiﬁio'l)oﬁhdr{hé(lte%t%n mixture

with nitrogen five times then hydrogen three
Stlrfeidr?ég C fphé hpeacThegRagiion Migtarewes duenehedswith welgr (GA gy and

all&@e‘d t&@v@ﬁl?%rrgoﬁftenmé%ﬁg e@h%usﬁeﬂﬁﬁﬁ tvgm?l%r@tf échgiQhéc I%ﬁldlfe washed
hours. The reaction m xture was then purge

with ﬁtetlwgetheralgérlayelb eforagedt i The erganig etctmcowghdraﬁdrﬁelebs@h) filtered and
conggr{tfa{e% 119 Vi uL (fg%l: il % %na\@ssmﬂlgessoha_ 81694{ é E‘&?tl% MR

concentr at ed der reduc pressure to give’the'title
(CROEPFOOMdza3.40 (3, 2ightl. 5I©r(®\9ﬁ)d120 (6,5531)0 g, quantitative).
[Ozyd NI\/R( 13, Hy d7 10 (1H,

' 3.78 (2H,

[02¢5], O °F O(agsldlutlSh of 2 Oﬂm]:%ﬁﬂwdy)BZ methylpropan 1-0l (1.94 g, 9.45

g SR | NP PTG 4537 Tt 200

mniod) ahd itht rAiRfyEstotes atl; ﬂd&n(tgrﬁlﬁbrmu)a foridesur.ime réacadrrm&nhewes

at -78C was added a. 1. 6M sol utjo i n._hexanes
CO“(CTé’ES‘f?drﬂ’LV“CﬂO &n‘ﬂ‘g F yesighup pifpatsd Wé@ﬁﬂﬁb(%’hgo mm rEh the'tie
corhIURE hAdnUNIRtRBl @Y. 106D €2 9 el KBRCIDIMSO 1}, MDOVIEIZYASS (s, 2H), 3.48

treat ed dropwise with TMSCL (256 L, 2.0 nol), keepl ng
. ¢k I3ACer%Al t enperature bel ow - 60C. The reaction

m xture was allowed to warmto OC over a 1 hour period

and poured into ice-cold 2M HC1 (ca 1L). The m xture
[02h8ls vi g OUHESISOEANHINES 10 nin, then the organic
021 fYer MasriERAl A6, RSP inet e fol 1 owed by a

turat €d sofrurton of potasstum car bonate, dried
(Na2804) filtered and conc ntrated to give the title
compound as a |ight br owh' (89 g, 81%.

~
Si
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[ 0224] 4- 07cl opropyl- 2-f | uor o- phenyl am ne [ 0225] St ep
1: Trifluoro-nethanesul fonic acid

w@2d100a3023 4- ni t r o- phenyl ester [0226] To a sol BET/UR2009/049453
3-fluoro-4-nitrophenol (12.5 g, 80 mmol) and
trifluoronethane sulfonic anhydride (26.8 niL, 160
mol) in DCM (300 nL) at OC was added triethyl am ne

[02044. 6 maetBeiOA T8 ). (SIFRRYY-$RitrolRnYIRAGAdIR/KiRhXt Ur e was
stirred at OC for 2 hours then allowed to warmto room
tenperature and stirred_for 718 hours. The reaction was

guenched by the addi ti on? ter and the m xture
extracted with DCM The or r&~ | ayer was separ at ed,
washed with water and then driked (My504), filtered and

ncentr vac e res esj.due wa
02880} et ST QSRS BaTBE AL hy & &5 PRb g e ein glenc
(208 %lﬂ-ﬁ%l@khﬂéthﬁ@iﬁtaab (3306@ AL ﬁr@b%@ ra@c)edt Argdh Was bisdlddithdoggh
npound as_a yel |l ow oi | i 6@6y|eld) 1H NMR
(ﬁmB@feB% m@@teﬁ/ﬁizf)n (s {162 g,t 4 mymel) gagagldeg ynd the mpxtypre was
hea'Féd u‘ﬁger c%ntrnulnlﬂ By oigargorh dia}6° C7f01617h((u1 Avaifdd finda with a%@n was
52 Hz) 0227] Ste
the LA PN b o1 2L LT fosamhes 8 howrs. Afsp oy the
muéﬁﬂe era@ dilSEERENELOMNQFilE el fH AR - 4"(% Bﬁ&%%l' fﬁ%rﬁh%r ke ras
3-fluoro-4-nitro-phenyl ester (5.6 nmol ),
Q;hyd |w®tp ﬁl@'ﬁyr EbQranditie ca)@nb@h @rg}glcges@@s S(elifm:gnc)entrated in vacuo.

m
PR bl B MO SRS RGBT o6
pentingd3HEY: Hjxﬁ)@aee eic]] glgf the GitlecbratoufOS annderze ail aad glsmmlxed
frac%ops %g IeI{D(?edf racﬁlo Is wereocuorm 1neg Ad & en%g&t} A t@eﬁ( Eh]stllfE tdg?ﬁ) C,6

O CO0O roomtenperature ef ore
mbahtogigha furthad’. DE O%h ItltIEC(ﬁnpound (overall 83.9g, 71%). '"H NMR (DMSO—

de) 0.30 (9H, s), 7.56 (1H, d, J = 8.02 Hz), 7.67 (1H, dd, ] = 11.49, 1.14 Hz), 8.10 (1H, t, ] =

7.66 Hz).
[0220] Method A, Step 2: 2-Fluoro-4-trimethylsilanyl-phenylamine
[0221] A slurry of 10% wt. palladium on carbon (4.0 g) in IMS (25 mL) was added to

a solution of (3-fluoro-4-nitro-phenyl)-trimethylsilane (62.0 g, 0.29 mol) in IMS (250 mL)
and the reaction mixture flushed with nitrogen five times then hydrogen three times. The
reaction mixture was then stirred under 3 bar pressure of hydrogen at room temperature for 4
hours. The reaction mixture was then purged with nitrogen again before filtering through a
pad of Celite ® with ethyl acetate washings. The filtrate was concentrated under reduced
pressure to give the title compound as a light brown oil (53.0 g, quantitative). 1H NMR
(CDCls, 400 MHz) 7.16-7.09 (1H, m), 7.10 (1H, d, J = 7.75 Hz), 6.81 (1H, t,J = 8.16 Hz),
3.78 (2H, s), 0.26 (9H, s).

[0222] Method B, 2-Fluoro-4-trimethylsilanyl-phenylamine

[0223] To a solution of 4-bromo-2-fluoro-phenylamine (114 g, 0.6 mol) in anhydrous
THF (750 mL) under inert atmosphere at -78°C was added a 1.6M solution of nBuLi in
hexanes (1500 mL, 2.4 mol) dropwise keeping the internal temperature below -60°C. The
reaction mixture was treated dropwise with TMSCI (256 mL, 2.0 mol), keeping the internal

temperature below -60°C. The reaction mixture was allowed to warm to 0°C over a 1 hour
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washing with ethyl acetate. The filtrate was washed

(water, brine), and then dried (MJSO™4), filtered and
w@oneeeoest ed i n vacuo. The resultant resi due REEUS2009/049453

subjected to flash chromat ography (Si-PPC, gradient

0-30% et hyl acetate in pentane) to give the title

conpound as a yellow solid (2.79 g, 81%. 1H NWR
er(o@'&@@paﬁed ARG CAMERY 28 1981 (cd 15, The mékt &) ly dtir |
P = 13.19, 1.91 }—é H? 166 1mle—|8V §gigbl?hsy2 &8 rbdio
mim, tlgag tlpngrganzc layer zva@ 5epeljgtqq, w?ﬁhed yith Iv_ateg_fqblgwe@b}p sqtﬁrated
sol&w%%‘f?oé%uﬁlgcaﬂoonme drﬁeg%ﬁgJS&;f Bltg’red and concentrated to give the title

opr o uor o- phenyl am ne 230] A slurry of

Comuné@ﬁ %m%growrotﬂdﬁ%?ﬁ)%)wg, 10% wt . ) |n | M5 was added

to a degassed sol ution of

4- cyclopropyl 2 fluoro 1-nitro-benzene (1.45 g, 8
(02240l ) i d 2 fily denylamiweher e was evacuat ed and
back-filled W|th nltrogen t hen re-evacuated and

back-filled w th hydrogen. Lhe reaction m xture was
stirred under 1 at rmspher essure of hydrogen at

roomtenperature for 24 hoofs™before filtering through
a pad of Celite O then washing wth ethyl acetate. The
[0205] t r at & A TEHRNES TR IfoRic WA Yoo - B -FHRBy itk €
conpound as a pal e purple residue (1 19 g, 98% . 1H
NMR (CDC13, 400 MHz) 6,72-6.63 (3 H m, 3.56 (2 H,

s), 1.83-1.75 (1 H, m°N 0.82 (2 H m, 0.59-0.54
(2 H m. [0231] SYNTHESI S\GP\NTERVEDI ATE HETEROCYCLI C
CORES L0

[ 0232] 4- Chl oro- 1- (t ol uene- 4- @;j;i_enyl) -1H i ndazol e- 5-ca
rboxylic acid nethyl ester and

1028 27 o TrerpoReh g ﬂuor?)?ﬂlzégf?lé?ﬁﬁ](ﬁ § QoS nd 2" P!

triffroAMciRnZsuifohRahy3ide a6y mb ermqmﬁonﬁi IBICMB(B Y LeSLEC was
0234] To a suspensi gn

NH2
addgd gaﬁghyéa@n% Hrt Sral-32fstms)) dlBJéWf%. Ehegggeion grixguregyas stingesl at 0°C
for IRl tﬂeﬂ atl%é@t@@va(nlx Qo Aoin t@lﬂger%k%ﬂ QirrddlBr NdHouRt T@i@reactlon

was added drop-w se trinmet yIS|IyId|azorrethane§_
wamuen@eﬂ/lby thersedisine of atgmndisi mixturhextiaglad with PGNLx T @gamc

lay%s%gﬂaﬂt@cg w§§h69 Qltfh%atéf’ Qn(mh@n gl d (ﬂ@gs\d}j ?inelreﬁl @ncf c%ﬂgé?lﬂtat%d in
di ssol'ved. The reaction m xture was quenched

vacaddThd Inwlf@flt resgduei veas awlh) eptqdito dliayh Qhwtmmdslvﬁ’ﬂ@] gradlent 0to
0 | (V]
e R

ylehlo;éHeNMR((QMSO!cos #0) MHER8.38 ()hHJ tnéd 8B dmi &1 260t tH, adt Js= 11.09,

h dried (MgSO4) and

26%@%@@:@? ?‘g%ﬁﬁ vgg?ug%%o ai Vi the title conpound as a

[02DBi ge s@tdpd: @O eEpenpyBBIorodlEhitdvRefARC13, 400MHz) 2. 26
(3H, s), 3.86 (3H, s), 6.55.(1H, d, J = 8.8 Hz), 7.60
(1H d, J =8.8 Hz). oy

[0228] A stirred suspension of trifluoro-methanesulfonic acid 3-fluoro-4-nitro-phenyl
ester (5.6 g, 19 mmol), cyclopropyl boronic acid (2.09 g, 23.3 mmol) Pd(dppf)Cl, (1.24 g, 1.5
mmol) and 2M aqueous cesium carbonate (30 mL, 60 mmol) in toluene (20 mL) was

degassed before being heated at 90°C under an argon atmosphere for 2.5 hours. The reaction

mixture was allowed to cool to room temperature before filtering through a pad of Celite ®,
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[0235] Step 2: 4-Chl oro-1Hindazol e-5-carboxylic acid
nmet hyl ester MeO O N-N H [0236] To a sol ution of

W@ 2EmMeB922- chl or o- 3- et hyl - benzoi ¢ aci d net hyl PEBUS2009/049453
(5.29 g, 26.5 nmol) in acetic acid (100 nL) was added
isoanmylnitrite (3.9 nL, 29.2 mmol). The reaction
m xture was stirred at roomtenperature for 30 m nutes

wadhi@nvieah@dcalte.r Bhd fiat Has FaliRl (\SaterTBﬁné% aag e rdned (MgSOy),
m xture was concentrated in vacuo and e resul tant

filtgred prgi ronecnipled fregcn® ThedsHitur Fasidie 9gT aibipgted &g thph
Chrgﬁl%%ﬁﬁl{ (@1 ﬂlﬁ@"@r@&éﬁ( b- 3@6795‘[1%11 %céteﬁe ﬁyﬁ%hﬁﬁﬁ)@gﬁ% tHeQit¥ 'cgllngound

I"e COﬁpOUﬂd as an - te ‘sol

o5 a3y sa) QR o EDOL3 1 HUGMES Ol 00 D $0 (71148 (430 Ho)
7.28’(1 }}[dddz%?qg_lé)1.917H?)57.(1dh H%d, I-3.4; Bobtk), 284251, m), 1.21-

IOﬂ{IHJm)OSQ(X&b@dhmﬁ 4-sul fonyl) - 1Hi ndazol e- 5- car boxyl
[02 %ﬂ acid ]

chl or o- ndazol e- 5- car boxy|
[OZB&] aCI d Anﬂtlﬂnybf mﬁ&@nm[oﬁZ%])ﬂ' @08 ng)llﬁl%lwm iriMS was added toa

degasse%r 03%1%,9‘2" |450y1: ﬁgr%)) 5 %@h%ﬁ%é&ng%%gg 49%} @leo 1n ‘laMS ((510
mLp-theodtuhesphsielWag Bydcustbd ﬂfdl tdek-filleddwigh nifrogennthi@l 1-evacuated and

oack R 4 F SRR i ST PG A e DB e o

hycfr@gen LbrobmutBpdtatuictor 2 Houk bR fik@inRrBChgH at@ﬂe)f Centgedihen
The reaction m xture was diluted with water and

waghiie veigh by RFette-of 1R /filtrale stea cenceriraedyn veruy to gikgthe diflp porappund

as égﬁm@efrmﬁupmg WeY:S. Wasvad e 400 M¥®z) 620013 3 H, m), 3.56
ried (N&gOﬁ% and concentrated in vacuo. The resul tant

(2 Hegi ldtfel wad Bun) 8€8-82t(é B mashSthodb il ogr aphy (5i 02,

gradi ent 0-80% et hyl acetate in cyclohexane) to yield

the title conpounds as _an off mhlte SO|Id (1.51 g,

[028Blog . 118 C
[02?%85“;{ 2_4-6‘% { .Sncar[)M Lacld%?e%h 1
s_td]Mmt-b(tolg_gm@l-sulfonvl) 1H-1ndazole-5-carboxvl1c acid methyl ester

[0233] Step 1: 4-Amino-2-chloro-3-methyl-benzoic acid methyl ester
MeO. O
Cl
NH,
[0234] To a suspension of 4-amino-2-chloro-3-methyl-benzoic acid (0.64 g, 3.45

mmol) in toluene (10 mL) and methanol (10 mL) at 0°C was added drop-wise
trimethylsilyldiazomethane (3.45 mL, 2 M in hexane, 6.90 mmol). The reaction mixture was

stirred at 0°C for 30 min during which the reagents dissolved. The reaction mixture was

60



[0240] Step 1: 2-Brono-4-fluoro-benzoic acid tert-butyl
ester [0241] To a suspensi on of

WQ@2W000302% - f | uor o- benzoi c acid (28.5 g, 0.13 nmedP/UBI009/049453
di chl oronet hane (500 nlL) at roomtenperature was added
oxalyl chloride (11.35 nL, 0.26 nmol) foll owed by DW
(0.05 nL, catalytic, CARE vigorous gas evol ution) and

quenBIR dg A ddaRiol oK bdeli€acd {1 hEPhE PR ashe M RUA Bquebisafu@AEd 0 im
m xture was concentrated in vacuo and the residue

bicgrbergi spétiion fl (i T80l Ay SREHE K FreAthBiRe With ihyg acctate (2
10 22 4tk @BmBhed Sl LARR WefARasRe BwitPbR BBkL) aRd (MeS0,) and
pyridine (20.57g, 0.26 nol). The resultant m xture was
conserjtyateddr atcup togive ape eqrupaand aya Bighaphd Heftaz, 86Ye). WaEMR
il i a [ _
) s P At T T B Tl 0. -8
Hz).Na2504) filtered and concentrated in vacuo to give a

[02¥ﬁ]l | ow %té?:-ﬁ— TuGE 'galtzlole\!\?—g'aﬁu gél nethVl ¢ e?Sh
chr omat 0g gr ad

acetate in cyl cohexane) MPgi%e the title conpound as
a colourless oil (15.2 g, 42%a 1H NWVR (CDC13, 400
MHz) 7.76-7.73 (1H, m, 7. (1H, dd, J = 8.36, 2.53
Hz), 7.05 (1H, ddd, J = 8.7§, »7.73, 2.53 Hz), 1.60
(9H, s). [0242] Step 2: N-N
2- Brono-4-fl uoro-3-fornyl -benzoic acid tert-butyl
[0286}t er 0 TO® a Eludiof 0D4-3nINY-2achderbdteshyldfenzoic acid methyl ester (5.29 g,

- n-4-%1 uqr 1 C [ ; - i .
26.5;3Z ,nﬂgogm aé t{c a?ﬂ (%ﬁ?)i‘g%f arcrlﬁ%i 1%21&1_85}@%@%@ Cfler}lﬁ’?l’]gej m(n%g 'Phe
reagtiompsiptuer wascfirmd ttrroge tenvestae e d 0 Imitkiesthen heated at reflux for 3
hougé. TR Peragt[i)%llrﬁi%ugee wglstldoﬁcl:\én?rgtle 1z:nl 20 ézn% the fesu%%nf?rggé% SE]%] ected to
ropw se. e reaction mxXxture was stirre or .
flagh@lrognaloeiaphe (H 06 i gregliddMp- 1 (1% cthly) acetaerin sydlsteeghef oryidd the title

corpBgu 7 B Pt b i bt REEH SRTH
7.42¢KeH. @t e=anRdixat.e5 (1H ber o8 gan),®.J9ayB|ls)was separ at ed,
102855 cent rsnos G ag o e g0 Lrindi e S colibouic acid methyl

est&Ta}i@ i @hlotZ 2¢ko REn S4-2M nPIY-1 HTiR @2 6 Ul @uripixQHISdid M@yl ester
triturated 1n cyclohexane to give the title conpoun

d
[0238] 5 yelTogwiolgirR af ¢-ghlgrogl H-grlegole--rprbpvic egdmety! ate (1 &
4.7%%%1)1@ i:l“gﬁ? ((z% ﬁ%%%)(ag ﬁ'cheg “tdtudrestifdiyl dMlorid€ (LT g(simntol), I

09 , : .
triethylamine (O.ész, 5.7 mmol) and DMAP (catalytic). The reaction mixture was stirred at

room temperature for 16 hours during which a white precipitate formed. The reaction mixture
was diluted with water and extracted with ethyl acetate (3 x 20 mL). The combined organic
fractions were washed with brine (20 mL), dried (MgSO,) and concentrated in vacuo. The
resultant residue was subjected to flash chromatography (SiO,, gradient 0-80% cthyl acetate
in cyclohexane) to yield the title compounds as an off-white solid (1.51 g, 82%). 'H NMR
showed the product to be a 1:1 mixture of isomers. LCMS (Method B): Rt =4.02 min, [M-
H] =363.

[0239] 4-Bromo-indazole-1.5-dicarboxvlic acid di-tert-butvl ester
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[0244] Step 3: 4-Brono- 1H i ndazol e-5-carboxylic acid
tert-butyl ester [ 0245] A bi - phasi ¢ sol uti on of
WQ2W@pee923- f | uor o- 3-fornyl - benzoi c acid tert - bREHIUS2009/049453
ester (4.25 g, 14 nmmol ), DME (25 nL) and hydrazi ne
hydrate (15 nlL) was heated at 90C for 1 hour. After
cooling, the products were partitioned between ethyl

acetate and water, the a | ayer extracted with
et hyl acetate and the conbl sOr gani c extracts dried
(Na2504), filtered and conc rated in vacuo to give
the title conpound as a tan 3afid (4.1 g, 100%. LCMS

(method B) RT = 3.63 nin; M+ CH3CN + HI P = 338/ 340,
[ MH = 295/297. [0246] St

0280 OO0 GOl a&asfexstldqerﬁsﬁt% ez tert - butyl
4- br ono- 1H—|ndazole 5 carbﬁXyllc acid tert-butyl ester
(3.0 g, 10 nmol), and triethylam ne (1.53 nL, 11 nmol)
in DCM (30 nL) was added dj rtbutyl -di carbonate (2.4
g, 11 mmol) and the reacti m xture stirred at room
tenperature for 4 hours. reacti on m xture was

02l or s T Doy (ﬁgﬁturgg%ﬁﬁagﬁﬁgﬁiﬁﬁﬂgg 5 ip

dichlatu@tiade OV aﬂa ay @bhawhsrangevaalldodtoxglil chlorkie al 1.352@d, 0.26

mnb)&quéandltg & Oe Pi%llﬂ??eatlﬁgt?cg Wgorélrgl gtaggvaotluetldon)l and the reaction

mu@fu’% 'SM\fﬂéd ﬁf yﬁd)erVW&QEédﬁoﬁ i Burd wad 58@0%‘[3&1&‘&%&4@@@-@16 remdue

1H, s) 18-8.10 (1H, m, é

dls§plued an I?QM_@})O m%d) -ngO{egF?atIge)nt WI[h GSOIE@W ofgﬁrt butanol (285g, 0 26

mol) Q84 BB @B cbede QJon' Tﬁ@?e@ﬁlﬁaﬁpﬁlﬁdée Gal QXM lat RoRGEdperature
tert-butyl ester S-N[0249]Step 1:

for 4 desriefare ifvag dijutedwish B and washyd CLybarpepus sedipg hydroxide,

wattefer()tl u)ébus Elvat I)Ql%g@ 258, sﬁ@t% H'aﬁ)@cdﬁEe LASP LM to give a
MR IR Ygn R NGSO, TR e PSR

tért oxXI| In THF
yellow oil. The crude 011 was subJ ected to ﬂash chromatography (Si-PPC, gradient 0 to 20%

ethyl acetate in cylcohexane) to give the title compound as a colourless oil (15.2 g, 42%).
NMR (CDCls, 400 MHz) 7.76-7.73 (1H, m), 7.37 (1H, dd, J = 8.36, 2.53 Hz), 7.05 (1H, ddd,
J=18.70,7.73, 2.53 Hz), 1.60 (9H, s).

[0242] Step 2: 2-Bromo-4-fluoro-3-formyl-benzoic acid tert-butyl ester
o
O O
Br
|
F O
[0243] To a solution of 2-bromo-4-fluoro-benzoic acid tert-butyl ester (10.0 g, 36

mmol) in THF (100 mL) at -78°C under an atmosphere of nitrogen was added lithium
diisopropylamide (1.8M solution, 20 mL, 36 mmol) dropwise. The reaction mixture was
stirred for 1.25 hours before adding DMF (10 mL) then stirred for a further 10 minutes before
quenching with acetic acid (3 mL). The products were partitioned between ethyl acetate and
water, the organic layer was separated, washed with brine, dried (Na,SOs,), filtered and
concentrated in vacuo to give a yellow oil which crystallized on standing. The crude product

was triturated in cyclohexane to give the title compound as a yellow solid (6.8 g, 62%). 'H
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under an atnosphere of nitrogen was added benzene
nmet hane thiol (332 [IL, 2.84 mvl) and the m xture
wa et roomtenperature for 10 m nutes. PCT/US2009/049453
2- Brono-4-fl uoro-3-fornyl -benzoic acid tert-butyl (860
ny, 2.84 mol) was added and stirring continued for 30
m nutes before quenching with a saturated aqueous
NvEO{ahEIomo0 MINGAGER (THN.), prepdues @Fl\/\ﬁi%@ Panti § i enad Hz), 1.62
bet ween ethyl acetate and water e organic |ayer
(9F5gbar at ed, washed with brine, dried (Na2SO4), filtered
(024 _CONGEALT. Al N VAENAIL Dcbil RS Id-kiRicagpOUNd
as a yelTowsolid (1.15 g, I00%
(1H, s), 7.61 (1H d, J >&8¥¢
4.17 (2H, s), 1.61 (9 H $)
4- Br onp- benzoi dl i sot hi azol € carboxylic acid
tert-butyl ester [0252] To a d (00 sol ution of
4- benzyl sul f any1- 2- bronD 3- f@r | - benzoic acid

rt-but
[0251 s a dg é%i)l Sp%?l%lg Eoyl t%‘o d% §j'g|§l:$ orfngl cNz 1@ %1,5 9'5”1% taltyl
estartid2§ eadtmool), HMER femm arrdr}tydraame hpdate i ENpé) abuireatefl ar 90°C
urs. The reaction m concent r at ed
for) it e BT B0 bt BT BGPTSRl o
aquicBusd)yed Bttracted Rvitlie8sDhoeatt dnd thidtdonbiedb)ganil ketracesdtet] aNE,S0,),

ﬁlt?rﬁé %thglltq%gﬁ\gfargteé f%lovla%go t:q,ggjvg\kﬁ%tlt gcgglg)o]seﬁ% gﬁufﬂ;tglgsoﬁ%-ﬁég [ngpl%l()%)
LCVBR@etoa BYIR(HD.63 Mas [Nt CHLEN € o] 0= $3%73480[ MM ut es5/4d7en
wzat roon1te oerature foﬁ.18 hougs The r%actlon‘q1xture

[028gsi due maarstoh@bh ¥t ﬂbm M@qldhfbléis%ﬂw};yﬁ@ta&@rzm Ellﬁ?l ester (3.0
et hereal solution was concentrated in vacuo and t

g l0aamelpeand fisthadangige tlod3rmbsiH remeld HelP ol @GP HF) #3h a@tbd:dl tert-

but?lr @Gt Q2 1;%%1 ﬁhlﬁioi)%d %Q@Jcnbr{‘m%ﬁ}k %?Qd & Ebogd t\éﬁp&gﬁre for 4
| e conmpound as a colourless oil (523 ng, 599%.

houxml(e@mmgl) mixturg wag Hilutetd wigh BCYHL, msh@)(satuzats@ aqupps Péﬁ:HCQs,

ey 852 W Ryt i vl s

crysteliligded c[r(}.?&din& épe drud@pradud vhsimitwatdd metehiphe oermechetitei d

e but 5]
coly bR SRR Bh R el L NP Rep gl ppatipy an
s), 8lil 8- BN 1H,buit 7192 le;ain; beRarei) 2570009, s)1163 (Dk) and DMVAP
(2.0 g, 16 4 mmol) in tert-butanol (500 nL) was
stirred at 45C for 5 hours before being concentrated
[0248] Vac Uek-Briiev-b&sblid]issthiazlsisdiaeboraBc hdidl tdrt-BuRestér Et 20
and filtered. The filtrate was concentrated in vacuo
to give a residue which ﬁﬁ% artitioned between ethyl
acetate and a 1M aqueous s Fon of hydrochloric
acid. The organic |ayer was~geparated and washed with
a saturated agueous sol utions-ef sodi um hydrogen

[02(4‘?’3]r bonatg? pf !Ol léenzﬁsu%én%qrj‘ br%fnodﬁr f'oe{gpd¥ (qlélg%Zq%Qél d tglttlt)lu¥¥ llés%jr

57
2 Hz) 7 40-7.25 (6H, m,
B251] Step 2:

and eva

a colourless oil (17.3 g, A . 11-1 NVMR (CDC13, 400
MHz) 7.51 (1 H, ddd, J = %.6, 1.9 Hz), 6.95 (1 H

m, 2.33 (3 H d, J =23 Ny 1.59 (9 H s).
[0256] Step 2: 4-Brononet hy1-2,93-di f | uor o- benzoi ¢ acid
tert-butyl ester >(00

[0250] To a solution of potassium tert-butoxide (318 mg, 2.84 mmol) in THF (20 mL)

under an atmosphere of nitrogen was added benzene methane thiol (332 pL, 2.84 mmol) and
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[0257] A solution of 2,3-difluoro-4-nethyl-benzoic acid

tert-butyl ester (17.3 g, 75.9 mmol) and
WORM@poeOScci ni mde (13.5 g, 75 9 mol) in carBCUS2009/049453

tetrachloride (250 nL) was degassed for 10 m nutes.

AIBN (1.2 g, 7.32 mmol) was added and the reaction

m xture was stirred at reflux for 18 hours before

the RAkNE €AOH BobiR YRS FRED Atikiies. a0Bkofdol4 86 66.3-10f lbenzmc
iltrate was concentrated in vacuo to give a resi

acihigF AR St e temol) yay t@e%ar&ﬁt@ﬁﬁ%gt%ﬁ;ﬁor(3éumlmpe before
quegtt:ﬁﬁ!g @/HE aQa{ﬁltaed 100ous; %M%Oh o R¥GE0 "t@ﬁé ?ﬂﬁ)lctg ReRighRfifndde

rrpoun as a col ourless oil é}
betwofm ealml AcetaselarishwRGthe Pregrig fayengparate rwaahf)d wighjbrimggricd

(Né}%]“?teﬁfdﬂoaglg/gmc\?&ragéd zgz JV%ML’Z tg %@g lﬁ:';f tl% éﬂ’lﬁ@l ? fs %Iyél-l dﬁ'?%i)hd
B St o
" g & 5ol it

T0

on of
[0281]br onD rmtnhzv 1-Brode dichdoldisothibeolz Giaartagyid deelttrtbutyl/éster

ter (12.9 42 1. nmol),in L d 40 .
102828 % 08 sl R saIP T b R e R bl R b i acia
tertdiutyd efmﬁt(ll NS g;l'jh 82 m&&ll:)tlh mmlistmr)ega@aﬁdai siulfﬁ@ﬁclﬂxbrldeqmm ul,

ra or 18 hour.s before being con trat
5.6 S0 S FRRaD P Le T SR LD [ EROtet figrction
mixAtre GvaabREnt el Lﬁﬂ&)&bdt@@(ﬁﬁr@isﬁre ahl) ﬁleﬁésgtﬂiéia@edtr@y@fwﬂlﬁEHF (x 2)
separated and washed with brine tw ce, dried

Na2504)

andrttltrt diysalyed HHT IR BB Fat B resyltyn selgtionryes qopled, fq %%10 and a solution

of drBRbIM A MAh&B] WRE 18 Whi)8&t esuct Ardphdsh TR FQBRINQEiIk AR Was stirred
é i -PPC, gradient 0% to 10% ﬁE i n_cycl ohexane) to

colg fqr épdmtnﬁe% then gt éO%metaaH%%) 1 48 Ppiiry: el hsgpacgion mixgure gyas

corﬁé@atedll%dér%ﬁéaqu d&%dgfpe aﬁ@ QM gs)dul gaﬁéll)( c:l-lsédlveg vm d]iet‘l’inQ:'ﬂ%r The

ethgrgaltsplutj@dwas‘]cmcemrqted B \@zcuolang th&l)?Sldl]_e @h} egtgd ‘pq ﬂagy

chré&é@%’aé}f@ f’PC yg_{adéer%t Oul (())‘r%odleth oe}hr%/ f egtra]lrzle It% glge Ihg title compound
as & @fdurlosstojl (52%5mner59%4)0216 NMR (@DEb) il 3 Oifl, df I pOR&SE), (rR9 (1H, dd,

_n§§ Ogyh; dgg(ﬁg(pjg83g%h 9%% g anhydrous THF (80

enzyl nerc m., 17.9 mol).
The reactlon m xture was stlrred at roomtenperature

r tes befo ej n ooled o -30C. A solution
02581 5”5k RSOl P le SA0L0S hacid ' Aot |

ester (4.34 g, 17 9 nnDI)HEg%anhydrous THF (20 nlL) was
N

added dropwi se over 15 mn § and the resultant
m xture was stirred at -308Apr 30 mnutes before
bei ng quenched by addition &fv water and extracted with

hyl acet at or gan | a er epar, ted washed
[ozgﬁ]thwa 335]?16 A BRAGI L RYSL (U85, SRS P aiee

and evaporated i n vacuo t}f?&%e the title cohpound as

ayellowoil (6.2 g, 100% fNVR (CDC13, 400MHz)

10.20 (1 H, d, J = 0.6 Hz) 84 (1 H ddd, J = 8.0,

6.8, 0.7 Hz), 7.59 (1 H, dd,!/'J =8.0, 0.9 Hz), 7.19 (3
[02%262], 7A 1’(12115}%&1'6 oﬁ 3 rgl)tﬂuoﬁo 9 gh%/l—lt;'énz%?c’acgd'(géo (g,gl l'g’mnslgl), di-tert-
butyt d?ctamtofn@te hé?efn(z or ldBInﬁﬁxtlharﬁiZDjMA-PQ2 0@[ box yhiniof) iaedrdbutanol (500 mL)

tert-bu 0263 sol uti
w9y LGP Pt BB S g A I S Theap ent residue was
tritlirefell nfdJ]EaltEO lancﬁflifcteﬁ‘éd (e %Fraga, \xéalbzoﬂceﬁﬁﬁbc) inhvcldWglve QQesﬁﬂu): which

was . a sul fur chlorjde (2.9 nL, 35.
wey BRI st AL e 11 B YaeopTBIH ﬁﬁ@@t’fé} depgh. e

hour before being concentrated in vacuo. The resultant

resi due was azeotroped W thgtoluene twi ce and then

taken up in THF (50 nmL). The resultant solution was

cooled to OC and a 2M sol ution of amoni a i n net hano

(100 nL.) was added. The reaction mxture was stirred

at roomtenperature for 1 hour and then concentrated

in vacuo. The resul t ant reS|due was partltloned

1 . . o o T Y 1 S I T



[0264] Step 6:
7- Fl uor o- benzo[ d] i sot hi azol e- 6- car boxylic acid

WO 0R6893D25 a sol uti on of PCT/US2009/049453
7-fluoro-benzo[d]isothi azol e- 6-carboxylic acid
tert-butyl ester (1.0 g, 4.0 mmol) in DCM (10 nlL) was
added water (0.2 nlL) and TFA (10 nL). There reaction

orgBhiX lay £ 6w NASpasdtbd :Irﬁd;vaﬂﬁedrvﬂﬂm §aﬁﬂ%@d AR sbRfiodoMediimand
concentrated in vacu he resi due was azeotroped with

hydregen pBopase @ﬂlvﬁéeﬁk lWebrtniet <Ilreed<98 ?ﬁ@wh fltgred ancgﬁe@ms%e% & iagpo to
AN [ .

givk ﬁl%%ﬂ%om%&% SYNTHESI & Othfé' b5 /ﬁl HNl\ZR %@Dﬁlgﬁmo NEF7.51
(1 Hokd7] ﬂ B26. @I IfoHa), 495 614G~ Bhery|(AH. dd) %3 (HZb)IluiQr(&th)sul
[02%@]?32/1%:| o : omy (WOt 0- en%i gmd te[r es?l]e p L

4-sul fonyl)- 1H i ndazol e- )5( ?boxyl ic aci d nmet hyI

ester

[ 0269] 4- Chl oro- 1- (tol uene-4 Lfonyl)-1H i ndazol e-5-ca

rboxylic acid methyl ester_and 2-[1-chloro-1 -[3

-methyl -1 -(to | uene-4-sul fonyl)-1H pyrazol -4-yl]
[025Fet h- ( 2) sopitiode 8P -diBura4enshyd-baeoi asst ybueb estar ({713 2. 75.9
mn%)'&)) a(:h;g %ém%o%uc%%r%rlfnl)hy Plr?a%' gA,' 759 'nﬂﬁdl?i’ﬁl c%fbloﬁ %ﬁlaah&%/el (%B BE) was
deg@sselil 6ord D ohevtgd pRIS Ph? o~ 2 mﬁlol)d’i’ais smri@pglthe béaphenmixture was
stlrﬁe(aa]g eﬂgk rtlrg%gl?gg%elhezboe%ggé% cd tod one ntl1 %tra Fzgrclﬁ? %l}ngidoi% hg’
ﬁlt(a&?wam:pndlénﬂ:ﬁedm»b&uo\m e 8 sy chehikhi Wastsﬁ)lbj et (fashl)

einfipfpiadn SE b apititi el SR sumatock kT ARy o e
condyassind] h@l@dﬁtﬁﬁileﬁ)bﬂt (he.7 grelintantitataf bypsels ofdroid atatdlyl ' NWIR

andt sujta eex cted with ethy
alp @My B bt Pka el Bl kg b Rch & L8 1o
4491 B, yashednw, t Boly ing. (20 nL), dried (My504) and
concentr at ed in vacuo The resul tant r esi due was
0288 ect e¥ends 23 Rid) -formyl-henzaie acid teyt ol A
0- 100% DCM i n cycl ohexan oy| eI d the t| tI e conpound

as a pale brown solid (O: , 5099 . 1H NWR showed the
product to beasmglelso LCMS (Method B): RT =

5.22 min, [MH + = 512. [02 tep 2:

4- (2- Fl uor o- 4-i odophenyl amg#o),- 1- (t ol uene- 4- sul f ony1l) -

1H i ndazol e- 5-carboxylic acid nethyl ester
[0259] To a solution of 4-bromomethyl-2,3-difluoro-benzoic acid tert-butyl ester
(12.9 g,42.1 mmol) in DMSO (80 mL) and DCM (40 mL) at 0°C was added trimethylamine
N-oxide (3.4 g, 45.3 mmol). The reaction mixture was stirred at room temperature for 18
hours before being concentrated in vacuo. The resultant residue was partitioned between iced
water and ethyl acetate. The organic layer was separated and washed with brine twice, dried
(Na,S0,), filtered and evaporated in vacuo. The resultant residue which was subjected to
flash chromatography (Si-PPC, gradient 0% to 10%, TBME in cyclohexane) to afford the
title compound as a white solid (4.34 g, 43%). 'H NMR (CDCls, 400MHz) 10.38 (1 H, d, J =
0.8 Hz),7.71 (1 H, dddd, J=74,5.6,1.7,0.8 Hz), 7.63 (1 H, ddd, ] = 7.4, 5.6, 1.5 Hz), 1.61
(9 H, s).

[0260] Step 4: 3-Benzylsulfanyl-2-fluoro-4-formyl-benzoic acid tert-butyl ester
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[0271] To a solution of
4-(2-fluoro-4-trinmethylsilanyl phenyl am no) - 1-(t ol uene-
wa2018/00J02hy1) - 1H i ndazol e- 5- carboxylic acid nek¢iyUS2009/049453
ester (0.56 g, 11 mmol) in DCM (3 nL) at 0C was added
a solution of iodine nonochloride in DCM (2.2 nL, 1M
2.2 mmol ). The reaction m xture was stirred at OC for
30 m nutes. The reactig?O,, quenched by the addition
of water (10 nL) then diluted with saturated aqueous
sodi um t hi osul fate solutitﬁ 0O nL). The resultant
m xture was extracted witH eth acetate (3 x 20 nlL)
and the conbi ned organi c°frfacti ons washed with brine

[0261210 rTL) Tod doRifioh N@@%)smﬁﬂ&l? bﬁt‘BQﬁlg'@ ? ?,;12% &Boﬁ%&tﬁlydr-gﬁﬁ HF

resul tant residue was subj ect ed
(80ahlrovetaddadaishzyl (Gra@ptan (i hdlLe ht.9 cmm@)c%lmmtion mixture was stirred

at rgg om%bgﬁ@l?g}o(rgq%%ht% g%@‘?/@%e&%%;{{?ge&wg?fwgé?ﬁ“%‘r&f ZQ?hlélyoro 4-

formry Rhenfdve- bfjid- tezt lﬁ@ﬁ estPO(ZZaZ]gSi’éﬁ) m@nol) in anhydrous THF (20 mL) was

add%_dl_ &ﬁolpw dslé %(fo ey n'?ﬁf? resuma r%ﬂlxtl' %t Ol eng at 3348 t{or 2y m)mutes
5201 - car boxy Yol solutton

befOIfe belng quenched by addition of water and extracted with ethyl acetate The orgamc

i gt s el S RO o by it JreERfs0 ¢ kR

eva@oRied mMRic)io td\gltz@dhbl ﬁﬂeccﬁ@onhd as\/ha}&lladdﬁ(% 2 g, 100%). 'H NMR

bis(tribut [ n) e (0.92 1) nd { he
DA Geo b ad 3o Fef T o a0l fat Fneso (1 1
dd, 18386, 08NH# ﬂ@l(ﬁﬂ{%ﬁ 798 T BN, aﬂ(ﬁzctz IH) s) 2689 ANg. the
resul 't ant reS|due subjected to Iash chronatooraoh
[0262]; . ppC Step abdligethiazole iy e
title conpound as a I|gh
LCVMS (Method B): RT = 4.
[0274] 4- (2- Fl uor o- 4-i odort
Vi) -1H pvrazol 013, 4- blpyri-
[0275]Step 1:
(2- F

0263 27o1 e REROFT Et%ﬁf%%&%@m P e

ester (6.20 g, 17.9 mmol) in DCM (100 mL) was added sulfuryl chloride (2.9 mL, 35.8

ne [MH + = 552,
I am no) - 1- (4- net hoxvbenz
r-5 carboxylic acid

mmol). The reaction mixture was stirred at room temperature for 1 hour before being
concentrated in vacuo. The resultant residue was azeotroped with toluene twice and then
taken up in THF (50 mL). The resultant solution was cooled to 0°C and a 2M solution of
ammonia in methanol (100 mL) was added. The reaction mixture was stirred at room
temperature for 1 hour and then concentrated in vacuo. The resultant residue was partitioned
between ethyl acetate and a saturated aqueous solution of sodium hydrogen carbonate. The
organic layer was separated and washed with water followed by brine, dried (Na;SOy),
filtered and evaporated in vacuo. The residue was subjected to flash chromatography (Si-
PPC, gradient 0% to 10%, Et,O in pentane) to afford the title compound as a yellow solid
(2.96 g, 65%). '"H NMR (CDCls, 400MHz) 8.93 (1 H, dd, J =4.1, 0.5 Hz), 7.91 (1 H, ddd, J =
8.3,5.8,0.5Hz), 7.84 (1 H, d, ] =8.3 Hz), 1.64 (9 H, s).

[0264] Step 6: 7-Fluoro-benzo[d]isothiazole-6-carboxylic acid

[0265] To a solution of 7-fluoro-benzo[d]isothiazole-6-carboxylic acid tert-butyl ester
(1.0 g, 4.0 mmol) in DCM (10 mL) was added water (0.2 mL) and TFA (10 mL). There
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[ 0276] 4- Chl or 0- 1- (4- net hoxy- benzyl) - 1H pyrazol o[ 3, 4-b]

pyri di ne-5-carboxylic acid ethyl ester (1.8 g, 5.2
worpabpoxesl 2-fl uoro-4-iodoaniline (1.5 g, 6 3 PEDU2009/049453

wer e dissolved in dioxane (20 nL) and the resultant

m xture stirred at reflux for 16 hours. The reaction

m xture was diluted with water (50 nlL) and the aqueous
reab@Y8hix@X WACKAE ¥ rbbin einglel@ir0 fR 1 M Ran 3 odceRPatbd-d:- vaa_zl?ﬁThe

conmbi ned organic fractions were filtered through
resigyRivaptrediiped pith telprpe dosive the tigde sempayng a%wllowrﬁéhd (7 88 mg,
100985 A RN ncliféd i L% vag6 sHpieced kg f1ash

chr omat ogr aphy ( PPC, gradlent 0-30% et hyl acetate

in cyclohexane) to yield the title conpound as a white

[02 ﬂ&l d (%@@% g?;ﬁ%& @@fﬂ\{@tmsﬁ RT = 4.78 m n,

[0247](2 Fl doReFl g braphyd: enpredtsudfas =

carB¥L qzol%is 4- blpyrldlne 5 carboxyllc aC|d [0278]To a
of

1€ aAClk

4-( 2- fluoro 4-i odophenyl a (4 nmet hoxybenzyl) - 1H
pyrazol o[ 3, 4-b] pyri di ne- 5- lic acid ethyl ester

(380 ng, 0.71 mmol) in I ) was added aqueous

sodi um hydr oxi de solut &N78 m., 1M 1.78 mol).
The reactlon n1xture was heated at 65C for 2 hours
ring 1
[ozggl Vent 1o -sulfonyl)-

1Hsmiau@1b45rtamsv1aﬁacdnﬁ¢t&ﬂetter pH -3 by car eful addi ti on of
aqueous hydrochloric aC|d o(IM causing a precipitate
to form The precipitate” sncqllected by filtration
and dri ed under vacuum at Cj%§\xield the title
conmpound as a brown sol/ 360~y 100% . LCMS (Met hod
B): RT = 3.84 min, [MKU=s 510.
[ 0279] 4- (4- Brono- 2- f1 uor o %henylan1no) 1H i ndazol e-5-c¢

[0269]b0xy| i4cCi@Biod -(toludfR2BQISh AP 14:indazole-5-carboxylic acid methyl ester
2- Fl uoro-4-trinmethylsilany I-ﬁé%nylan1no -1 ndazo

and12— ~chigredr gmlp}iltl (g@pe@eﬂrsy{fglml)_ yqaz@élﬂé} methy(g)- yhdene ]-but-
3-c3014 049 Q}%ﬁ&ﬁg gl‘_/(pﬁé,oﬁ@ﬁlgrﬂ)%@-@luoro 4-trimethylsilanylphenylamine (0.61 g,

3.3 mmol), 2-dicyclohexylphosphino-2’-6’-diisopropyl biphenyl (0.28 g, 0.60 mmol),

potassium phosphate (0.70 g, 3.3 mmol) and tris(dibenzylideneacetone)dipalladium (0) (87
mg, 0.15 mmol) were suspended in toluene (5 mL) and the resultant mixture degassed. The
reaction mixture was heated at 105°C for 3 hours. The reaction was quenched by the addition
of hydrochloric acid (1M, 5 mL) and the resultant mixture extracted with ethyl acetate (3 x
20 mL). The combined organic extracts were washed with brine (20 mL), dried (MgSQO4) and
concentrated in vacuo. The resultant residue was subjected to flash chromatography (Si-SPE,
gradient 0-100% DCM in cyclohexane) to yield the title compound as a pale brown solid
(0.78 g, 50%). 'H NMR showed the product to be a single isomer. LCMS (Method B): Ry =
5.22 min, [M+H]" = 512.

[0270] Step 2: 4-(2-Fluoro-4-iodophenylamino)-1-(toluene-4-sulfonyl)-1H-indazole-

5-carboxvlic acid methyl ester
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[ 0281] A sol ution of

2-fluoro-4-trinethylsilanyl-phenylamne (1.2 g, 6 5
worpabpo3ops t ol uene (20 nL) was added to a m xt UPET/U82009/049453

4- br ono-i ndazol e-1, 5-di carboxylic acid di-tertbutyl

ester (2.0 g, 5.0 nmmol), Pd2dba3 (114 ng, 2.5 nol %,

Xant phos (144 ng, 5 nol% and potassi um phosphate

tribasic (1.49 g, 7 mol ). er-nitrogen. The

at nosphere was evacuat ed -filled with nitrogen
and then the reaction m xt ed at 90C for 18
hours. The cool ed reac@_ i/ xture was diluted with
ethyl acetate, filtered<thitough Celite 0, and the

filtrate concentrated in vacuo. The resultant residue
[024Hs  subjTectwhtion of $-sHuarprdRae tyls Bpnipheslanppe)-1-gplpene-4-
sulfoﬁﬁ?lmgnmoﬂalw Jﬂrbogp@@Amet@¥1te@teA@)%6e§ hMImlﬁ@mlﬁﬁ@M @ mL) at

cycl ohexane) give the title conpound as an orange
0°(gurn a(dﬂecba g)lutm@%f 1odine] HNWRCT(IQIE@I@ DQTMDO2 Mty 1MIO2. @BmQ@lHThe

reaﬁ} ém[gElje \gfals s&ged athO % f?r mlrrﬁlt)es ]Tﬁg éeaftéqql_\lfvag)quérfﬂ%d;by(@

addstion A w2&r (DHnLSthen i) it @mraed aqueous sodium thlosulfate solutlon (10

o SR LSS Rl AT AL sl o Sl carkion,

orghni€ ZradtlonOtvashdd tith BEROKLO ST amydd- (pigsoy)l tﬁéﬂ dmenltra@azrp\baemi The
5- dicarboxylic acid di-tert-butyl ester %
resyl]l-ﬁlﬁ} l)eSIFIW \D@mu@fqecmg)ﬂaé]@ chrqmggtogiarh ya(éa%zdgradlent O 100 CM i 1n

cyc%h@iéﬁ@})t%lﬂz‘?&dl b 16 BorhRARd BT light BroWMRblid A55185, §9dMtiOmsi N
) dropvvl se. The reaction mxture was stirred
(Mghod B@TFd‘r871m215 Migid} s 196f or e DOM was added and t he
[02521' ut i ory; e NQS F R A4 AoGth AIMARYS 1 NBIIEEB4 LRy WA SR azole-
dried (NaZb04), filtered and concenirated 1 n vacuo.
S-cahexylisgeidt ant resi due was subjected to flash
romat gr, P radi
[029%‘]et at e%n asg{/{% oh 5 ﬁexarﬁ: g ’um% @%dgﬂh ?ﬁ%ﬁlﬁoél—?— ?oﬁltené/ Ll sul dongg 1H-
indagvlo§-amyexydioaeid mmyhgsterg@% g Q..‘El\@néhm h)bdn@()S rﬁID \wsaddm

bls@]‘ltztgfylgnl\ﬁl 0x1dcg§ g%\lumotr ll\l%] mSl 56d9t{157 i %%4 lesh e{%d gt reﬂu)bfor 48

am no
hours. @haedackinGR& Bl Waﬁoﬁcﬂntrhﬂed)m \mﬁuo and the resultant residue subj ected to

4-(4- brono- 2- da 5: boxy
i e i O et P Redian g b Pagvisihs &
corh¥avh{ & alight Basnadie®.46FA9L%). 2L(DMS (E@th%dmmh) 4Ihﬁnn [M+H]"
reaction mxture was stirred at roomtenperature for
hours before being concentrated in vacuo. The

resul tant residue was dissolved in ethyl acetate (10

(02 rrL) washed w t h4 aueousl sat ur at ed SOdI um b| car bona} e3

]g‘ﬂhhm%—%boﬁ&%@iﬁe (2 x10 m_) Thecon‘ol ned organlc
extracts were washed vvlth brlne (20 nmL), dried with
My504 and concentrated in ﬁuw The resultant residue

was subjected to flash chr aphy (Si-PPC,
gradi ent 0-100% et hyl \a ycI ohexane) to yield
the title conpound asa Mhite solid (232 ny,

80% . LCVB (Method B): RT = 3.22 min, [MH + =
[023%J0/ 352 .Stepl: 4-(2-Fluoro- 4 iodophenylamino)-1-(4- methovaenzvl)lH—

0286448 AraH 0 .ogophenylanm no) - 1H i ndazol e- 5- car

4- (2- Fl uor o- 4-i odophenyl am no) - i ndazol e- 1, 5- di car boxy!
ic acid di- tert-butyl ester
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[0288] To a solution of

4-(2-fluoro-4-trinmethylsilanyl phenyl am no) -i ndazol e- 1,
wG201dioeehoxylic acid di-tert-butyl ester (1. 0FCHUSRDONGI4S3

mrol) in DCM (10 nL) at OC was added i odine

nmonochl oride as a solution in DCM (4.2 nL, 1N, 4.2

mol ). The reaction m xture was stirred at 0C for 20

m nutes then diluted w th-saturated aqueous sodi um

thi osul fate solution (10 oand extracted with DCM (2

x 10 nmL). The comnbi ned orgahik_&xtracts were washed

wth brine (20 nlL), dried and concentrated in

vacuo. The resultant Mas subjected to flash

chr omat ogr aphy (Si - PPC, =gradi ent 0-100% DCM i n
[026¥ic! oh e)ﬁa@lﬂ)&rot lo(fyﬂl@thgxgi %ﬁl{h@y&%% E&ng]g?nﬁdlﬂe -B: %51%0)2/110 acid

b
ethyﬂ]regye\? {liﬂ?-g,ﬁS.Q mmgngi; F-(ljlgglg}%toépanghne (1.5 g, 6.3 mmol) were dissolved in
dloﬁan(e%ﬁ: JanérgT f} e?tﬂ%ﬂﬂﬁ&ydrgm&?)at geﬁhk ﬁg‘f% ‘ﬂbﬁs G %a@ﬁ&(ry i {xture
ution
was4d1 uzedfwmmw@erél(SD odo pikthy kauriomolpydr ndta@tﬁldewm cﬁcldkprolaetbmc)(B X

20 Eng,) % comtnnecie értéglqgé%cltleﬁss \té/grre terfé t}ggu I}ygro.? ol 1% téné ap cIPOCrI\]/l

congtttatelen vmo S]therreﬁﬁaratresrdne mai; ﬁmmredtmﬂahfchlromhﬁagi‘uphy 6Si-PPC,

ef belng concentrat ed 0...The resultan
eraGuit e R P QAR ol einal Ryt Rt iy e5pabitey T hisnig
(1.56 ¢, 56 2gUeONSS Gadthisda ey saidizuninpizea persave sol ution (10

) and hea %usfrat on extrelc ed Wwth et Y
[0258et at e - +of

pvrmﬂcqswaﬁmmﬂmi&hrthlyn@a&czo m), dried (My504) and
concentrated in vacuo, The resultant resi due wa

02881 ect d& & BsHnHLhochofiradredorleny smippd. <4gP%{a$>@h%nzyD 1H-
pw@zol&@%b?ﬁﬁﬁdhneag:@atr@éﬁhé &&Mﬁh%@t@%@@@)ngt @7 ymﬁio@b ih h%s (10 mL)

I'e conpound as an off-white solid
wasL:(g]dgi Qcmgt)lﬁ,égdlgyl hygrpxide golptron1 78 Ini M- 7§ gy ) The reaction
d
T edofha i 05 L @ eI SpU AR i
solsae,ntb oiré fenmved B-vizaroanld tlieensdthie salotich whORBRBfid ts pHut3ibyrvareful

sadfion’Yaglgeh el g T o g bRe il HRRIHt v
colmﬁﬁh ))y ﬁRraﬁ@rh atld idd @hdez véeudinfal WHCOb §fezdihe tieie tdinﬁo'ﬁn@asga brown
?30 n THF was added dropwi se mai.ntaining the
Solkdé%@el?l&tlﬁ &) MeBeotB) Rie +¥bein M TH xtUPe was
allowed to warmto -75C and treated with DMF (15 nL),
the m xture then aIIovved to vvarmto 0C before
[Ozaﬂench| “ 0 s ! £ h3HoH hzole D
was separat ed, acidifiead _joo pl;| 2 (concentrat ed HCl)
and extracted twice wthjdilet et her. The conbi ned
organic extracts were d d 2504), filtered and
concentrated in vacuo toYghve®a'sell ow oil. The crude
product was crystallized ¥¥om cycl ohexane/di et hyl

ether to give the title conpound as a yeIIow SO|Id
[02@@70 ny, SteD11Q/A4 (2-FilyoxgAl trimmeirylilangBphepdeminpiingagole p- s),

dlcﬁ"om&aaddfjgﬂtbu‘gﬂeﬁeQG 8. 02 6.08 Hz), 7. 12(1 H td,
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[0294] Step 2: 3-Di net hoxynet hyl-2, 4-di fl uoro-benzoic
acid [ 0295] A m xture of

WQ200ddIorsior o- 3-f or nyl - benzoic acid (670 ng, 3PEI/HRINNY/049453
and ammoni um chloride (1.15 g, 21 6 Mol ) in methanol
(20 nL) was heated at reflux for 18 hours. The
reaction m xture was concentrated in vacuo and the

[02BESi due Daflkiioaldr Y-rbesetiednyiiagfipnbnyaghat e ik HleD in
filtered. The filtrate was concentrated in vacuo to

tolygng 20rmple) Wwastaddeddte Apitines o 4-biopedindagelsbiStdicarbpayliGagid Ggon-

i X s AR € A
oS5 188 PR G M e b
potﬁqgmga}}@@p.hgteg{i asic (1.49 g, 7 mmol) under nitrogen. The atmosphere was

- -2 L2 f].uol-0= 4- | - '
oL RUBS Rt L 58 ML SANY lgosla aoh ol
hougs. hefdooled padtiamgnibipiseitsf dilvyed -wthentipll acetritn éiltered 8ouph (Blig ®,
andnfﬂ? h?tra{erkoﬂ_e"rzlggt%(? inn\jaz ng%e?gsglﬁgl ;"G'EM%WQ? Su%je%d ‘[6’L ﬂaoshM

sol ution I hexanes ¢ 9 mol éiropvvl se soas to
chromatog@phy ShePCahpbrading oe HdEIND grad 85(Q) toADYethyd tacatate img

r 30, mnutes.a solution of o/y |
eyt R B i Soh e P e Srpenam 6 L d6 (HOBRAEDSh
4000Mep1 .03 MHTHES.04 61 Hyld) T s8a93 atlech 7o Bpad, $ € 9,000 083 Hz), 7.28-

| ta 1 xture i r cl.d for 3 hours then
7'1gf‘ﬁ%\)@d%%%ﬁ%%ﬁé@éﬁgﬁr@%rS&ture and stirred for 18
[02BPUr s. Bi® X easBrofo-vermiogstitaiesiddy-iddasl@ddididaidxlic acid di-
aqueous ammoni um chl ori de and the products partitioned
tert et hyl acetate and water. The aqueous | ayer was
separated and acidifi edﬁ; ®H 1 (concentrated HCl) and
then extracted tw ce wi et iyl acetate. The comnbi ned
organi c extracts were dri( 04), filtered and
concentrated in vacuo. Thgnhesuftant residue was
triturated with diethyl j,etther to give the title

conpound as a yellow SatHi § (105 ng, 10 %yield). 1H

NVR (CDC13, 400 MHz) 10.26-10.23 (2 H m, 8.04 (1 H,
(0288, J =18 a/BlutiBn 34-tZuord-4QBmBthYBildnd1-bhenflamifd) Didatdic-H,5-

.d, J =1.96 Hz), 6.65 (1 H dd, J = 10.02, 8.77 Hz),
dlcgfbgf)g/hf gcqjtdl—ge)'t_—bu[qd Qgg] @g(élag417 mmol) in DCM (10 mL) at -15°C'was added
N-HohSsubibidli®s AoaBichY b sdshd1 AR soRBEN M BOEMNG it ldrd RGRZ athe -

5- carboxylic acid 0%0299£To a suspensi on of )
reagfiom| ngtuER Was(sprred gol o LAk hijgusuibpatern AN engddsdrppbthe selution
wadh@l @ﬁu’ra@%ﬁé&m %H@dg, 12 whkbr) grig@SNmzb, AR rdd¥d (:élc@ﬂt)ated in

was added hydrazine hydrate (5 nL) and the reaction
vacpp x Tha igsulieatt reddustway g ubj¢ased to Slashothramatagyephy ¢$iaf RG, @radient 0 to

= | o
R e A LT
92% UM &mcthodB) Ri t 4té nviad Mo lOHeCNedNQy=F6%/67lat i on and

o hed WL e or

lid (8 B (™ . VIEH]
[0283]8. To a solution of 4-(4-bromo-2-fluorophenylamino)-indazole-1,5-dicarboxylic

acid IR0 g%%@g%%‘cb;ég%‘i’n‘%l@ NEBHAAT LB EA  POLRY 382

mmol). The reaction mixture was stirred at room temperature for 16 hours before being

concentrated in vacuo. The resultant residue was dissolved in ethyl acetate (10 mL), washed
with aqueous saturated sodium bicarbonate solution (10 mL) and the aqueous fraction
extracted with ethyl acetate (2 x 10 mL). The combined organic extracts were washed with

brine (20 mL), dried with MgSO,4 and concentrated in vacuo. The resultant residue was
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[0301] Step 1:

4- (2-Fluoro-4-trinmethylsilanyl -phenyl am no) benzoi dliso
W@ bitamadoes 5- carboxylic acid tert-butyl ester PCT/US2009/049453

[ 0302] A sol ution of

2-fluoro-4-trimethylsilanyl-phenylam ne (340 ng, 1.43

mol ), 4-brono-benzo[d]i sot hi azol e-5-carboxylic acid

sub%e%feﬁ‘t@ﬂﬁsyﬂchl%‘ﬁ{aﬁfgra%ﬂﬁ %JHTPC éra&%ntmmo% etﬁ’ﬂ%@@@tg il &R10fBkane) to

07 mmol ), Xant ng %@Ota Si um
ywblﬁ%%qlﬁaﬁoalppmdowp@ffm@@ said (2221rkg ﬁ%]) QMS( thadhB):([Ry = 3.22
mnn@%;ﬂgé_ gdepgassed and then the reaction mxture heated

at for 18 hours. The cool ed reaction m xture was
diluted with ethyl acetate, filtered through Celite O,
0287, e Lol dher GARGRAL LA INALE s AR AeYE ant.

ueé "Was SUupD] ected [() dasilt Chrorrat Ogr aprly

gradlent 2.5 to 5% di et ether in pentane) to give
the title conmpound as a (465 ng, 78% . LCNVB
(Method B): RT = 5.76 + = 417. [0303] Step
2: 4-(2-Fl uoro-4-iodo-phgn ) benzo[ d] i sot hi azol e

5-carboxylic acid tert- dNyI ester [0304]To a

sol ution 4- (2 quoro 4- trlnethyIS|IanyI phenylanlno)
[028Enz o[ d]Stepolt: Hi eo-8-i grlpphamy andagole-@ rStdigarboplylie adid di

( 10 nnol) in DCNI(lO L) at _78C was added
—IQ%%gﬁggﬁnnochlorlde as a solution in DCM (2.0 L, 1M

2.0 mmol ). The reactionypi xture was stirred at -78C

for 1 hour then diluted Ph sat urat ed aqueous sodi um

t hi osul fate sol ution and l\ted with DCM The

conmbi ned organi c extract nﬂshed with brine,

dried (Na2504) and concen r/ted I n vacuo to yield the

title conpound as a yeIPﬁM/foan1(459 ng, 98% . LCMVB

(Method B): RT = 5.32 my, [MtH P = 471. [0305] Step 3:

4- (2- Fl uor o- 4-i odo- phenyl'am no) - benzo[ d] i sot hi azol e
[0288]car boxyld @lution of 4-(2-fluoro-4-trimethylsilanylphenylamino)-indazole-1,5-

dicarboxylic acid di-tert-butyl ester (1.07 g, 2.14 mmol) in DCM (10 mL) at 0°C was added

iodine monochloride as a solution in DCM (4.2 mL, IN, 4.2 mmol). The reaction mixture
was stirred at 0°C for 20 minutes then diluted with saturated aqueous sodium thiosulfate
solution (10 mL) and extracted with DCM (2 x 10 mL). The combined organic extracts were
washed with brine (20 mL), dried (MgSO,) and concentrated in vacuo. The resultant residue
was subjected to flash chromatography (Si-PPC, gradient 0-100% DCM in cyclohexane) to
yield the title compound as a pale brown solid (611 mg, 52%). LCMS (Method B): Ry = 5.48
min, [M+H]" = 554.

[0289] Step 2: 4-(2-Fluoro-4-iodophenylamino)-1H-indazole-5-carboxylic acid

[0290] To a solution of 4-(2-fluoro-4-iodophenylamino)-indazole-1,5-dicarboxylic
acid di-tert-butyl ester (611 mg, 1.10 mmol) in DCM (5 ml) was added TFA (1.2 mL, 16.2
mmol). The reaction mixture was stirred at room temperature for 16 hours before being
concentrated in vacuo. The resultant residue was dissolved in ethyl acetate (10 mL), washed
with aqueous saturated sodium bicarbonate solution (10 mL) and the aqueous fraction
extracted with ethyl acetate (2 x 10 mL). The combined organic fractions were washed with

brine (20 mL), dried (MgSO4) and concentrated in vacuo. The resultant residue was subjected
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acid WD 2010/ 003025PCT/ US2009/ 049453 [0306] To a
sol ution of

wWaA2{1206302r 0- 4- i odo- phenyl am no) - benzo[ d] i sot hPERUF0B049453
carboxylic acid tert-butyl ester (445 ngy, 0.95 nmol)
in DCM (20 nL) was added water (0.1 nL), the m xture
cooled to OC and TFA (20 nlL) added. The reaction

to s EMORatdB@pIBt (Si-PRd, g,ﬂﬁdlérﬁ’ @mob%rmgn Attt Cinfc9EloRexBRY i Syield the
then concentrated in vac resi due azeotroped

titlggqupoppd el xhise sofigy (3@7\;@ @ﬁéﬂ tL@Mé (Msthed BidR 155343 min,

Mﬁﬁrge%gol|d (392 ng, 100% . LCMS (Method B): RT = 3.97
MrH) + = 415.

[0307]7 (2- Fluoro 4-1i odo- phenyl am no) - benzol dl i sot hi az

[02?1]((:“ 5. Flcqlr Cﬁ Jnjoc4 91%{ lsu{ gﬁ-ﬂ;%ﬂ_ %&ro!-!ﬁ-mdazo!e—&zol o 6.

car boxycachoaglidadidr t - but yl ester N [0309] To a

sol ution of 7-fluoro-bghze[d]isothiazol e-6-carboxylic
acid tert-butyl ester (1] 2§ 5.0 mmol ) and

2-fl uoro-4-iodo- phenyl g e 18 g, 50 mmol) in
anhydrous THF (25 nlL) ab¥-y8twas added a 1.0M
solution of LHVDS in hexgnes (10.0 ni, 10 O mmol)
under a n|trogen atnns-here The reaction m xture was

[0282)] owed St higdAnRidlgorophiarmulibe (¢ and then stirred
for 30 m nutes before bei quenched by the addition
of a saturated aqueous sol ufi of ammoni um chl ori de
and extracted with ethyl ate. The organic |ayer
was separated and washed wat er foll owed by brine,

dried (Na2504), filtered an éyaporated i n vacuo. The

resi due was subjected to flash chromato (gn (Si - PPC,
[0283]adi entA YBtio8 of MEDF”BN@ 3 lﬁLcKPclP@Hlé%’aWég é] Vs qopled to <-

g0dd eIIJerth@Hr)Eil@tH - lﬁﬁ}élﬁth 5@%I§ @b'ﬂn&l? 111 s&gtvlongcg%4 ditdBbenzoic
acid (5.0 g, 31.6 mmol) in THF was added dropw1se malntalnlng the temperature below -
80°C. The reaction mixture was allowed to warm to -75°C and treated with DMF (15 mL),
the mixture then allowed to warm to 0°C before quenching the reaction with water. The
aqueous layer was separated, acidified to pH ~2 (concentrated HCI) and extracted twice with
diethyl ether. The combined organic extracts were dried (Na,SOy), filtered and concentrated
in vacuo to give a yellow oil. The crude product was crystallized from cyclohexane/diethyl
ether to give the title compound as a yellow solid (670 mg, 11%). 'H NMR (CDCls, 400
MHz) 10.40 (1 H, s), 8.31 (1 H, ddd, J = 8.96, 8.02, 6.08 Hz), 7.12 (1 H, td, ] = 9.09, 1.42

Hz).
[0294] Step 2: 3-Dimethoxymethyl-2,4-difluoro-benzoic acid
HO._.O
F
I
0
F o Oo

[0295] A mixture of 2,4-difluoro-3-formyl-benzoic acid (670 mg, 3.6 mmol) and

ammonium chloride (1.15 g, 21.6 mmol) in methanol (20 mL) was heated at reflux for 18
hours. The reaction mixture was concentrated in vacuo and the residue partially dissolved in

ethyl acetate and then filtered. The filtrate was concentrated in vacuo to give the title
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[0310] Step 2:

7-(2-Fl uor o- 4-i odo- phenyl am no) - benzo[ d] i sot hi azol e- 6-
w@201bos3pei ¢  acid [0311] To a sol ution of PCT/US2009/049453

7-(2-fluoro-4-iodo-phenyl am no) - benzo[ d] i sot hi azol e- 6-

carboxylic acid tert-butyl ester (710 ng, 1.51 mmol)

in DCM (5 nL) were added water (0.15 nlL) and TFA (5
corme\md Imyén%azcsbh@{lmmﬁgt §9oB M@ S NMIe EDRIBOLQOAV0 MHz) 7.95 (1 H,

ratur ore bei ng concentrated in

td, \T/aégéé 6.3hE2k 841t Hnv- }&(6&@@) was azeotroped with
[ozb@' uene o GisMgydrhle. 2tﬂuB}oe4 FRIR R A he Ml 9981010

-415 b@ggﬁggd

[0312] 7- (4- Bronp- 2- f | wer go phenyl am no) - benzol dl i sot hi a
zol e- 6-carboxylic acid O§13 To a solution of

4- br ono- 2- f | uor o- phenylraiRy'n .05 g, 5.55 mmol) in
anhydrous THF (20 ni) added a 1.0 M
solution of LHVDS in hexangs (8.3 nL, 8.3 muol) under
a nitrogen atnosphere. The reaction n1xture was

[0297]; 1 r ed Fogreodd(-H Rltodyion o2 Alueips gy sl fapyl-phenyl amine (1.55 g,

9. 9?1111‘1&1;9{161{#3@@ 20 \ddds 2addairanabs ;@9 @al @W'sblﬁné}%%ﬁa%g 9.9

I') in anhydrous THF (20 nl) was adde
m iveies SOPR & Maigiain thptempesetuie eelgw sO5SE Aftercﬁtlmngfmi@ minutes
+ 3o o U LR O EBR O RERELALNF TR
mLpvagadiidl deppese s theiGsultas miggrentiyedendd fx 8 ﬂlam‘s gunwileved to warm

to rg&g%n&&?'ﬁlﬁ %tagd %tlﬂ%ﬁ ff(g)lr 1%%'&11% Ikl;jﬁ;(y % ctm%v R%ﬂ@ri@%%dmon of

ol 'owe
aquiedustagrmeehiam dhlendepmd alteqniodmtS\panmloned'lﬂeevaee gtlnbft a@atiate and water.

L B L Sl I e

twicowpioethdl aastata. Dhoysmiseddi odga@ﬁ;&%;rgﬁgs? w8 Wied MNEMRD () ntehaichnd
B): RT. = 3.76 n, |MH. = 365/ et ) .

conChTAIF iy Tt Sy o BRI Sy s heplar s the tie

corhgbund 804 Y¥lla&abed @105 Gy m%wléla) ag¢NIR ((EI@@ll 51]06%&&) 10 26 10.23
sol ution of 4-cyc fl uoro- phen Ian1ne (

(2 Fhgm). 3.0441 Fnddl.y 5 8ﬂ76 €31€f§) 7:03-6.96 (2 H, m), o1 (1H,d —196Hz)

6.65 (1 H, dd, J =10.02, 8.77 Hz), 2.42 (3 H, s).
[0298] Step 4: 4-(2-Fluoro-4-methylsulfanyl-phenylamino)-1H-indazole-5-

carboxylic acid
[0299] To a suspension of 4-fluoro-2-(2-fluoro-4-methylsulfanyl-phenylamino)-3-

formyl-benzoic acid (105 mg, 0.32 mmol) in DME (5§ mL) was added hydrazine hydrate (5
mL) and the reaction mixture heated at 90°C for 18 hours. The volatile solvent was removed
in vacuo and the residue acidified with concentrated HCI1 whilst applying cooling. The
resultant precipitate was collected by filtration and washed with water to give the title

compound as a tan solid (85 mg, 82%). LCMS (Method B) Ry 3.12 [M+H]" 318.

[0300] 4-(2-Fluoro-4-iodo-phenylamino)-benzo|d]isothiazole-5-carboxvlic acid
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anhydrous THF (10 nL) at -78C was added a 1.0 M

solution of LHVDS in hexanes (4.4 nL, 4.4 mmol) under
w@20m00e3vgen at nosphere. The reacti on m xture WeGST/US2009/049453

stirred for 10 m nutes and a suspensi on of

7-fl uoro-benzo[d]isot hi azol e- 6-carboxylic acid (290

mg, 1.47 nmol) in anhydrous THF (10 nL) was added

dropwi se. The resul t anto cytur was stirred at -78C

for 30 m nutes, then all o reach roomtenperature

and stirred for 18 hour e| ng quenched by

addi tion of a 1M aqueou |acted W th ethyl

acetate. The organic IayeLNmas separated and washed

wi th water follomed by brine, dried (Nazscn) flltered
[038Hd ‘___h‘._.,-_. F Oy A1l Al ‘- X Al phf |15 azol

carB&JvIléJE&&?e@'t %Mllgstg[l et hyl et her to give t he ti t | e
conpound as a brown solid (155 ng, 32% . LCMS (nethod

B) : 3.79 mn, [xgﬂr+ =329.
[0316]7 (2-Fl uoro-4 bsul fanyl - phenyl am no) - benzo

dl isothiazol e-6- carboxylific acid [0317] To a
y[iB%fanyl-phenylanine (628
T

sol ution of 2-fluoro-4

ng, 4 0 mol) in anhydresgs d3 nmL) at -78C was
added a 1.0M sol uti on of sL/HVDS i h hexanes (6.0 nm., 6.0
mol ) under a nitrogen atnosphere. The reaction

[03A2Ixt ur e Avedutipmiof P dliofost-trinatiyiuteed -rhaey lemige 639€med, b3 afmol),

4-%“?3@69189@%@94.024-%2%9%25 9&%’@ t?@{g%?}@/ 4h& oS 1d§’j3 gnﬁl%f) Pd,dbas

(65dng PiN7 emol T Ra@ntpbeSs ary, 0. Mnun*l)eand@@tasmmm phcojsplaate trip8@x (455
f? ([j4 mfnow iy Lflthfee%$ ( %Eﬂwas (Ee%\é\sggd gn% thendfid reac()tloorrp(%tlgtg eglreg‘tte h&voec

ore being q
for asi toiirk.onhaofooRd Tk agaxtise Waldi(ueal wiBiethl headiel fﬂ%teﬂ&lﬁl’b@l

ol oS e st Bt T SRR o

chrbrhlatziﬁ,i@ﬁﬁy (St- PP(C egraﬂenaa@ t@‘ﬂ%ﬂﬁétﬁl}gl @thet ml péﬁtﬁhkg to diR€the title
resul tan due was su te t as . n

CoRBHET DUFRPROC SIS PRE). grS TR G 1676 i EM T ~417.

[osml\/b t 0 ipve 4theiord-l 8o OSHRRAU LIS bz BAWILiENd HcdiBOQ1ic
30% . LCVMS (nmethod B): RT = 3.67 mn, [MH + = 335

aci ESIS OF 5- AM NO- 4- ANI LI NO | NDAZOLE
| NTERVEDI ATES
[0319]5-Anino-4-(2-flUBEG 4-i odo- phenyl am no) -i ndazol e
-1-carboxylic acid ter foup [0320] Step 1:

yIFester
2,6-D fluoro-3-nitro-benzs
2010/ 003025PCT/ US2009/ 04 3

[0304] To a solution 4-(2-fluoro-4-trimethylsilanyl-phenylamino)-

benzo[d]isothiazole-5-carboxylic acid tert-butyl ester (416 mg, 1.0 mmol) in DCM (10 mL)
at -78°C was added iodine monochloride as a solution in DCM (2.0 mL, 1M, 2.0 mmol). The
reaction mixture was stirred at -78°C for 1 hour then diluted with saturated aqueous sodium
thiosulfate solution and extracted with DCM. The combined organic extracts were washed
with brine, dried (Na,SO4) and concentrated in vacuo to yield the title compound as a yellow

foam (459 mg, 98%). LCMS (Method B): Rt = 5.32 min, [M+H]" = 471.

[0305] Step 3: 4-(2-Fluoro-4-iodo-phenylamino)-benzo[d]isothiazole 5-carboxylic

acid
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[0321] To stirring 69%nnitric acid (6.48 m, 93.59

mol ) cooled to 5C was added concentrated sul furic
W@e01d/0039236 m, 78.11 mmol ) dropw se, keepi ng BEEUS2009/049453

internal tenperature below 8C. After conplete addition

stirring was continued for 15 mnutes. This m xture

was added to a solution of 2,6-difluorobenzal dehyde

[03060 9, 7 aX01utoR by 4- @ﬂ@&mamdﬁ{eﬁﬁaﬁmoﬁ MEd76 d@@@tﬂlaﬁo'i&s-
m) dropw se keepi the internal erature

carh@ylic agid Ert-Rugssiet (ég%@@ ¢ %mnxoﬁbmrﬁwd?%%wwdﬂ évater (0.1
mL?,ttheslgleuQE cdotedth Dt £ "FII{]@ {QO%]L Oa\ﬁﬁgd U MR Rt B0 Whas stirred at
enperature over 90 m nu The reaction m xture was

roopggmeeeigretior 2 banwereoncatediiy vamed andide resklut paeagonsd Wit
tohfeh X %% fé% th dﬁ% %gmwmg a\sj‘vg tbéel? g (? %‘igﬁé’e?&’(%g (Method
B):tRar =y3 1 airt Ad+H] t+ 4l5conpound (9.27 g, 70%. 1H NMWVR
(DMSO-d6, 300 MHz): 10.21 (1 H, t, J = 1.02 Hz), 8.52
(1 H ddd, J = 9.38, 8.60, 5.51 Hz), 7.51 (1 H, td, J
[0367]19. 53, 7i2-Mudin}4-ioldO-pREHvIShinpg)-Benzo[d]isothiazole-6-carboxylic acid
2- Di met hoxymet hy1-1, 3-di f luoro-4-ni tro-benzene
[ 0323] A sol ution of 2,6- fludro-3-nitro-benzal dehyde
(9.0 g, 48 1 mmol), p- | fonic acid
nonohydrate (183 ng, O.
trinmethylorthoformate (3155, 32.4 nmol ) and met hanol
(200 m) was heated at refllux for 4 hours. The

[030§jact i orsidy XtLp & 1%4%&0%@%15@1&99&2@)[@]15&195%016 6-carboxylic
temperature and then concentrated i n vacuo. The

aci °F esi due was di ssolved in DCM (250 nL) and
washed with a m xture gf ter (200 nmL) and saturated
NaHCC3 sol ution (50 . [Thegorganic layer was dried

(Na2504) and concentr at
compound (10.83 g, 97% O d6, 300 MHz):
8.28 (1 H ddd, J =9.34¥848°%.51 Hz), 7.39 (1 H
td, J = 9.34, 1.81 Hz), 586 (1 H, s), 3.40 (6 H, s).
0324] Step 3:
l03b94i Di netlRaaphsien g l-fuemdsprol Hisathiazele SapRpryliqasid pidueyl ester
(1.%6 % 3@QnmBH Y Zi-}lu@ﬁMnl%do pfl&ﬁ}?&gﬂlﬁléc{l a8 %05 Uhin‘ﬁﬂ) 19fanhydr0us THF
2 uor o- 4-iodo-aniline (2

23l UG VEHRIE30 1A Salwierol ARSI (BF0 Tkt Hiyemon

un({é’i’@ nﬁ% éldatﬂ'lM VDR, 'r@aclﬂgﬁ( it ere (w%g aﬂ(}wed]tg/lwaljrﬁtoq m&ﬁperature
eepi ng the |nterna enperature bel ow -6 P

andctbmtleneé fad@imipees ltetﬁ@e beiag ficophediby ttheraddivmg o2 rsaﬂrretdd f@rcous

t
solgtpoé;rgf g%#@ﬁ?ﬁl&h}]&%gfn@aﬁ%h?{l hv%? (e) 5{1 aceta te T e or aenrl]ce lak/eé w(?s
sepgnates ap@washoll Jvith rwagen Iﬁ;lhbmdl by lflﬁiFe (112@1 (ma)SCM;sﬁhawdedd t\aporated
in \%zcz]to rfﬁg %%1'&8@ }X?;t X Jecte 2{) 81813 ograﬂ eﬁir)(e:’a‘%r'fl 1ent %E/ 0% 0%,
TBMEXih i€ ohesncs td gltzee@le hﬂds c@fponhda excllaty solDC1T h@mO%). LCMS

| oywed t r. oon., enperature and stirred for 22
On%%ﬁﬁ%fﬂTﬁgjré%%t %ﬁé‘auenched with saturated
[03Rgjueous INTACT-(SFHUbé-@NoRNshe N irh MG |-BehzWidlikotiEhAdYd-6-carboxylic
__Ecetate (200 nl). The organic |ayer was washed with
&l%rine, dried (Na2SO4), concentrated in vacuo to a

[03M NI MUMTGQ delRioABET7-{2- ﬂﬁw)atls@b yuehplamb @a&zswqh@oth@zole 6-
%éeld the title co

g LCVB (Met ho
carpgyxyligacid-teyt-toygyl whtar (7 (n‘F(Mngrl 1 szpgl) 1{1 %%pspgbwgre added water (0.15
mL? atkd T'[OA @5 1%L§ 31“115 Eéé@t‘id?l HixhPdQaPlieRY Llﬁ%rﬂ(?émﬁ’erd%ﬁl% FQ-10RRAZBefore
27] To a stirred solution of
bel{lgcqylpﬁ@taﬁ‘émw%ﬁbﬁ Zespltanb Fesidee wpt #zgoteAyith i¢lgene to give the
fl uoro-4-iodo-phenyl)-amne (1.0 g, 2.22 mmol) in THF
(10 m) was added a solutiop of 4M HC1 at room
tenperature. After 2 hours the THF was renoved in
vacuo and the residue diluted with water (20 m)
providing a precipitate. The solid precipitate was
collected by filtration, washed with water and dried
under vacuun1to yleld the t|tIe conpound (864 ng,

~N A A

to yield the title




[0328] Step 5:
(2- Fl uor o- 4-i odo- phenyl )-(5-nitro-1Hindazol - 4-y1) - am
W»me010/0030R6 H [ 0329] To a stirred sol ution of PCT/US2009/049453
6-fl uoro-2- (2-fluoro-4-iodo-phenyl am no) - 3-ni tro-
benzal dehyde (864 ng, 2.14 mmol) in DMVE (15 ml) was
sl oWy added hydrazine hydrate (10 nL) at room
titld &ﬁﬁﬁ%ﬁﬁd MrByeBod sHIE(ST EaGt 9 100). TEXSURRLDE IF)I 8O- § 95 mid [M+H]
hours. The organic sol vent was renpved i n vacuo and
=Hhe mixture diluted with water (50 mL). The resulting
solid was collected by filtration, washed with water
and dried under vacuun1to yleld the title conpound
[03{839 g, @B enzokd[Bsof Jok]
399. [0330] Step HO
6 4- (2- Fl uor o-4-i odo- ph nyhan1 0)-5-nitro-indazol e-1-

carboxylic acid tert-b [0331] To a
suspensi on of
(2-fl uoro-4-iodo- phenyl ) (g ni¥T oBiH i ndazol - 4-y1) - am

ne (839 ng, 2.11 nmol) awdytriethylan ne (0.323 ni,

2.32 mmol) in dichloronethane was added di-tert-butyl
[0383]- car bdivat selutiss of 4rfronp- %ﬂuwnwhynyéﬁmdanOS(ng#ﬁmmqlh@

[ ' |

o A ALY b b SRR o PRI LR § nifinedis
mL] 8.2 Gnmotplr)deanditDidRtH2pherg,, Thkoemblﬁ’/&nx\mb e/agstted fanid minutes
anc{ a S%F%]P%é%{llf\ég Blré—trbgrq oi\ncﬂ{sHt%latz%e cgE Z F%Ichaeckdrl(g%}: 0?78 1a1m01) n
anhwdsheTHRI(2(hmE ptvar alletdrapwisa lBle iNa HHEOB m-1 00 wmt},tlrtdalam -78°C for

20 (R TSk Bt PR R 300k 1O BLG P e
qudnél‘ieidd#@td&!lg&ls E%J/bjl‘&@tp&dui ng dtczsslm) fnr&Mit@ggeﬁghm oSl Ia&me The
oreHE ey Pt s BRI 78 g, werb AL  Reechist O SORr

ﬁlterecffarﬁﬁevﬂibd?ated M\ﬁ&fbﬂfﬂle“rewlﬁﬁ@remﬁ%kﬁ[ﬁj €fedto flash
5- Am no- 4- (2-fl uor o-4-i odo- phenyl am no) -i ndazol e

Chre%aé&m <§1 BRG eradignt 0%}999%&/&6@ ip®$34) & gg@é%ﬁlféq C@ﬁlpevnd as
a bl%%' sum gl {088, £ LCRIBmiBhodd )2, ERBEmiANAI-H] = 365/367

| Uor 0-4- i odo- phenyl am’'no) - 5-ni tro- |ndazole-
-carboxyllc acid tert butyl ester (700 ng, 14 nnDI)

wat er.

losher;a(r‘q@sg 1352 hh &AL R nYial ,
carbpiylicadidat roon1tenperature for 4 hours. Further

sodiumdithionite (97%& 4.21 mol ) was added and

stirring continued for 70 houfs. The reaction m xture

was basified by the ad i sat urat ed aqueous

sodi um hydr ogen car bon en extracted with

ethyl acetate (150 nlL). \Th® orgalN/c extract was washed

wWth water, dried (hb2504y filtered and concentrated
[03“5)5\/ ac uofotaosogmﬁ of hg\%éﬂr&p%l Qmwa%rﬁ%ﬁle%ﬂsl RW23Rlhifol) in

qg uant.). Met hod
anl{ypm;pﬂ FHE ( L) at -78°C was added a 1.0 M solutlon of LHMDS in hexanes (4.4

mL, 4.4 mmol) under a nitrogen atmosphere. The reaction mixture was stirred for 10 minutes
and a suspension of 7-fluoro-benzo[d]isothiazole-6-carboxylic acid (290 mg, 1.47 mmol) in
anhydrous THF (10 mL) was added dropwise. The resultant mixture was stirred at -78°C for
30 minutes, then allowed to reach room temperature and stirred for 18 hours before being
quenched by addition of a 1M aqueous and extracted with ethyl acetate. The organic layer

was separated and washed with water followed by brine, dried (Na,S0O,), filtered and
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[ 0334] 5- Ami no-4- (2-fl uoro-4-i odo- uhenyl am no) - 6- met hox
y-indazol e-1- carboxylic acid tert-butyl ester

WO 0885)B2ep 1: PCT/US2009/049453
2,6-Difl uoro-4-nmethoxy-3-nitro-benzal dehyde [0336] To
a solution of cold (-5C nitric acid (2.7 nL) was
added concentrated sulfuric acid (1.75 nL, 32 nmmol)

evaPbiaRWis fucks el m&u&ah@ résﬂupeasaﬁlwree@ehmeﬁﬁ eth&}Ro give the title
solution was added to a coo sol ut

conpogngips ¢ brews seﬂldrfé%@w%@nlzféme(ﬁw@d PS Psr g3 7% grinfM1

—3jgn sul furic acid (20 nL) over 15 m nutes keeping the
tenperature bel ow 5C. After stirring at 0OC for 2 hours
t he orange solution was poured on to ice, the white

[03@%16‘0! pi 2 9F1¥‘611'09J1m‘% fgﬁﬁa SHh lll filo -ge ({is § ieg’)r-]
to give %—FE%WM‘FZ—#H—%

carb@Ofc aciiH NMR (CDC13) 10.20 (1 H, t, J = 1.17 Hz),
6.69 (1 H dd, J = 11,68,01.93 H), 4.03 (3 H, s).

[0337] Step 2: H
2- Di met hoxynet hyl-1, 3- ¢ Ug@\& nmet hoxy- 4-ni tro-benze
ne 1INO2 F o, [0338]A m s~
2, 6-difl uoro-4-nmethoxy-3wnitro-benzal dehyde (6.3 g, 29
mol ) in nethanol (30 nL) with p-tol uenesulfonic acid
(03110 ng,Too. BBtiemof J-fluers-dheetheldulfmylrpfchylxming (6288ndh dirrgmol)

in a-ﬁngdrE&afﬁF @?Inﬁﬂ)é‘i g@e%‘&ﬁ? 2 GRAG § I r&fbnl 0P LYREYDirs ar%?a&e?% 0

I due partfition et ween saturated aqueous So
mLh§.6 mogd huclar boitrage aamdspbethyTheaesstian mixtirhevagsfurgdder 5 minutes

anc! S\{l a%ﬁ‘ingl)o(fté )5(1?‘? ?ro\ﬁ%nzoé 15?%g§§6—%0%¥q%xﬁ%cearmedﬁ E:Oi & %gnol) in

anl@'dmeﬁHF atseldL) Wavaldetbdropwige. Vithe td’&eltdnlt trli x@ure owap mrmdl ads78&C for

30 nu?l_esytgan 'ﬁva_eg io_l_rea%lfiro%m 6%1‘1;]@'5?3@ %n rr%lw?_'(lgggurs% ggﬁqieglg

queldcheﬂ)by aadlﬁ5n 6 B agyeoud BBBE@H. &L )3ind extracted with cthyl acetate The
nmet ho 1-3-fluoro-5- hoxy-6-nit he
org%éc ayer was s)e( arate(rI g/nd waslzeduwuh water flowexdy by%rinle c{rled %\Jazs

filtered and evaporated in vacuo. The resultant residue was subjected to flash

chromatography (Si-PPC, gradient 0% to 10%, MeOH in DCM) to give the title compound as
a brown solid (200 mg, 30%). LCMS (method B): Rt = 3.67 min, [M+H] =335

[0318] SYNTHESIS OF 5-AMINO-4-ANILINO INDAZOLE INTERMEDIATES

[0319] 5-Aming-4-(2-fluoroe-4-iodo-phenylamino)-indazole-1-carboxylic

oiN—’G
\ﬁ

[0320] Step 1: 2,6-Difluoro-3-nitro-benzaldehyde

acid tert-butyl ester

Oy, +O

>

F
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fl uoro-4-iodo- phenyl)-am ne [0340] To a cold (-78C)
sol ution of 2-fluoro-4-iodo-phenyl amne (2.97 g, 12.5
worpabpoiors THF (20 nl) was added LHVDS (24 nli, HBCOUS2009/049453
solution in hexanes 24 mmol) dropw se mai ntaining the
tenperature bel ow -65C. After stirring for 30 m nutes
a solution of
[oszndl rret hwmgfm% Iilltr}% adidf(ls UQ - B3 5YBE AN Yodtedtb PO WL
1% [) HF (20 nL) was added
Corﬁ%ﬁw%é urig aﬁ@ (ﬁéé it %i%nltl fﬁ*inR]t) Gw@wsﬂﬁ lreepige ths|iptepalagyerature
belI)\Q r8°é- Ay Eoﬂhél@t@ aé&h&*/‘ﬁf?nﬁ&é(@omlﬁ&d FRAR L GIRE rils Lr'ﬁlﬁtu%e was

stirred hours.” The reacti on was quenched by
addteﬁ éo agdition of 2@&@@@1@9@@%& U e R 7oninelle inggeeicentrated sulturic
. r i . Wit h: di h .
am% ?Sgan ? gl%g\)ﬁsyg%t%é th?lél?évﬂ\gdg ﬁé{&)e%h?ﬁﬁev{%\g elgocc %rf{%f é(}%gplete addition
the N BG4S stifred atef @ dord A dninmm:tém #llwed ta wamatwoom tengiexagire over

90 %r}lugﬁrsa%ﬁg Te%@tlo'qg?lxttu K \Pe g%ﬁ %E@Q%]ng't&] (:1%'0 C?nh rﬂ{e rgsruﬁ}n%(gohd
stlr;edlfbloh/\hcsmliim sl Qas@ollgc'ié)d)by filththd RV CECY8h wite8 &lc( drieHunder

VaclLle to ylﬁld]ff:l)%tl g?foéffj%‘?nﬂgskz (71(%/%_ 7% %IKGI{ &1’{@0%’ %Q%l\%ﬁ%)( 1%21 (1

H, (1= I-ﬂ 029)z), 83523(8 H 3dH,J -59.38,3. ({@95 GBHIzi) 7$) (1 HO®4 118158 p1.46 Hz).
Fl uorq: 2 - 4- met hoxy- 3-n
[032%] bLA-deh fl. ‘ zen
(2- d| met hoxymst hyl 3- fI qprg) 5- net hoxy 6-ni tro-phenyl) -
(2- fluoro-4-iodo-phenyl)Yanine (4.2 g, 8 7 nmol) in
diethyl ether (70 nL) an HC1 (50 nL) was stirred
at roomtenperature for ps. The m xture was
extracted with ethyl acetate; the organic extract
washed with water, dried (Na2504), filtered and
[03gHNCcent rafgetiondf Y%Cdalﬂudr&wlhtv&bén'ﬂﬁdéﬁyﬁé e.C ﬂlEqblHl@lo@g a
yel | ow solid (3. 2% . LCVS (Method B) RT = 4
tolysgesptpeie mlgmop@h—ydra?q)@ ﬁ?g]ngt %%625mm01) trimethylorthoformate (3.5 ml,
32. ﬁ%nﬁl%ﬂ%e‘ﬂhab@ld@o@v\gw shedt@r BRI Prdihd Move Jedelififiaz@lre
-am ne 010/ 003025PCT/ US2009/ 049453

was allowed to cool to room temperature and then concentrated in vacuo. The resultant

residue was dissolved in DCM (250 mL) and washed with a mixture of water (200 mL) and
saturated NaHCO; solution (50 mL). The organic layer was dried (Na,SO4) and concentrated
in vacuo to yield the title compound (10.83 g, 97%). '"H NMR (DMSO-ds, 300 MHz): 8.28 (1
H, ddd, ] =9.34, 8.48, 5.51 Hz), 7.39 (1 H, td, ] = 9.34, 1.81 Hz), 5.66 (1 H, s), 3.40 (6 H, ).
[0324] Step 3: (2-Dimethoxymethyl-3-fluoro-6-nitro-phenyl)-(2-fluoro-4-iodo-

phenyl)-amine

[0325] To a solution of 2-fluoro-4-iodo-aniline (2.24 g, 9.43 mmol) in anhydrous
THF (30 ml) under an atmosphere of nitrogen was added 1M LHMDS in hexanes (18 ml,
1M, 18.0 mmol) keeping the internal temperature below -65°C. After complete addition the
reaction mixture was stirred for 30 minutes at -70°C. A solution of 2-dimethoxymethyl-1,3-

difluoro-4-nitro-benzene (2.0 g, 8.58 mmol) in anhydrous THF (20 ml) was added to the
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[ 0344] A bi phasic m xture of

6-fl uoro-2-(2-fluoro-4-iodo-phenyl am no) - 4- net hoxy-
w@20m00e3929enzal dehyde (1.5 g, 3.46 mmol) in hyRPCHER2089/049453

hydrate (10 nL) and DVE (10 nlL) was stirred at room

tenperature for 4 hours, then heated at 50C for 3

hours. The reaction m xture was concentrated i n vacuo,
reat R RGBS BRLAGYI thpMRtRbeRML okt Arf@s édrﬁ@a& a§@Midrthe

precipitate collected by filtration to a
reagtica/pix@FrgBassHITE ¢ or Ih siniesiag - el thea @Howe Prwaé@éo oPHmM

tenlp@@t&@a}gl' s‘ﬁ?re& e 2§ h&lr? ﬁ@?&@ﬁ'&%eﬁ%@%ﬂﬁ@& lvﬁWsa%%ﬂeQ a&t%%@s
NHp safutien Mextqagg@g}tgp@pl agetate (200 ml). The organic layer was washed with

brlrﬂe Pgedl:(lli\ﬂcgd% %01'1 gt?atémﬁ &97% Qg%m%uﬂie\tohl%é’ a’in% tf’%l%azé:ﬁ] \J&llﬂ{j a

car oxy i'c acid tert ester

cycmlpsmnscp viplddlic title compound (2.18 g, 6%) LCMS (Method B): Rt =4.26 min,

[Mﬁpﬁ’ih r o- 4-i odo- phenyl ) - (6- net hoxy-5-nitro-1H i ndazol
- 4- -amne (900 ng, 2 1 mmol) in DCM (10 nL) was

[0326]eat ed Sniptd 6eiladreL (2 fludxol4-thido-phdyteatieo ) BhiGodgnzaRicbyde
nmol ) and triethylamne (0.321 nL, 4.6 mmol) and DMF
(2 m). The reaction mm”BrHe was stirred for 5 hours
at room tenperature befg --- g concentrated in vacuo
and the residue partitilongd ween et hyl acetate and
sat urat ed aqueous sodi u h dr ogeh carbonate. The
organi c | ayer was separadted, washed with water, dried

[03eNa2504)T, o ditl@E ki AN (3&%%&&@&@9 3 ﬂuMa%uﬁtro fﬁib%yl) (2-
resul tant residue was subjected to

flugrardata-ppnaplapitesi OpPE2g H@ml)elﬁtTP@ (tIQJHﬂJSW%aétiW solution of 4M

I
Hcg&t?gf?}kgevr\}&ﬂgga‘&%%g %gglx?ﬁtﬁ;} th@"%ﬁl:\(w%s 'ié?l‘?ov%& b Cﬁﬁg%gmgwggm?&

dilygd with wate620 (i) providupg apreeifgtag3 Thg 5(9@1 gr-&c)pltaw wdp cplieckgd by

ﬁlt%)i%rﬁi Zv(a%;é;glalt%swéér ah'g dﬂ%d %)612\9&2‘1&%5][_& yéQELth:!e S}g_fl’egilzlg%d(ﬂé)(ﬁ4 mg,

96%) LCMIBAVIBIER): Ry =4.06 min, [M-H] =403.

[03§§]]§m no S4 (52 5 uoro-4-10do-phe Gl:ﬂel noxy-

azol &= 1A
suspensi on of sodlun1dbthbon|te (524 ny, 3.48 muol)
and 4-(2-fluoro-4-
i odo- phenyl am no) - 6-net tro i ndazol e-1 - car boxy
lic acid tert-butyl est 0.87 nmol) in water

(10 nL) was treated vvlthNaJ 1 1 mxture of THF: di oxane
(10 nL). The honpgeneous™reaction mixture stirred at

[032¢om t enrrwsaﬁ«ﬂéa @olﬁtﬂ{n oF 8-MRHY-5.(2-fitkéto461864- p&aymo% Ghitro-
was basi fied the addition of saturated ague

benggldehyds (ﬁﬁdmfgéﬂ“ éIﬁlil(Bb]ﬁle\éE Ahumb e slewdd @é?%wdrw@élydrate (10

mL%ttIGOIﬁttQﬂﬂerﬁ&@ Lad fic re-le_lbﬁ‘onclﬁﬁpirélﬁgre@ rf&al@'}ﬁul%x”fﬁea&éa%ld"s%[v%nt
washed with water, dried (Na2SO4), filtered

wagksPoEet inatie ank theapiymra Gluggdyethy wigert (P mé.). cﬂm@wmg aelidgvas

colbé@tle!i B%Vﬁﬁ@’j‘,lblg g’lgeg % wazgf 1{% 874’%8 \%FE&X I\/Fﬁ%d 'fﬂE tfjflejcgmpound

(83£‘ln(g29$%hé£®454€1\ﬁ@h1@1§1h8myl3aﬁh mio) MHH] @90l e- 5- car boxyl
[035&] Step 6:4-(2-Fluoro-4-iodo-phenylamino)-5-nitro-indazole-1-

carboxvlic acid tert-butyl ester
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acid (2-hydroxy-ethoxy)-am de [ 0350] Met hod A, Step
1.

wal2@1go#oer o- 4- 1 odophenyl am no) - 1- (t ol uene- 4- seXCT/O82089/049453
1H i ndazol e-5-carboxylic acid
(2-vinyl oxy-ethoxy)-amde O .N-N'%%6[0351]To a
sol ution of
4- (2-fluoro-4-iodo-phenyd agi noF) 1- (tol uene-4-sul fonyl)
-1H i ndazol e-5-carboxylig gci (O 58 g, 1.05 mmmol) in
DMF (10 mL) was added E ( g, 1.1 mmol) foll owed
by HOBt (0.16 g, 11 mmol )Y g e reaction m xture
stirred at room tenperatyf@ for 10 mi nutes.
0- (2-vi nyl oxy- et hyl ) - hydroxyl am ne (0.12 g, 11 mmol)
and DIPEA (0.2 nL, 1 Inﬁﬁ) wer e added and the
reaction stirred for 16 hours bef ore bein

(03¢ B cent reusIes gt d-TpHet Fdephe Y (Srues Jtfdndige-4-y1)-amine
(839InSS 011 Y @ffndl NarRithdthy @6 RE 86.€23(A0, 1) mm@@%&ﬁ@hlﬂoﬁﬂét}ﬁﬂe was

aqueous saturated sodi um bi car bonat e sol uti on

add@éfib&e@ hukd diggpianats ($1208¢i%08 Washend DAGY éldm{uwﬂteérewltﬁmf)

sol@tdR¥tirrBE 8t:A4 e tér%e?&t&@fd?b)hourl-h ?ul@lfé?@f REDuBA gﬁ&'rﬁ‘onate é275 mg,
extracts were washed with brine (20 nL), "dried

126 mnadoreeRMAR @4 nign 1§ melte). warh edded gnd the mixtessitisg fowé@
mn‘%M#J 8‘% ge?ﬂh(ﬁ Iﬁlkﬁ?&&%lﬂ%t\xﬁ Xcee%% (t'lg (E) S%L% F{lfa\?%sgl@& with

acetate I n cyc oheéxan
satyrated eqwomiﬁaﬂ@ﬁé OGmpathen Lmatwﬂ 08 miLi)@nd th@® brigg; (18G8)L) before

dryt’f% &%S%i eﬂ@%oﬁ%eﬁ%&r F% ”é vach ﬂ@fes&lt%thﬂmdue vga% suibjected to flash

chrdmétﬁglﬁbhﬂSGPEC icod@nphaitylctuyi mbatellhlcydid&xmiebzto@lve the title
corlgpaqulgé) f?é% "?‘80%9 15&\493(1%81"3 B?tl{'oxéy g7 r%{}l] fk/? Bo[cgl'::i]a3J ?:r9% a

[0332]( 2- f | Sodpor 4-Adiahophe Mdoasd-iab-pheflahideniaddorul-f ony1) -
1H indazol e-5-carboxyljc acid
(2- vi ny[<BRH% It- 200 nmy, 0.31 mmol) in
[03:31;1t hanolA {updhkion WBSodagdlgichibidr ohh@rin rﬂ;ﬁblgi afdl4-d-flucko-4-
and the reaction mxture stirred at. roo
10d9 Bhywianipge-igp-indagjent -capraylicagiditeERUGH St E@%&% 1.4 mmol) in

wa@P(’B‘S%ﬁL Fyds %‘éatbc[]w‘i/tﬁﬁllq AiReird beriegiekdRnt4 mL?SelheCHb%logeneous
|ssolved in TFA (2 nL). The reaction m xture

reagfiogtraigtuzn stigsEafigpm derpsiitere dprerhonts. Soether spdiyg dﬁbl@mée (978 mg,
4. 2?%&%’1%5&%&?&1 o @Gﬁﬁ%"c%tﬁﬁled fa)r y@ﬁ&{gs irﬂ}%a{cﬁéy iRt was

resi due was dissolved in ethyl acetate (10 nmL), washed
basificd by dlep rsldition ghsatirate&eus ot SQAD] lwéﬁoew@nsfslaud them extragted
w1tﬂ%§fa{$ac g{{g%oglgf(fgoﬁl% 1E§aﬁ te'x&%]qn £ S04l (V@n%te \%a‘t:e? dﬁeﬁ I@NaZSO4)
fili¢redratd conseniweted invaisinetd givctthe titkd qoepO @G am)yellcaw scéxdl (758 mg,

nty cuq The resul t ant

q49 P/ESLWS@E%@%’@?&& el ?I?)mr g/{/éﬁse p%ase preperative

HPLC (gradi ent 10-95% acetonitrile/water + O, 1%form c

(5 nm) &aﬁbdmaﬁdmﬁhv&srt-hutan@smus satur at ed sod| um

bi car bonate solution (10 nL). The aqueous fraction was
extracted twice with ethyl acetate (2 x 10 nL) and the
conmbi ned organi cs washed with brine (20 nL), dried
wth MgSO4 and concentrated in vacuo to yield the
title conpound as a white solid (14 ng, 10%. LCMS
(Method A): RT = 8.31 min, [MH + = 457. 1H NWR
(DMSO-d6, 400 MHz): 13.19 (1H, s), 11.60 (1H, s), 9.93
(1H, s), 7.66 (1H, dd, J = 10.31, 1.93 Hz), 7.46 (1H,
d J =8.70 H), 7.42 (1H, d, J = 8.56 Hz), 7.23 (1H,
s), 7.01 (1H, d, J =8.77 Hg, 6.91 (1H, t, J = 8.64
Hz), 4.68 (1H, s), 3.85 (2H, t, J = 4.92 Hz),
3.60-3.52 (2H, m.



[0354] Method B, Step 1:
4- (2- Fl uor o- 4-i odophenyl am no) - 1H i ndazol e- 5- car boxyl i
W@ 201800325 2- vi nyl oxyet hoxy) - am de N- N [ 0355] FGT/ES2009/049453
sol ution of
4- (2-fluoro-4-iodophenyl am no) - 1H-i ndazol e- 5- car boxyl i
c acid (2.14 g, 5.39 mmol) and
0- (2-vi nyl oxy-et hyl ) - hydr oxylrFam ne (668 ng, 6.50 nmol)

in DMVF (50 mL) was added\DCl 14 g, 5.93 mol),
HOBt (0.80 g, 5.93 mm| o EA (1 ni, 5.93 mol).
The reaction m xture wa irred at roomtenperature

for 2 hours before being\c@ncentrated in vacuo. The
resul tant residue was Wssol ved in ethyl acetate (30
m.), washed with aqueaus®saturated sodi um hydrogen
carbonate solution (300\nL) and the aqueous fraction
extracted with et hyI acet ate (2 X 20 nt). The conbined
[038Flgani ¢ Stserl: g&rifluarod-ghingy3 Ritiobanzaldevdeg ni) | dri ed
(My504) and concentrat ed o yacuo. The resul t ant
resi due was subjected to |fI"8sh chromat ography (5i 02,
gradi ent 0-100% et hyl acé s-fn cycl ohexane) to yield
the title conmpound as a pa el low solid (1.85 g,
71% . LCVMB (Method B): RT =13.62 min, EM1-if = 481.
VO 2010/ 003025PCT/ US2009/ 04545 [0356] Met hod B, Step
[0326] To a solution of cold (-5°C) nitric acid (2.7 mL) was added concentrated

4-(2-Fl 0- odo no H i ndazol e-5-carb [
sl i (55 R i BirRE R GR0y R it W e B E il S The
soldtion2vds lal@¥dQo 4 cobDEPRNLION bﬁ%lﬂlﬁiuoild‘lﬂfh[édﬁ)&? baualds}gfdb exoki29

c acid (2- yi %I oxyet hoxy) - am de. (1.85 g, C)
mmqk) rPeSﬂl#a%Ple{ M OVGRL By W%W@P?f&tuﬁd%e@"v(% miAfter
stirfilg at° ORI D houkhEe sr8RLtsbRAMWE pHufdWATo Rki the @/ﬂlt@ﬁreélﬁi@ﬁé

tenperature for 1 hour, during which an of f-whit
whigh frened wag s lleetad Byfiltrmfien togver theAtlggoptpged %aswhlte solid (633 g,
10(5%?)” Gﬁ'NMRt(éﬁcw 1. @@?CH anf-f W‘? Hrz?%'dél{?Ht Gd ur gtd s i),

ot net hanol / wat er he product was

40&63He€dted by f| Itratl on and dr| ed in vacuo to yield

“WE ‘ o Rt o

NI\/R(DI\/SOdG) 13. 20 (1IHN%) 11 61(1H s), 9.93 (1

H s), 7.66 (1 H, dd, J° .F32 1.95 Hz), 7.46 (1 H

d, J =8.81 Hz), 7.42 (1 o.J = 8.49, 1.84 Hz),

7.24 (1 H s), 7.01 (1 H d, = 8.78 Hz), 6.91 (1 H,

t, J =8.65 Hz), 4.68 (1 H, s), 3.85 (2 H, dd, J =
[035%];" é7 4 Afll%lﬂ'gr)i of @651@[11(0?0 h'LmetthOX}J 3Thiffo gélz'il%l%hyde (6.3 g, 29 mmol)
in metqulo]:m oilo Wlthl oWbjshesalforerhaidi 110 Fep .58 mor@ )l gasdicated at reflux

for E}% %%Idﬂ%ereécn%ﬁ‘ ﬁgﬂﬁﬁélxﬂla‘g c@rﬁ:‘egtra{tgcf ZQ MQMB’&){& {hQ%%Yc)ue %gf'thgned

between saturated aqueous sodium hydrogen carbonate and ethyl acetate. The aqueous layer

extracted with ethyl acetate and the combined organic extracts dried (Na,SO,), filtered and
concentrated in vacuo to give the title compound as a pale yellow solid (6.52 g, 85%). 'H
NMR (CDCl3) 6.59 (1 H, dd, J=11.48,2.08 Hz), 5.52 (1 H, s),3.93 (3 H, 5), 3.45 (6 H, s).
[0339] Step 3: (2-Dimethoxymethyl-3-fluoro-5-methoxy-6-nitro-phenyl)-(2-

fluoro-4-iodo-phenyl)-amine
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H [ 0358] Step 1:

4- (2- Fl uor o- 4-i odophenyl am no) - 1- (4- et hoxybenzyl) - 1H
w@riampedoes 3, 4- bl pyri di ne-5- car boxylic acid PCT/US2009/049453

(2-yi nyl oxyet hoxy) - am de

[ 0359] 4- (2- Fl uor o- 4-i odophenyl am no) - 1- ( 4- net hoxybenzy

1)-1H pyrazolo [3,4- b]pyridine-5-carboxylic acid (360

ng, 0.71 nmol), O0-(2-yinyl oxyet hyl)-hydroxylam ne (79

ng, 0.77 nmmol ), HOBt (/10 znlg 77 mol ), EDCl (147

nmy, 0.77 nmol) and DI '0.77 nmol ) were

di ssolved in DVF (10 nL @\reactlon m xture was

stirred at roomterrperatt;tre;for 16 hours then

concentrated in vacuo. The resultant residue was
[03d0]ssol vew a doldt-T8/C) ateioa e 2-fOrom-jodopasiyetmiste (2197 g, 12.5

et A 3o Gt fodeEHSIP LA T AR Bt iy fRetst g fiton
drop&BE ﬁiaﬁht%(u%ng( thtQerieraturd BEloGoFD TN edteOktganRE for B0 ﬁrﬁﬁdt&ﬂﬁsolutlon

were washed with brine (20 nm), dried él\/g504)
of %@ﬁ@&%mtt@ﬂ hrdiflyeee mﬁlt@wéélmqf%wme $P gul! ‘Wagwl) in THF

(205K P& B G dt RoffWis, hh&l'%t@ﬁﬁttrﬁﬁﬁﬁ@mﬁeﬁ§bld§9§°C)9“513ﬁlhcﬁtmhen
0-100% et hyl ~ acetate in cycl ohexane) to yield the

allqwed|te Waghisaaem taapeptyre PROMISe ford 8 (hous. e regetipn wap gnggehed

by {hM?aH(hﬁgn gf)a ué:gﬁs ’cfmﬂlogi%mr@h[brld[a Mfd'gxfracte@%ce \L%gﬁ%glt e@lﬂerZThe

-(2-F uoro4|o ophenyl am no) - razo (}
combteed&rgan@mm@@tww V@é]ilﬁtﬂl Vith Wigtely @que&(ThxﬁQA) filtpried en concentrated
61] 4 t
o RS B OB AT AGls el Lliesn
givé zw\utlnybmp(wﬂhwyéllommdé (434677, 'TONBIR (ERC)) WAG(1 H, dd, T =

1o IR AR B A e B b 22 B lébﬁ*““nsmx'ttd“f “Uhd7

549()]nHem B,ﬁt%efﬁHtsj ya‘ttﬁd{amd t he reS| due was dissolved in
10

o

fracti omeexl tcretg@ed tvvl ce vvlth ethyI acetate (2 x 10

nm.) . The conbi ned organic extracts were washed with

brine (20 L), dried (%5@4 and concentrated in

vacuo. The resul tant ro : s—subj ected to flash

chr omat ogr aphy (' Si - SPE, 0- 10% net hanol in

DCM to yield the title Tonpound as a yellow solid (75

mg, 30% . LCMS (Method Aj: RT = 6.67 min, [MH + =

8. 1HANMR ) )

[03?%' o A 3@%@? (ﬂﬁlethé%éméq-)?) fiu%réé n(e]ﬂdvx6% mtrclﬁhe@t) {
fluerod-igdo-phiengle-apine, (4.2, %&7 sg) (nldwthmethefrﬂg mi?, a2<14M1HC1 (50 mL)

wa{% rr’eﬁ %‘7 %R&%Qg%é%tgrﬁﬁorzglh&?so g é% Mﬁa&%wcte}d w1't]n e‘fhyz} agéate,

the4>rgazic kot vagheil Mdtbpta@nydr'adt(hi@ﬁoz)t—lﬁmredam cof@nttated in vacuo to
glv%) k}%X{tlﬁghrgﬁou%d %9£ é)oﬁd ed g 82%). LCMS (Method B) Ry = 4.00 no

FOXypr OpOXY

molecular ion.

[0343] Step 5: (2-Fluoro-4-iodo-phenyl)-(6-methoxy-5-nitro-1H-indazol-4-

\@
/)

N-
H
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[0363] Step 1:

4- (2- Fl uor o- 4-i odophenyl am no) - 1- (4- et hoxybenzyl) - 1H
w@riampedoes 3, 4- bl pyri di ne-5- car boxylic acid PCT/US2009/049453

((S)-2-hydroxypropoxy) - am de [0364] To a sol ution of

4- (2-fl uoro-4-iodophenyl am no) - 1- (4- net hoxybenzyl) - 1H

pyrazol o[ 3, 4-b] pyri di ne-5-carboxylic acid (728 ng, 1.4
[osml ) b(ﬁ he(s?e%&xfwe ofls-fud¥ol >-rRs-FIdh- pﬁa&&n{mo) 41mzthoxy-

was added a sol ution of (?%ﬁﬁ
3-nifr b?@é%l%wéep@rﬁ @3616 nﬁp@l? wéwri@?ml aydrpig 01 g L) andDPN | § mL)
wa@fﬂﬁiregplaf) %&n&éﬁ&rﬁ&e & éﬁhdﬁ@){h)en h&ted%o%sfoﬁ-)lourér I'}?ne reaction

reaction m xture was stlrre roon1tenperature or 3
mixieg megs epnsantaitddun ed-uei thi remtl@trea(@imlﬂwatarrﬂmdtthverew@@csglsd
: e T
prebBHEE A Bhatls B Ve oATES RS Thlsofit s Rehyhd from
IM$ yadgivptho bitle cémpaund age pdlewentid @56 g, M%)adu(&MS 1{Method B) Ry =

I +resi que,wa ubj ected to flash
36%§§% L@%ﬂragéaﬁ%gﬂ-s%gf gradient 0- 100% et hyl acetate
[0345] cycl Gtepxada?-Hwry#addd-ghesyliminb p6-ownpevichidsindaieam

l'id 00 609 Method B): RT = 3.23 mn,
oo (L08R S b, (et o B i

4- (2-Fl uor o- 4- |odophenyli neé) - 1H pyrazol 013, 4-bl pyrid
i ne-5- carboxylic ackp - droxypr opoxy) - am de

[ 0366] 4- (2- Fl uor o-4-i od eny i no) - 1- (4- met hoxybenzy
1)-1H pyrazol o[ 3,4- b]p di ne-5-carboxylic acid

((S) - 2- hydr oxypr opoxy) s ayvi-de (500 ng, 0.85 mmol) was
di ssolved in TFA (5 nL? nd the resulting m xture
heated at 65 C for 3 hﬁﬁFs bef ore bei ng concentrated
in vacuo. The resultant ‘resi due was dissolved in

[03@5]Ch| or %B@h@%n 6?@ ﬂﬁl&ro qudorﬁfeﬂﬁ —E@—m@t%mgj‘g nan)eﬁ-I indazol-4-

stirred vi orousl agueous ‘sat ur at sodi um

yDHomengr( B hag, e2 lsmmd)u ip @cg\m Omll}) Wagrtregte giih li-teTHaty gligaghwsate

t I .
SR BB S 159 50 25RO D8 kS i seon
mixtyrd mp btoiiddorf ¥ h(turi ¢te®pm: wmpemurabﬁolre ibping awentra'fdfden vacuo and
the (GSICH,IS Ipartlilorleg%g erﬁ% laaﬁco vva séartl?r%e% g(iq%/rm? g [ anl%l droP%rP
carbimateo Tiha ergagie iy w:BfB%,ratEd agliediwithAberx dridd (Naﬁ(l;)) ﬁltered and

conegiatedigsiisipnERHERTRTor v sfigeci S Teyhgat o gy (gipre
gralNviR (VO ckbyl adEbke Mzg)clchdxand) 1O ke 1) titlekOmBdurlddkla y8llow solid

(53 gty i GO 7seh ¢ 792 (o 0By 2 gy Bbtapz a1
9), 1. 134,7 38)(1 H3m§387 B.@H, a1H- 0k Hz$ 6633 H69 JE2H0 1)), 4.02 OB, ),

, J= 6.34 FE) [ 0367] EXAMPLE 8
1.7 (%H @4uoro 4- i odor t henvi am no) - 1FanrazoI013 4-

[03@5]' wri di 75'59@5919)@( Lfﬁlo?&il 6bdo-phenylamino)-6-methoxy-
hydr oxv-

indazole-1 carboxvhc a01d tert-butyl ester

[0348] A suspension of sodium dithionite (524 mg, 3.48 mmol) and 4-(2-fluoro-4-

1odo-phenylamino)-6-methoxy-5-nitro-indazole-1-carboxylic acid tert-butyl ester (434 mg,
0.87 mmol) in water (10 mL) was treated with a 1:1 mixture of THF:dioxane (10 mL). The
homogeneous reaction mixture stirred at room temperature for 18 hours. The reaction
mixture was basified by the addition of saturated aqueous sodium hydrogen carbonate and

then extracted twice with ethyl acetate. The combined organic extracts were washed with

83



HOO N. [0368] Step 1:

4- (2- Fl uor o- 4-i odophenyl am no) - 1- (4- et hoxybenzyl) - 1H
w@riampedoes 3, 4- bl pyri di ne-5- car boxylic acid PCT/US2009/049453

(2- hydroxy-1, 1-di met hyl et hoxy) - am de [0369] To a

sol ution of

4- (2-fl uoro-4-iodophenyl am no) - 1- (4- et hoxybenzyl) - 1H

watey rdﬁé@{m{zﬁaﬁ fmepaaramd COReRrART R OXNIE g %a@ e ti&lz 33mmimd ;&s

nmol ), and
et (0o 71 1. BEMS @t Somtn N 495 -y Cas7
2-am nooxy-2- nethyl - propan-1-ol hydrochloride (280
ng, 2.0 nnDI), and DIPEA (603 pL, 3 6 nmol) in DVF (5
[03&?_]) . d Pl - 0-driodo-phenyvaming)-1 Heandazole-5-carboxylic

ad&ﬁgﬂgp@&ggﬁm§@r @ gays then‘dlluted with water (30 ni)

er extracted w th dichl oronet hane
(3 x 20 nL). The con@apgdkbrganlc fractions were
filtered through a hydr Bho-i01ff|t and concentrat ed
i n vacuo. The resultant restgue subjected to flash
chromat ogr aphy (Si-SPE, grs ~., 100% et hyl acetate
in cycl ohexane) to yield th: Yitle conmpound as a
yel l ow solid (420 ny, 49% . HLCVS (thhod B): RT = 3.47

6.

[035?)1

1H+1mhzﬁe 5- daﬂrobﬂ)wdcldﬂazmwﬂoxv ethoxv) amide
(2- hydroxy-1, 1-di met hyl et hgxy) am de
[0371]4-(2-FIuoro-4¥b@depeé-ypanipo)-l-(4-nethoxybenzy
1) - 1H pyrazol o[ 3, 4- b]pyridiggﬂ -gar boxylic acid
(2-hydroxy-1,1-dinethyletrnﬂga a e (420 ng, 0.69
mol ) was dissolved in TEA (b pL)~and the reaction
m xture heated at 65 CTY §Nﬁburs The reaction
m xture was concentrated 1@ &vacuo and the resultant
resi due was dissolved in dichloronethane (10 ni
10358 hano!lTo@2 PN Bet-tr BuBettrglapisndamipiof- <%9&1?é%d§ulf0nyl> 1H-
1nd§z'é>11615 airs@kyﬁ@ déipo. S ardanabs irSoMyt éum 1§ ¥aXadd@d BBLI EOTf@g,

gueous ayer was extracted with dichl oromet hane

L. 111@11‘?11?_50118W PhEOBbfhied- lorgah ped B fegiiansmixiure g at room
terrglg@faafﬂai%r 20 W EHRQPHIbI 'vﬁlyicrx&tetﬂybfapdf&pﬁﬁl J@1ed 1 Dt HAd

he resultant residue " was rever se- phase
DIFPL ©-F ghabi wmol) Yoro8hisdrendy ¢1®I3¢twat8t§1ffedl-f00 14 bovrphatpre being

COIl%gﬂthedP” 7 %H‘ "ﬂl%)f?sglﬁgﬂt ?émdlag %S d1§somwg :ir?ée][hyé%ﬁ(lg Jé ]%%ﬂ%?washed

iel'd the tithe conpound as a
w1t11 1ﬁ@quem®l\.@u(dmt shdmnwk)lczarlRSﬁate s@luiidn HOmL)[bivfekd the aqub8@s fraCHon

wa%%/ﬂfé Q%/%?lce with é‘[B}QI fgbt%tzi }(_élg 51: ? ,%ﬂg)]?g% c?)?{n}t_)ﬂn%%' :ogggnié %)gt'.raéé)\vere

wadz) with b6se (20 h‘l;lL)ddrie]i (Mg8O3BnHizpyceitrad&l i Yituot ThelresultBnt3&idue
was{_lz %%jfﬁﬂ%%;e%ﬂ?éﬁ E&lrﬁs‘)afogélpgys (é—:HjC, gl)adier:ll’['o:—l'lz)o&ﬁe%yl %ze'tate in
cyclohexank) ﬂd@/ﬁeﬂ)d the iticlel ohyRyd aa ety brbivin s olii289 Rrgdeear LOMS |
indFhS RS R i, (M Progsy; Propoxy) -am de

[0352] Method A, Step 2: 4-(2-Fluoro-4-iodo-phenylamino)-1H-indazole-5-

carboxvlic acid (2-hydroxy-ethoxy)-amide

[0353] To a solution of 4-(2-fluoro-4-iodophenylamino)-1-(toluene-4-sulfonyl)-1H-
indazole-5-carboxylic acid (2-vinyloxy-ethoxy)-amide (200 mg, 0.31 mmol) in methanol (3
mL) was added hydrochloric acid (1 mL, 1 N) and the reaction mixture stirred at room

temperature for 1 hour. The reaction mixture was concentrated iz vacuo and the resultant
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[0373] Step 1:

4- (2- Fl uor o- 4-i odophenyl am no) - 1H i ndazol e- 5- car boxyl i
W@ 2000802 R) - PCT/US2009/049453

2, 2-di et hyl-11, 31di oxol an- 4-yl met hoxy) am de

[0374] To a solution of

4- (2-fluoro-4-iodophenyl am no) - 1H i ndazol e- 5- car boxyl i
resﬁu@&'ss‘j)leea 20THR 2 1QiL§J’ FhEM@k diorAAfkture was heated at 65°C for 3 hours then at

0-((R) -2, 2-di met hy141, 3] di oxol an- 4-yl et hyl ) -

50%%Yyidr bixlduarbenae p&Bg cﬁglcer@raﬁﬁ inkey. The réWRant desmiuy waadissolved in
e Bt oI AR Ry e b B Bt e
andsthé aqueduseﬁacflmomtmeted)ehai \MitlEetfljdrac&atE (heue ﬁﬂ_b ef hercembmledh g

ore R BEMRE MR g2 PR b Nrgd R bt Gt ifrated in vacuco

Théghe@btres dlcuvatsaic@ario Uecic 9BAs PRt @t GOHPILE (g'l?ac(lélﬁ) 10d9)s%
and the aqueous fraction extracted twice with eth

accindfigtetqrz” &1 %26oRig acidrRBeROGHERX RS BN PG & T ik 2% >§20 mm).
Th¥REBNEROE[: Whd BssBREDG Jﬂ%@ alBkake ?S%L)efﬁild WMERQAitHAREeous

concentrated i n vacuo. resul tant residue was
satuyptiofl esiwe bicerbpnagesivlution ékﬁambg Thp hgue(s;i fragpen wepr extipeted twice

e

w1t1: 1\/&84}5 and egnegivtaidld+r vacBR 1o yiflo 3r5itetcempund as a white solid (14 mg,
oA (2= =4 1

s G PR 6B AT 841 B e

13.8D( 16, 5)phl.60 (1H, s) 9.93 (1H, ), 7.66 (1H, dd, J = 10.31, 1.93 Hz), 7.46 (1H, d, J =

s T hYRR O 4-1s0daRhenyd A Do) bt nERZ QL5 SannaiYL -

8.64 (R), 42382Hd,|s|ye3t819y(.’214{lt $]=du 92)@&);:\316043 ¥o ot tm:)xy%j am de (135

m’ﬁ&dr gc

ac1d6ﬁﬁh{r1@ﬁ/em0)§{rwrﬁd&\las stirred at roomtenper ature for 1
hour before being concentrﬂt ed in vacuo. The resultant

resi due was subj e%{e@l\ro\leas chrormt ography (Si - SPE,
gradi ent 0-10% et hano utofyield the title

ole— boxylic

conmpound as an off white s a4 ~-- 75% . LCVB
(Method A): RT = 7.67 min, 87 1H NMR
(DMSO- d6, 400 MHz) 13.20 (1 67 (1H, s), 9.94
(1H, s), 7.66 (1H, dd, J =1 80 192 Hz), 7.47 (1H,
d, J = 8.79 Hz), 7.45-7.41 ( 7.22 (1H, s), 7.01

[0364H, d, TJ) as08iti68 of ) 2-f16or83- 1()c1dﬂhe1{y,lamlne‘-) B1-6rladdly-5-carboxylic
.3.92-3 (15 7635%5%;, m, 3.41-3.31 (2H,
301%2 FB30 1T bSO L reiss 8y 59 iy ate 1A EARO R Mol in
DMF (56 181 QR addch IFarot ol e ny/d Biindn) HO B (ormBagz @be nﬁnol) and DIPEA
carboxylic acid g2 hydr oxy- et hoxy) - am de
(1 mL, 5.93 mmol). The reaction mixture was stirred at room temperature for 2 hours before
being concentrated in vacuo. The resultant residue was dissolved in ethyl acetate (30 mL),
washed with aqueous saturated sodium hydrogen carbonate solution (300 mL) and the
aqueous fraction extracted with ethyl acetate (2 x 20 mL). The combined organic extracts
were washed with brine (30 mL), dried (MgSO,) and concentrated in vacuo. The resultant
residue was subjected to flash chromatography (SiO,, gradient 0-100% ethyl acetate in
cyclohexane) to yield the title compound as a pale yellow solid (1.85 g, 71%). LCMS

(Method B): Ry =3.52 min, [M-H] =481.
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[0378] Step 1:
4- (4- Brono- 2-f| uor ophenyl am no) - 1H i ndazol e- 5- car boxyl

WO 201800328 2- vi nyl oxy- et hoxy) - am de [ 0379] ToPEI/US2009/049453
sol ution of
4- (4- brono- 2-fl uor ophenyl am no) - 1H i ndazol e- 5- car boxyl
ic acid (115 ng, 0.33 mmol) and

[0386]( 2- Vi Mét%@/B Sdiyd: = by ¥ LiedBp Ay (aenkn V0L H-B1d42 18384 rboxylic
in DVF (3 nL) was added EDCl (69 ng, 0.36 mmol), HOBt

acid (ehydioxyvethoxy)ede and DI PEA (61 [IL, 0.36 nmmol). The

To 5%@18&619& 4”@2%1&6?@4%% Rl & t)?}H-lh@é%HPetseWxﬁﬁéﬁc@d for 4

hours before bel ng concent ra In vacuo

vinylexyathozpit-amids ( d¥ies vy ranels o1 petharioh(48tnhhy)| was @ddedthy diogig oric
R L b o T A T L
duringj vdechpgnt dff- @hhq/f’,ohé(pgtczﬂlt@teq The rga@mm_l)llxtu'l’h wacomb¢mtd .zn vacuo
andotkg% fﬂl? t@fﬁ%gtgg ?}vitgﬁ? %M%%Dﬁgts a thmEIIJL E)e rTglé BTO{&E%[{W&Q rcd)l‘leegted
by fiksticusdwhisd wbajcmtoemeld theftitlasbmpdund eadrodff ephy/soliSi(t. SPE,

AT T T E Ty S

s), (Mt adl sB)9:93RT Hx5)3748 (NHNJd, [ MHD.323895182), 7 4688A] Sties. & Hz)

AT AR Ly o7BISTY S D) A il o Y.

8.65®lz)uUicen1 of s), 3.85 (2 H, dd, J =5.41, 4.48 Hz), 3.56 (2 H, t, ] = 4.85 Hz).

4- (4- brono- 2-fl uorophenyl am no) - 1H-i ndazol e- 5- car boxyl
ic acid (2-vinyl oxy-ethoxy)-amde (96 ng, 0.22 mol)
[ossﬂ et haneA MeP.E¥: 4-185u 0L d Byt 06 B 04) L 181-F¢ragolo B 411,
1 mml) The reactlon was stirred al room
blpyigingSganbexvig hiexxetheyyp-apidgrei ng concent r at ed

i n vacuo. The resul tant resi due was dissolved in

nmet hanol (2 nL) and W rew 8|g|s of wat er added causing

the product to precipitate oduct was col |l ected

by filtration and dried i mnyVACU oyleldthetltle

conpound as an off white soli#&l (50 'ny, 55% . LCMB

(Method A): RT = 7.99 mn, I\?hrH]+ 409/ 411. 1H NWR
40 . . 1 6 1H,

Dvreizo@3ztb80v?ﬂfhﬂézs)carﬂoxﬂﬁc ﬁcld-tz ‘dﬁi‘doxwéthnx‘& aﬁﬁg 2. 21 1.05
Hz), 723(1H s), 708(1I—J,t J =8.81 Hz), 7.01
(1H, d, J = 8.81 Hz)\/QlVG%“( M s), 3.86 (2H, t, J =
4.95 Hz), 356(3H s). [03 LE 11:
4- (4- Brono- 2-f | uor o- phenyl aig qo)l- 1H i ndazol e- 5-
carboxylic acid ((S)- 27‘@19 (Y- propbxy) -am de HOc) . 0
N-N [0383] To a sol ution

o 4 O A O RS A o AL DRZO] S e R

b]pyridine-5-carboxylic acid (360 mg, 0.71 mmol), O-(2-vinyloxyethyl)-hydroxylamine (79

mg, 0.77 mmol), HOBt (103 mg, 0.77 mmol), EDCI (147 mg, 0.77 mmol) and DIPEA (130

uL, 0.77 mmol) were dissolved in DMF (10 mL). The reaction mixture was stirred at room
temperature for 16 hours then concentrated in vacuo. The resultant residue was dissolved in
cthyl acetate (10 mL), washed with aqueous saturated sodium bicarbonate solution (10 mL)
and the aqueous fraction extracted twice with ethyl acetate (2 X 10 mL). The combined
organic fractions were washed with brine (20 mL), dried (MgSQ,) and concentrated in vacuo.

The resultant residue was subjected to flash chromatography (Si-SPE, gradient 0-100% ethyl
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acid (115 ng, 0.33 mml) and

(S)-1-am nooxy- propan-2-ol hydrochloride (63 ng, 0.49
worpabyoioes DVF (3 L) was added EDCI (69 ng, O.BGI/ODR09/049453

HOBt (49 ng, 0.36 mml) and DI PEA (150 [IL, 0.85

mol ). The reaction m xture was stirred at room

tenperature for 16 hours before being concentrated in

accHRCH RycldNGakes TN it1a e HRTLAPEUNIRS a FLITHOLNA I3 46 ELRNYY). LCMS
acetate (10 washed with aqueous saturated sodi um

m),
(Mﬁh%ﬁbgﬁét"eogsfé%nuﬂ\%w C1¥4mL) and the aqueous fraction
(0366t ' act ege f3M1G8 Pl k414 88 BherdRiliRh 8 H By rzokd?3 Mppyrill 3E 5-

conbi ned organi ¢ fractions were washed with brine (20
carbgxylic agid ehydxrsclyxintidconcent rat ed in vacuo. The

sul t ant ~resi j-ect e
103688 e At TR Ao BB BERRG CH M EKELS . RARTSolols 4-
blpfading-6-cabpelicRhidridvinyxyghedyrample CB6 18g, 1 Frmomol) #8Hdigsolved
) T e i : s~ di | in |
in Tk [ 8 SRR RG] w30 S 38l PacEbMblars v
conpergmrddamatcao sl tht resilu¢ $@s diksolved lveetby] weoats (formal), washedasth

t ted tw W.th et . t at 10 and th
oSt organ v aPs YRR vl ad B fai Sy opterd relfa
twicks witlel cto MBEME (2RO a0 CRRtdoabEdd bfgaMaeuﬁactsOxéeyé @hdhed Wéth brine
0ok S NES CRierd g B e i e B oo T e i Ngggted o
flash V@ raph O 0Si MAE) orhdiet - ((Rbimethhnol 1 DERI)(td Heldsthe tith 90

(1H, s), 7.58 (1H_dd, J= 10.47, 2.24 Hz), 7. 46 ﬁlH .
corgpound as gyeplgwisold (75 m 30%i LCAES) (Methad §): g’ = 607 gin, fMpH]" =
; s, $00MHzPB. J , 801089 (1H/ )08
AR BN IR (0 S AR5 1
7.8a (g4 dd, J789.01.H.80f2). Bo43.08 ( ane)zﬁ?bﬁ)%l (1H,0m). p3f (15 5). 3.3
(lkﬁ_s)g’gle@H, t[ 03845 BXANRLE Jd23H, m).

- uoro-4-|odo-phenylan1no;-benzo

(@)

2 -kenzo[ d] i sot hi azol e- 5-
carboxylic acid (240 ny, O>,8 ) in THF (6 nL) was
added DI PEA (396 [IL, 2.3
0- ( 2- vi nyl oxy- et hyl ) - hydr ORyTam 119 g, 1.15
mol ), HOBt (156 ng, 1.15 ) and EDCl (221 ng, 1.15
mmol ) before the reaction mxture was stirred at room

[0363nper atStpel : #1aP-FhBrdrdiisdophehifantieadt (@ancthioxybenzel ) WHS
concentrated in vacup and fhe r}§thggt reﬁhgue was

- te The
organi c extract was ywashedi wi,t h agueous satur at ed
sodi um bi car bonat e soﬁﬁ?ﬁon thenfwater, dried (Na2504)
and concentrated in vacuo.# \Eéjzltant resi due was
subjected to flash cEronat p Si - SPE, gradi ent
0-10% et hanol in y d the title conpound
(258 ng, 89% . LCMS ( od B): RT = 3.83 mn, [MH+

= 500. [0387] Step_2: . .
103441 2- FI JSrép° -“i%8%4'&@WP'éﬁPﬁ‘“Rﬁ’}@l¥éaﬁ%‘P)d]|'i4518?th?’§’?6qzé(1)5‘-H'
pyr& RO 4 b ridirRCH-hrkciky Y & @K2 8 @ich 0% Yom AMHASt (P AA388]1 Tomhol)

suspensi on of

andEROL P4 BEoL- 2 M bin SR §15amt- hesgs-dedzoTodtios 6f M dzol e- 5-
s USRS R8P S AR B AR o

acid (1.0 n., 1IMsolution, 1 0 mol) and the reaction
m xture stirred at roomtenperature for 1 hour. The
reaction m xture was concentrated in vacuo and the
residue partitioned between ethyl acetate and
saturat ed aqueous NaHCO3. The organic | ayer was
separated and washed with water then brine, dried
(Na2504), filtered and concentrated in vacuo. The

N a o s - M O



WO 2010/ 003025PCT/ US2009/ 049453 [ 0389] Exanpl e 13

: 4- (2- Fl uor o- 4- net hyl sul f anyl - phenyl am no) - 1H i ndazol e
WO 26100630RDXYyl i ¢ aci d (2- hydroxy- et hoxy) - am de PEIDOSIOMI49453

[0390] Step 1:

4- (2- Fl uor o- 4- et hyl sul f anyl - phenyl am no) - 1H-i ndazol e-

5-carboxylic acid (2-vinyloxy-ethoxy)-am de [0391] To
DMF @GhiUt ITBB rétion mixture was stirred at room temperature for 3 hours then diluted

4- (2-fluoro-4-nmethyl sul fanyl) - 1H-i ndazol e- 5- car boxylic
w1th@iagzr( ]h}gand@hezaggeqyﬁllﬂyyr &#Hacted with dichloromethane (3 x 20 mL). The

corQo&%fM:!gd?lYJ SRY&L l%l'e)f‘lﬂ%béq &ﬁé&me)aﬁop(r}gﬁc ity an@c&%eﬂ)ﬂl@d)m

m.) was add

vac(m7Thq;res@tagt2resmim| Was gl eqmqngﬂaa(}g@rc[m{ogr@hggsln{f,ﬂﬂ eradiphe0-

i
B R L e R <§Wy‘Pg’
60%K GV 8 (MdatiohBs Rad= W3 mis Ht/ImHét%ﬁPQaq ueous sodi um

carb@dyliclacad § S 2Hbiydrokwpdortosy Fdmmidh chr ormt ography (Si - PPC,

[03?{;]? fjleeggn(g oFﬂﬁodZ 51 dodop F%rﬁrlaglgﬁ%)— ~(A ché.gz%/gfg&/g}ﬂ .-%0?0?3,4—

p@ﬁ@hehﬁdavﬁ))xylﬁ'ﬁcﬂ ((S)QChyld‘rdiypl{oMbéy@ Amide4 0B m§, milﬁt)k} ad:

s m kS (B0 B B o Hyamty R S S st Ppba8Gabeine

cone@ttatddomv@tio. The resultant residue was dlssolved in dichloromethane (10 mL) and
4-(2-fl uoro-4-nethyl sul fanyl - phenyl am no). 1H-| ndazol e-

me%lanq% é} wg}qep étlréeéll Vng(rle{y \W}t,l} wﬁotgtsﬁaw sg 1a 10(4 nﬁ@ solution

20Qnibl8r MR, THR aq%dmm ér WaR emfacté@aﬁltﬂ di&AbBRhetthid)2 x 10 mL) and
hydrochl oric _acid 0. 225 22 mol ) and the

the cpmbinPd prEARiK fr@ﬁt@n%i( iitqrpdsiroaeh p Bbdf?@l@hﬁéflh‘ﬁlaﬁ goneggytraged in
vadIOUFR reshMnt h&Riak R4s Hﬁr?ﬁe!d G ré%%e tpH&‘s@ }@‘?L@C(%ﬁtdfeﬁi Adogon
vacuo and the residue dissolved in nethanol and to
methhidd/ vagir ot 16 fcmlsr adbl Bhiermmw gclaus Phigo, & npm@m %ﬁOtva(?emm@tO
s L Aol AL SO0 S LR G kg2t
[M{ME2502) 'H NMR @MSIOai@ moom@msrsat(ﬂd §),N O U, s), TS (1H, s),

78 PEE Y SR hEP Bt TR W Bl 2T ke R g it 1t o
3.8€-8i81 PRC, my B adizemt (2R, hp 118Y6MEL hargi4 ). DCM) to give a

solid. The solid was triturated in diethyl ether to
give a pale tan solid (23 ng, 55%. LCVMS (Method A) RT

[0337]72) [ Mﬂﬁ&Mﬁ'Es Y z%&l\lﬁﬁ@o 1EQ 01 Milfo)- 4-(1

4. 02-3.98 (2H m, 3. 5(@ , "dd. 3 = 5 28, 4 05 Hr),
(0]

2.48 (3 H, s). HO oN 4 F
AN
N |
N-p |
N-N
[0368] Step 1: 4-(2-Fluoro-4-iodophenylamino)-1-(4-methoxybenzyl)-1H-

pyrazolo[3.4-b]pyridine-5-carboxvlic acid (2-hydroxy-1.1-dimethylethoxy)-amide
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[ 0394] EXAMPLE 14:
4- ( 2- Fl uor o- 4-i odo- phenyl am no) - 1Hi ndazol e-5
WO eEpioesoys i ¢ acid et hoxy-amide H 0-N 0 [ 0395pdDUS2009/049453
sol ution of
4- (2-fluoro-4-iodophenyl am no) - 1H-i ndazol e- 5- car boxyl i
c acid (100 ng, 0.252 nmmol) in DMF (3 nL) was added
0- et hyl hydr oxyl am ne rrochl oride (37 ng, 0.378
mol ), HOBt (37 ny, '®~27% |) and EDCI (53 ng, 0.277

mol ). The reaction m xtur irred at room
tenperature for 1 hour thm | 91p 1, 0.529 mmol)
was added and the reactj t?rred 'at room tenperature
for 18 hours. Addition anftities, as at the start

of the reaction, of O-ethyl hydr oxyI am ne
[03R91dr ochIT(mra sobitiokQOBt - 2- HHEh- 4an<mprbrl?Emnme)r le(dad ctbaxybenayhd H-

b SRS A IR S PSR P4 s o

and/@S@E(dﬂMntghl 3 atnul pin @MB QILﬁeﬁ)IJ)Sw&Qﬂdm doydion géP-aminooxy-2-

oo PPaer i 0% RHRECRD £ PabahSh PO £ 4o
Nﬁiﬁ%my)n@he{ fdct Pl mid i was V&I M RehpaturéFor 3 dgysetﬁeﬂ'ﬂlﬁ‘lted
g + = 441. 1H NVR (DVBO-d6, 400 :

: 13.
wit yater 03 051116)1anp,| thesayquecgls elj_exp[actg() witly dlekgl()g_orr}qthag@ (3(>§]20 mL). The
corﬂ@né’d%rga]n@éacﬁgﬁs weZe ﬁﬁérgd {ﬂrm%h a‘ilyd’roﬁho%ﬁ fHZ—And c%née%trgt@d M-

vac:rzo gr lm@espﬁgnt reﬁldgg_ w@g_sqlq] ected tQyflas gh@@a‘pqg)aphg(%@@ﬁ g-qadl t 03

oot el bl B3 LR EHE

49%):dr®dSYMmh0®BD dlq(#bﬂmhy{MdJHﬂ)y?@(}f»4 yl oxy) am de (3H

[03Z_b]N2[ ?f%@ Té) - 2%?'0&”—'490 0 flen 1

carboxazhc acid OBy dnaxy-101 ﬂﬁﬁbtlwﬂmlhmv‘»armdlEVF (3 rrL) was added

R A e S %—5%%@%5175

p[sﬁ‘idhhé SQMOQIEE&d((%yde}@l 52[&né‘tﬁjﬂbt}10xy}hﬁndeqam in@0. Mmol)

stirred. 0 rature f.or 70 hour The eac
WasrrﬁSI?PE’Fg lﬁa@&gﬁ n %Ilﬂi tg\ﬁ FeRCtiop pRyKtu c‘??tﬁg &t é?nél: &h%h
rea&ﬁﬁﬂiﬁl&ﬁl%jw@s%ﬁ@ﬂﬁraté@gﬁ Wb whd tRge i @A rBanRes ldResved in
dri ed filtered and concentrated in

dleyla{@E;?tha%@ Or"é@L'f’FlE‘ amhap%lé? e bekate beis) e bedgvithopappoys paturated
sodfM BIRBLOGRARNNoh B x PRGL) gTﬁéjéc{%\@@us 3 QNeehbtyd waket at e

I n cycl ohexane). The resultant solid was triturated in

dichheramethene (2 h ) @b aml the pqnehtiead qsganic exeateflterpd thrqvek Ranol
hycfr?ph)ébl% lflqlt thghecoihbénltlgteff W‘%H@ ek ge%ulmt re%@@ Wa e& W?eb&g

pham—ﬂzl))LC :[gacllgnt(lﬂ) -HYo ythar[pj_/wm@r (r Q ll% fogl)nc agldgﬁhe@gmmex ggmlnl

A

LCMS @fethbd=)8RY5 7H )minGMIH( % 486. tH NJAR=(IBVISO-dsiz400 MHz) 13.53

s 330 B S Tl oy o S B Do g -

839140 .7.08.(715,1, A= 3 B8IHZ),.6.70 (1H, 5), 4.65 (1H, 5), 1.17 (6H, s).

[0372] EXAMPLE 9: 4-(2-Fluoro-4-iodophenylamino)-1H-indazole-5-carboxvlic

acid ((R)-2,3-dihydroxy-propoxy)-amide

&9



[ 0398] EXAMPLE 16:
4- (2- Fl uor o- 4-i odo- phenyl am no) - 1H i ndazol e- 5-

W@ 20rbos3pk3 ¢ aci d cycl opropyl net hoxy-ami de [ OBORPIZHON049453
sol ution of
4- (2-fluoro-4-iodophenyl am no) - 1H-i ndazol e- 5- car boxyl i
c acid (70 ng, 0.176 mmvol ) and
0- cycl opropyl met hyl - hydr oxgl am ne (23 ng, 0.21 nmol)
in DVF (3 nl) was add 140 py, 0.21 nmmol), HOBt
(28 mg, 0.21 mmol) andobl PEAL(T L, 0.42 mmol ). The
reaction mxture was stirre tenperature for
18 hours. The reaction m xt ur & was diluted with et hyl
acetate and washed with sat umé‘ted aqueous sodi um

[0319%9{292 And "concBh 2100 ylaming)-] H-inda. oe%ggrbozwllcamd((R)—

22Sﬁlhbtﬁvlvva3]dldS)ioﬂdﬁFLHtllﬁd:tthI)hmﬁleS0| ut| on of hot
met hanol / wat er/ NaHCO3, the, solid filtered off, washed

with water to glvet 5“ con‘pgund asapale pi nk
solid (24 ng, 29% ?\/5( thg T = 10.42 mn,
[ MtH + = 467. 1H NM%V I\/Hz) 13.17 (I H,

s), 7.64 (1 H, dd, J = . 857M), 7.48 (1 H d,

J=8.76Hz),742737(1 , 7.26 (1 H d, J =
095Hz) 7.01 (1 H, dd, J #8.76, 0.99 Hz). 6.87 (1

[037’4] 0s. 1 J é) a?Sfﬁﬂoh_%% 4- (%ﬂg% Q%ﬁ&_&p?gny’lj]mﬁ%)a%ﬁlggg%e -5 _?ar %xyhc
acigH( 15Mmg, pG&@@}cE)@NFEL ER}-2;2-dimethyl-[1 3 dioxolan-4-ylmethyl)-
hyd4 ox( %amlPe O 59 &Em%hﬁr@ m?;ﬁ was added gDCl[I(S IB% 6)14]2.|1:nm01)

dazo Gar box aci d OXV-ami
HOEBG) (Atmgr. 422f mmol) and DIPEA (70 pL, 0.42 mmol). The reaction mlxture was stirred

fluoro- | do m no) - 1H- azol e-5-carboxyl i
ot riforh Rmpe PO 1t 3 SRR P Lo gl el Pk s ST e
way dl%omg irDetRyll am’fnlﬁgg ML )DNZSEshéQ w(ﬁ;th)zagl'MSs T’ﬁdﬁz&&é mle n lﬁiéﬁt;onate
) o , i , o n
SO@@% <9Q>m&zawn%% 7que?1r§efra§egb$9raﬁeﬁlﬁww%h %&a agethtp IUJeEA étn%-
Thé QABikcRBSh R rectf Were bAsiR@with brihB 0B8BE Hh&f(M%?OM&rﬁl
was diluted with ethyl acetate and washed

conggftiedts g UG dSUEYH raifuR Yar Sissted & Bk sbematngrrphy (Si-SPE,
gra¥Rh@)- 1090 FeBEn dINRBEMH)to yield theli®b RAPDufPLR jﬁter }@Il@\g sb1fl (135

vacuo. The resultant solid was triturate

mgg@i 7ok LEMDFMethed Bk Rnariety wis B INRHCES; t he soI i d
[03f75]I ter edSté?)fj Y- (W@@4%&0@hé’1‘@hﬁﬁn&)qPanM%otehﬁcLer&Jvﬁc acid ((R)-

conpound as a pale pink solid (ssmg, 449
2.3 (didrxgl-papox Rfamid® . 09 mi n, H] + 427. 1H NWR

[03882;50( 261"_0' a S%&tllé@%%% 22,3 ?gq% Qég&&pﬁlg’l}_y‘lafé&%)gﬁ{ &'ﬂigﬁ}’lﬁ_é):arboxyhc
acid ((BR§-2.2- dﬁlmet@gl [H,3] )golaZl QSln(elhobely) ahide 7130 ng; 0. 25|,mmiql) il methanol
(4 Irlb)48 %}ﬁ@ E%nc acid 1ri dloxane %2 E Jﬁ% )8' mm0g4Th(e reac’tlon )mxture
wadlst{ri2d Bl 1oomaempdradie-farhielpk Bdsfblmdb):mk bbmdadmed i@vbeuo. The resultant
resi%%é \Qlasx Q{llbjl egte(fi‘ %0 t‘ijasﬁreﬁroma%grrgg S?’E] gradlent 0-10% methanol in DCM)
to yield the title compound as an off white solid (94 mg, 75%). LCMS (Method A): Ry =
7.67 min, [M+H]" = 487. 'H NMR (DMSO-dg, 400 MHz) 13.20 (1H, s), 11.67 (1H, s), 9.94
(1H, s), 7.66 (1H, dd, J = 10.30, 1.92 Hz), 7.47 (1H, d, ] = 8.79 Hz), 7.45-7.41 (1H, m), 7.22
(1H,s), 7.01 (1H, d, ] = 8.78 Hz), 6.92 (1H, t, ] = 8.64 Hz), 3.92-3.85 (1H, m), 3.76-3.58
(2H, m), 3.41-3.31 (2H, m).
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[ 0403] To a solution of

4- (2-fluoro-4-iodophenyl am no) - 1H i ndazol e- 5- car boxyl i
w@2@o0/0eB0¢y¥0 ng, 0.176 nmol) and PCT/US2009/049453

N- O- di et hyl - hydr oxyl am ne (21 ng, 0.21 nmol) in DWF

(3 nm.) was added EDCI (40 ng, 0.21 mmol), HOBt (28 ny,

0.21 mmol) and DI PEA (70 p.L, 0.42 mmol). The reaction

m xture was stirred at roomtenperature for 18 hours.

The reaction m xture was diluted with ethyl acetate
[03aﬂd was Vhys v‘...‘ i | 4] 10— 7"7..7 EQ h : . 2 1aga

carb AR MRS 2 B otk - Qﬁlid‘%d (Na2SOt), filtered and

concentrared I n vacuo tnen azeotroped wi th diethyl
ether to give a pal eqot\g,n m(3F5 ngy, 45% . LCMVS

(Method A): RT = 9.63 nin, : 441. 1H NMR
(DVSO-d6, 400 MHz) 13. 16( .25 (1 H s),
759751(2H m, 7.34-7: Brm) 7.14 (1 H d,

J 855Hz),671 1HtNJ«—873Hz 3.38 (3 H,

%j 3.10(3 H s). WO 2010/ 003025PCT/ U82009/ 049453
[03|_7 404] F)Slmpll B-(4-Bromo-2-fluorophenylamino)-1H-indazole-5-carboxylic acid (2-

1 HanLRgd- 1 odo- phenyl am no) - 1Hi ndazol -5-y11-
: %E XY - Zet i di n- 1-yl)- mst hanone HO [0405]To a

sol ution of
4-(2-fluoro-4-i odophenyl a?n no) ﬂl%l ndazol e- 5- car boxyl i

c acid (70 ng, 0.176 mol) dr oxyazeti di ne
hydrochl oride (23 ng, 0.21 w®#b PMF (1 nmL) was
added EDCI (40 ng, 0.21 mmol p-y HOBt (28 ng, 0.21 nmol)
and DI PEA (70 p.L, 0.42 mol The reaction m xture

[03‘#9!5 sti rmoedsoRitioh @ﬂméf—%&@[ﬁﬂwrébhfeﬁ)ﬁarﬁﬁopﬁ':Ff11$dazJ B8-carboxylic
eaction mxture was diluted with ethyl acetate and

w%@ﬁé\tﬁ {38 mnaelt adL{-Eavigyganebyl Mraﬁflﬁ%? 6Yene 049 mmol) in
DMEEBRRNALR aﬁﬁk%lﬁiﬁ@lt(%@ mgd® B@Qm{d}}aﬁé@f}m thi, Iots%rrﬁlqo@agd DIPEA

concentrated in vacu The resul tant residue was
(61yd, D3P arredd). (The W@W@H@%&%\th@'ﬁ@ &t rpgfa temperasure rddonig before
belﬁgccﬁlcﬁﬁ’ﬂaﬁ:dgﬁfklcﬁg | re(sﬁl?an[irgamdﬂg Whs %1%%%%@ gﬂ\@ﬁﬁ 996‘[%1)0%&),
wash@d with @qudejus @)uratgd 5}31um_blpprb@)ate splugign (11) i) agd theaqueous fraction

extﬂ,ﬁg%‘é ?\tﬂié}yﬁﬁ' 8t'1_1|§1) acetZlE?At% S 71 0 L).( 'l}hegé‘boy‘[pri(% %Eg%Zﬁ%}tﬁ%é:ts \§9re washed

with b8Re @084 ( dried,(MgpO4)5n6 Eor(c&ntH,teddrz vdcus. Bheli8suHant residue was
subiejctA'eﬁ[t ﬂ%g] S‘g&@ﬂg@p&bé 2S‘%E( gradlbntw 10% )nethano% in f)%l\/ﬁ’to yleId the

titlelednipobthdissrapalt- yetl oo splie(9y gy 780). LodMz@ethod B): Rt = 3.43 min, [M-

q _%)ﬁlgghl azol e-5- carboxylic acid
](( -2=hydr oxy- propoxy)-am de HO. N 0 [0407] To a
[0380)l ut i Ot 2: 4-(4-Bromo-2-fluoro-phenylamino)-1H-indazole-5-carboxylic acid (2-

4- (2-fl uoro-4-iodo-phenyl am no) - benzo[ d] i so-t hi azol e-5
%Maci d (150 ngy, 0.362 nmol),
[0381]i SOpr ORYA s%tdﬂl)éh @m (@b&&o%ﬂﬁﬂmp@nﬂ@mﬁﬁplﬂqmdﬁé S(Qﬁmxyhc

24 S) - 1- am noQxy- propan- 2
aClg&?wlﬁ%Pth?W)We(@ i 0 %@H@&d}é&w ¢ E@@Wﬁbadd@d 724

hydi@oric afA§1 HEAGHI PHm{HlC?XTHJ I%a&@ﬁ \@5 bifrfeRtht FRm (SRpadFeStor 30
at room tenperature | ut ed et hyl acetate, and

mlrwa% thetpratpeing qm@e@trateélns‘awm dbe tﬁsd@@é@enéuesw&dmsglwednm methanol

PP USRS RO D B HERREE HE et v
colTEhted bieﬁhtatlamndrdé@d dwezcms) vaeléfheditle dompountl as #n off white solid (50

osCSEPTILR AS) REESr AR 2Ok VR A, o

MHzA53.8€)(1FR 6%l |.6LOVE sf, 9851 0id, )7 58F{TH—dd],0 =216.481 D24 HMBPT (1H,
= 488. 11-INMR (DMBO-d6, 400 MHz) 11.72(1 H, s),
9.22(1 H, s), 8.69 (1 H S)g 7.86-7.81 (1 H, ),
7.64-7.55 (2 H, n), 7.30(1 H, dd, J = 8.47, 1.83 Hz),
6.63 (L H t, J=8.72 Hz), 4.73 (1 H s), 3.76-3.68
(1H m, 3.53 (2 H d, J =578 H), 0.99 (3 H d, J
= 6.33 Hz).




[ 0408] EXAMPLE 21
4- (2- Fl uor o- 4-i odo- phenyl am no) - benzo

WO ed10seoks azol e- 5- carboxylic acid PCT/US2009/049453
((R) -2, 3-di hydr oxy- propoxy) -am de [0409] Step 1:
4- (2- Fl uor o- 4-i odo- phenyl am no) - benzoi dl i sot hi azol e- 5-
carboxylic acid

d, J(=(§3)’7ﬁ 27 db Byl - Jus édctlnprmzﬂﬂyzhr(rﬁqum)&@m de=331

a solutio

HZ)47 @idfﬂ o G- 8&%?@&%%?)%8%%1{ beizbpafes &0 Mol e- 5

- carboxylic acid (250 ng, 0.604 mol),

di i sopropyl ethylamne (0.42 L, 2.42 mol), HOBt (163
038, 0.1 EXAW.ME\II;:)AfM Bromo-Z fluoro- phenylamino)- 1H-indazole-5-
n- 4-yl met hyl ) - hydr oxyl am
L. (2 m.) was added EDC
(232 ng, 1.21 nnDI)HOIbg e gtlon m xture was stirred
for 16 hours at roonlgen%er turej diluted with ethyl
acetate, and washed with
sol ution of sodi um hydrog ree/:”e, then brine
bef ore being dried (Na2504)y-Jiltered and concentrated
in vacuo. The resultant resifdue was subjected to flash

[03§5]r omat agr.ApMYiok §f 4 Pfﬂ}’omgrﬁﬁlﬁ&%hegﬂ%ﬁlﬁoﬁ HYoin L Q4G c'aﬂ)oxyhc

cycl ohexane) to afford the title conpound as a sol
aciq (142 nrgy 0.33 390D andNB)- [ -eritiooxly-BparZ-oEhy’lrahlopile (63 [ng |0|]49

e O AT SRR ey Bl R 8 Ryt gl and
DIRfaoﬁ 0oL yiLi ¢85 amiad). (KhR)reaztl@} rlehydW@xgurlpd opozm)teraprirgere for 16
hm&é_) é%‘g%l-gglg eﬁﬁ’ ae% in vacuo The. resu)lta%t resid as dis %Ved in Fthylgcetate

phenyl am n enzo iSO
(100l exshkd Wlth(aqu:bous saturated sodium bicarbonate solution (10 mL) and the

s QUsrelicn g et W HORERr E5 LY TR Spriey

fragdhtive@ Rvablivdavigxaine (X(2mn}, Hriedl @egsma@ﬂ:d db)ﬁcdﬂitrxf'edl Frevad@s The

tirred at ro nperature for bei ng
reS‘E‘B’ﬁE@ ?%W@&“&ﬁ%%@d%wrsﬂ? asFé’%%’F’EaHWi ﬁﬁ]@g? gor&as t aken
acctRithiRd e 198 ERthRt Rid, PR:DBAh Wit RindPBES, YAt Rd, BOUEAUSM).
sol uti on of sodlun1hgdrogen carbonate, water then

Theyiepant mpdt@aweﬂ\sa@ in othyll pestasel(Sard spdnadad pith egucons
satrdfed Qodl SlcFl%EﬁJalté Q)'Mtlofl %fd I?Ef gﬂ@ﬁ%lfeBﬁstf}% 951€Qa§ &tfg&&y 'Jwallce

acet at e/ exane to af conmpoun
with Glh[vbaCéfa@ (g, 1 05@%)and tewsmbimed hegdniajayciRWasheg vath bying (20 mL),

dl‘li %t_) Ean?%étil_?eﬁt%tg‘(l\lmg%tw??ﬁ%thg ﬁ&%co%}&&'ﬁ 7\218{6188m (61 mg,

4"/8) AZMO (Rthbit \): Rr 68147 mii [N2HH, = #§3/425. 30 NMR KDMSOD-ds) 460

ify g1 iy s (1S5 o iy 37 TPl 3 1l 2P0l 3 bl

d, 13- §85 Bz51.20 21 B, ddd)), — 8582. 1021 B Hs), 7. 2[3@1411&]) EXORNPHE:, 22:8.80

P S T S B RISBA B 98 my 370361 o,

m),(I(B) 38, 3-J¢i hyxHeXy- pr opoxy) - anmi de [ 0414] Step 1:
7-(2-Fl uor o- 4- net hyl sul f anyl - phenyl am no) - benzo[ d] i sot
hi azol e- 6-

[0384] EXAMPLE 12: 4-(2-Fluoro-4-iodo-phenyvlamino)-benzo|d]isothiazole-5-

sat urat ed aqueous

carboxylic acid (2-hyvdroxy-ethoxy)-amide
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carboxylic acid

((R) -2, 2-di net hyl -[ 1, 3] di oxol an-4-yl met hoxy)-am de O
w@230)030¢3 [ 0415] To a sol uti on of PCT/US2009/049453

7-(2-fluoro-4-nethyl sul fanyl - phenyl am no) -

benzo[ d] i sot hi azol e- 6-carboxylic acid (200 ng, O0.60

mmol ) and dii sopropyl ethylam ne (0.31 niL, 1.80 mol)

in DM (2 L) were ded H

0- ((R) - 2, 2- di met hyl a*fjor/jod“ %ql an- 4-yl met hyl ) -

hydroxylan1ne (176 ng, 1.2 EDClI (230 ng, 1.20
mmol ) and HOBt (162 ng, 1. , The reaction
m xture was stirred for 18 rs at roomtenperature,

and t hen dlluted mnth ethyl acetate and mashed mnth

_lg g;_dﬁ Q&Hﬁe before belng drled (hb2504)
trated in vacuo. The resultant

resi due was subjectegotO'fmasB chr omat ogr aphy (Si - PPC,
gradient 50%to 1od>’ Bf 26 pentane) to afford the
title conpound as a yell ow N ng, 61% . LCMS
(nethod B): RT = 3.85 mn, y =A464. [0416] Step 2

S_
7- (2- Fl uor o- 4- met hyl sul f anyl - phenyl am no) - benzo[ d] i sot
[03B¢laz ol e-T®-a sobripp ki [3-Bugieiddodo-phenylamino)-benzo[d]isothiazole-5-

caré&xﬁi)m 20156 ﬁbhﬁygdbgéﬂlpipﬂ% (63, %s ah@ﬁ HIIPE] B9l Utd40n

| uoro-4 yl sul anyl am no) -

oty Qd?dﬂlnwmtla@dmrca-y@anww ine e oD, OB (156 mg, 115

e | sldmdth A kil
oo e S F SR BT
tenmpguene®r $8 hairs. ohheotadya mirgime gvai coraeliltchte(d(}n 8@rumiahd th¥ hesultant
res dlei‘ea \c):vtcll o 1t901n)e((% rt\%eevr\l'a ¢ ?taéectartee nd atero %ﬁ‘e nPl )‘%a%{ Wwas washeld
]hOUI‘ ore erng co centra% aVI n vacu ﬁ—ﬁ residue

withhagueb ak@niraigl Soﬂlu@rt Hilydrb(ma&tsatueon thas hedr, \Mlb(h (Na,S@f) andit ed

aguyeous sol ut | odi dro ate fo
corg s P B TR RS bR LR 4 BB SRR ueBighy 5 SeE.
graﬂlaﬁtlml(i‘%_ hfétHaﬁ@lﬂﬂz D@g/g éﬁ mlﬂgenmte@gg/i@?mce@lzg % Oﬂ/lg!: gl\?é%)lHE_SMS
natogr a radl en olO () In
(M%EW;) i@Tgf%‘%’ %l Oconpound as a yell ow solid
(03872 S 4- (Q—@l*@r(( h@@d&%eﬁ)lamﬁ-@ BenBo[@Asdthiflzold-Medibdx vic
478 1FINI\/R(CD80D) 8.81 (L H s), 7.63-7.56 (2 H, m,
acig (rhvdpoxyethoxvipmide 4.10-4.04 (1 H n), 3.98-3.86 (2

[03 Bg M, %o%uSé%nggn 6#4- tj fliBro- 420&)%11@3’}/15111&) benzo[d]isothiazole-5-

418]
cargyox(yhc ¢ [oprdpyptethosy)-gomds-(Bhemgl (A mepl) in methanol (10 mL) was
ado?? @g&é&hdﬁ%{gf& d(@%)%]? 1871 St gxyb h‘gncﬂfa{nq t%actl&_lmlxture stirred at

r OXy-'pr opoxy) -
room temperature for 1 hour. The reaction mlxture was concentrated in vacuo and the

residue partitioned between ethyl acetate and saturated aqueous NaHCOs. The organic layer
was separated and washed with water then brine, dried (Na,SOy), filtered and concentrated in
vacuo. The resultant residue was subjected to flash chromatography (Si-SPE, gradient 0-
100% ethyl acetate in cyclohexane) to give the title compound as a white solid (140 mg,
57%). LCMS (Method A): Ry =9.72 min, [M+H]" =474. 'H NMR (CDsOD, 400 MHz)
8.57 (1H, s), 7.71 (1H, d, ] = 8.53 Hz), 7.69-7.61 (1H, m), 7.51 (1H, dd, J = 10.43, 1.94 Hz),
7.33 (1H, d, J =8.54 Hz), 6.67 (1H, t, ] =8.63 Hz), 3.92 (2H, t, ] =4.60 Hz), 3.70 2H, t, ] =
4.60 Hz).
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[0419] Step 1:

7- (4-Cycl opropyl-2-fl uoro-phenyl am no)-benzo[d]isothia
wQ 0180028 ar boxyl i ¢ aci d PCT/US2009/049453
((R) -2, 3-di hydr oxy- propoxy)-ani de [0420] To a sol ution

of
7-(4-cycl opropyl-2-fl uoro-phenyl am no)-benzo[d]isothia
zol e- 6-carboxylic acid (155 ng, 0.47 nmol) and
di i sopropyl et hylam ne (0.10 nm, O. 61 mol ) in DMF (5
3 :4-(2-Fluoro-4-methylsulfanyl-phenvlamino)-1H-indazole-5-

_dﬂd; 3l didqexol an- 4-yl met hyl ) - hydr oxyl am
(117 ngy, 0.61 mml) and

ny,
HOBt (83 my, O.61 nan}<,Hh reaction mxture was
stirred for 2 hours at oo tienperature, diluted with
ethyl acetate, washed wt t a saturated aqueous
sol uti on of sodi um hydrog ate, then brine
bef ore being dried (hb2504) Nflltered and concentr at ed
i n vacuo. The resultant i#due was taken in MeOH (10
[039%) and Saep: Avb 50| od- u%tmﬂsunymxbﬁéﬂvmmﬁo)am BhdhAdle-5-carboxylic
di oxane (1 0 nmL) was added. The reaction m xture was
acid (2-yipdgxgethoxydainidenper at ure for 1 hour before being
diluted with ethyl acetateH washed with a saturated
aqueous sol ution oS, *'Hrocnn carbonate then
brine, dried (Na2504), f|| oA evaporated in
vacuo. The resultant resid 3 _slbjected to
reverse-phase HPLC (Genmini B micron®C18 250x21. 20nm
col umm, O. 196forn1c aci d, gradi ent acetonitrile/ water,

to 9 0 m nut title
10388 ound el bl BB o a RS i s ettt isecid
(85M)g, 068 mn%bl Pehd-(0-vihMbkdethyD -1 i Box yhliMVES (MR ﬂl@olﬂ%w
Mz) 9.98 (1 H, s), 8,97 (1 H. s), 7.72 (1 H 9@3 7.61
(10mLyasgddes EDGL (66 Mgy .32 mingsd). H 08 (473ng40-Jpymme)) gl PIPEA (68
uL dGj40 ﬁmﬁl)%%ea&o@ ﬁm)l'flér)e awlflg’ )stYrQeZd(ag éddm tgrilpez]r:all_mlr_le]i@r B2ndded. The

reaq_thl}gnlgtugﬂ:m:(szﬁlpped mlth e@ly‘y qce@te@d(\@s]pqd vmh sam@gw@um
hyc@%enza&)éna% t‘ﬂgfpwgtef liHey @T %@Wﬁé@d%h cORBARted in vacuo. The

I sot hi azol e-6- carboxyli ¢ acid

resyl{amy sopid suag pubyagted kg flpsheporpyogzaphy €5i-FRCHRRdient O1to A5 WHthyl
wcclf U HEUTE e e compound o an ol (45 . 10741 LGMS (g A

Rr= daﬂt()bmny[ll\dlﬂ{ laeidf3.
[036£]R) 2, 2Ste Imt(g)flluoro 4%1 th(?suﬁlal%ll—pﬁeﬁ(/ aml}lonol)ﬁ/ ndgzmle g carboxylic

acid (2-hyvdroxy-ethoxy)-amide

[0393] A solution of 4-(2-fluoro-4-methylsulfanyl-phenylamino)-1H-indazole-5-
carboxylic acid (2-vinyloxy-ethoxy)-amide (45 mg, 0.112 mmol) in methanol (5 mL) was
treated with hydrochloric acid (1M, 0.225 mL, 0.22 mmol) and the reaction mixture stirred at
room temperature for 2 hours. The reacion mixture was then concentrated in vacuo and the
residue dissolved in methanol and to this solution was added water causing a precipitate to
form which was filtered off. The filtrate was extracted twice with ethyl acetate, the combined
extracts dried (Na,SQy), filtered and concentrated in vacuo. The crude product was
combined with the earlier solid precipitate and subjected to flash chromatography (Si-PPC,
gradient 0 to 10% methanol in DCM) to give a solid. The solid was triturated in diethyl ether

94



H/..0.NOO...1H -14 [0423] To a sol ution of
7-(4-Dbrono-2-fl uoro-phenyl am no) - benzo[ d] i sot hi azol e-6
WO 2ca0me2yl i c acid (584 ng, 1.59 mmol ) and PCT/US2009/049453
di i sopropyl ethylamne (0.82 nm, 4.77 mmol) in DVF (6
nm.) were added
0-((R) -2, 2-di met hyl -[ 1, 3] di oxol an- 4-yl net hyl ) - hydr oxyl
to ga-ve 14 14@801{&1:(23 &glﬁs /G)TTILOMS @@Qhoc( RyR, ﬁtgs) [M+&8 :«WDFI)[ NMR
he reacti on m xt

(43
(M%(Ple‘PO@MH@r 7. i%”ﬁ*élﬂ EI alt) 7r%‘o%199 erperat 4f €1 Hadd, eré?dﬁ“m@ 10& Hz),
6.9% i g 3ol A 87), @@ﬁp@%‘j‘eﬁoz\/\é HQMRLERY 3.7 (SAL M, FL8D3, 4.05 H),
aqueous solution o di um hydr ogen carbonate hen’
2.4Bt3 Hes)bef ore being dried (Na2504), filtered and
concentrated in vacuo. The resultant residue was
subjected to flash chronatography (Si - PPC, gradlent
[03341% t 0 1DNAGV PIER/F4:|4 g oI g 3 i
compound 25 al%ello Qi | §70 , 47@6 LCVB (nethod
B): RT =J§;§§Lnrfr—¥£ﬂ§§r¥£=-496/498 [0424] Step 2 :

7-(4-Brono-2-fl uoro- phen*}ag1no) benzo[ d] i sot hi azol e-6
-carboxylic acid (( , 3 d| Hydr oxy- propoxy) - am de
[0425]To a solution of

7- (4-brono-2-fl uoro-phen gnzo[ d] i sot hi azol e-6
- carboxylic acid
((R) -2, 2-dinethyl-[1, 3]d|o%olan 4- ylnethoxy)-anide

[036%70 mJ’To s%ﬁm%"ak %— AudBAh P&O?Jhgﬁyla .—glggzno%—g—c%xylic

ueous so ution o ydroch I C ac
acid 6Q0mM@DA.2A2 simed)an WF Stk e adtled Gethyt ]emn@whaminfeh}fdmchl@ride

t
QLR RIRIE L1, BETE AR Bt 1% .
reavvamhmdtuw Wi sarrsddtupah mﬂnmtﬂu&@fm 13wolnuthéoRIRFA @d)pi] 0429 mmol)
wag élfﬁif(ggne hegraerac POrr]la ?J {][en b m\Pgl’aHl %o?h%g?ur% %Cdyté tiﬁ){lal quantities, as
at theegmﬂouethm&sctmb@f@bﬁgl }tﬁrd‘xbzaﬁhaedfyﬂmmgsr &iBt, KISCEAROIPEA
t. 0% 100% rd the titl
werdastnchedEach Sy &14 s o T o ey Theireseton b ares

dilvddd witl et‘ﬁyl&c&@te ahdwadhbl Wt sﬁuléﬁﬁ/adiﬁﬁus sbitiuME dcdgoi3 Bddbonate, the
400 7. 76- 7.61 (1 H,

sohdl pre}‘lplta% in gle Ir&lacturefv%éj lt?rqg@ff( ﬁyaql}eg m(lt:}[l w;’te:ggo? gweztéle m}e ppmpound
(41']%g 3<7‘>%§95L©Ms ckhod-A _R13+ 685 g, [MA-HI6= @11 HH NMR (J)Nfso de, 400

MHg: 3[1)94(21@1 E)(Aﬂ/)ﬁL@ HEs), 997(1151 s), 766r?1 H, dd, J4— 10. 35 1(95 Hz), 7.46 (1

H, Z-J(“s’%m 722( HO&cPJQWYNM)?)m@?DHOs) 7.02 (1 H, d, J = 8.76 Hz),
|soth|azo -6- carboxylic acid

690 1 My G3yioaEGrY) Cdiricb. 7R HD)-INSG2 H. .1 = 7.03 2,

[0396] EXAMPLE 15: 4-(2-Fluoro-4-iodo-phenylamino)-1H-indazole-5

-carboxvlic acid (tetrahydro-pyran-4-yloxy)-amide
L x
o N0 F

el

N~
N-N

[0397] To a solution of 4-(2-fluoro-4-iodophenylamino)-1H-indazole-5-carboxylic
acid (100 mg, 0.252 mmol) in DMF (3 mL) was added O-(tetrahydro-pyran-4-yl)-
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H N [0427] Step 1:

7- (4-Brono-2-fl uoro-phenyl am no) - benzo[ d] i sot hi azol e-6
WO e@pioeogs i c acid (2-vinyl oxy-ethoxy)-anm de  PCT/US2009/049453

[0428] To a solution of

7- (4-Dbrono- 2-fl uoro-phenyl am no) - benzo[ d] i sot hi azol e-6

- carboxylic acid (210 ng, 0.57 mmol) and
hydilwywaﬁ@@wn? bysb@mn{tﬁ) HOBR B3 1thg, 01277 IO IBDATNSPME, d.277

wer e added %EEV|nylox -ethyl)-hydroxylan1ne (117

mnha@ and DIRE AL, 0. RRapmelp ZBherfgaction was yirisr pt ioner texopsiratpregar 70
hodi@ 'Th(]: rebi S Rdure \;gkedlfu%%ﬂh%@h%&ttéﬂé ﬁld\/@a%h&f \’Vlrt}f %@hri‘t@({ aqueous

hours at room't enperat ure,

Sodamehmr@ea ﬁ@lrb@mf,eh@dn whteh dyied @ia,zs%) é“dwmdané aor@qmwgn vacuo.

T e S S SRR TS Bl E0- 1002

ethylrcetate mmcyciﬁhlexane)s ih¢ watltantewiid wes wawatsdb) methawl. the solid§hered
0,

o PIREORER (5T (Rl G AR TN -

= 9@17Imig B, =39%) 'H NOMSIMBO i HOBMHAT 131 B(1H0 srilth,44 (1 H, s),

088 M, Te 9L s 60 AR R, 5 Lo b 87 40T A B0

m), m(bcmyj n;omcﬂdd (2= hysiHex y8et haxy ) =amcde:), 4 @303 ToH an),
t
383370 PO 7 20 R gRe A A 3 B GH -S40 £39%6. 342

8]54CHHngy|IC acid (2-vinyl oxy-ethoxy)-am de (95 ng,
0.21 mol) in MeOH (4 nL) was added

[0398] EXAMPLE 16: 4-(2-Fluoroe-4-iodo-phenylamino)-1H-indazole-5-

carboxvlic acid cyclopropvlmethoxy-amide

N_o

v/\o hoF
N-1] |
N-N

[0399] To a solution of 4-(2-fluoro-4-iodophenylamino)-1H-indazole-5-carboxylic

acid (70 mg, 0.176 mmol) and O-cyclopropylmethyl-hydroxylamine (23 mg, 0.21 mmol) in
DMF (3 mL) was added EDCI (40 mg, 0.21 mmol), HOBt (28 mg, 0.21 mmol) and DIPEA
(70 uL, 0.42 mmol). The reaction mixture was stirred at room temperature for 18 hours. The
reaction mixture was diluted with ethyl acetate and washed with saturated aqueous sodium
hydrogen carbonate then water, dried (Na,SOy), filtered and concentrated in vacuo. The
resultant solid was triturated with a solution of hot methanol/water/NaHCOQs, the solid filtered
off, washed with water to give the title compound as a pale pink solid (24 mg, 29%). LCMS
(Method A): Rt = 10.42 min, [M+H]" =467. 'H NMR (DMSO-ds, 400 MHz) 13.17 (1 H, s),
7.64 (1 H,dd, J=10.37,1.95Hz), 748 (1 H,d, ] =8.76 Hz), 7.42-7.37 (1 H, m), 7.26 (1 H,
d,J=095Hz),7.01 (1 H,dd, J=8.76,0.99 Hz), 6.87 (1 H, t,J =8.66 Hz), 3.62 (2H, d, ] =
7.13 Hz), 1.08-1.00 (1 H, m), 0.50-0.44 (2 H, m), 0.23-0.17 (2 H, m).

[0400] EXAMPLE 17: 4-(2-Fluoro-4-iodo-phenylamino)-1H-
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a 1. 0M aqueous sol ution of hydrochloric acid (0.42
m.). The reaction m xture was stirred at room

wa 20mpeeaere for 1 hour before being concentr aP@HUBI909/049453
vacuo. The resultant residue was taken up in ethyl
acetate, washed with a saturated aqueous sol ution of
sodi um hydrogen carbonate then brine, dried (Na2S&4),
filtereqn@neicBaRpsaiiedcidma miife resultant
resi due was subjecte o TTash c romat ography (Si-PPC,
gradient 0% to 100% eihyl cacetate in DCM to afford

the title conpound as é)y ||H)WFSO|Id (62 ng, 70%.
LCVMS (method A): RT = 9. M-H] + = 426/ 428. 1H
NVR (CDC13, 400 MHz) 9.3 %), 8.85 (1 H s),

8.76 (L H s), 7.51 (1 H, ndy J = 8.40 Hz), 7.43 (1 H,
d 32840 ), 7.347.28 (1H m. 7.28 (1 H d J =
[0481]75 Hz)To alo@ikioh df 44(2-fluord-4=io&ophényltiino YL HLthdazdld=5-chrboxdylic

aciTT bﬁ)ggqg @%%/igl_s 'lg%«;d((él—mg’[hyﬁ%’/drgiy?a%ﬁgéz (15|’mgs,’2) .21 mmol) in DMF (2 mL)
was/addéd EDao(40-g,i00d Qm’ﬁblg MOBITLO @) @21’1131@101) and DIPEA (70 uL, 0.42

I dl i sothiazol e-6- carboxylic acid
mn(oé) Blgieastipn @pﬁtgmaj AHgTepat roqrfemperagykg)for F@h@gT dihg beaitlon
mixkirk 7ak HHREPw i EAGCRRR AN RAIH@ WA %ﬂﬁﬁ[&]ah%hmoﬂﬂﬂ §}yd§0gen

carboxylic acid (2-vinyl oxy-ethoxy)-am de
carg@qamt}lwqﬁr dried (Na;SOs), filtered and concentrated in vacuo. The resultant solid

was \%atf:él UahQ sé‘lu%&f?%}%h%‘t?ﬁr%%@%ﬁ?é%h@é éoﬁ@tﬁlﬂéé& ghfew?shed

car boxyl'ic aci
with wasaopvrgamlﬂhetlﬂwqued 01 pRde prok sopid 333 opgrdttYo).i HCIISEMeghod A):

R DodoolRenpafied By (g Xy sukost iy ol e (163

8), %@9 (11H 53, 7n6ﬁ3(Il)H dihie= i@é&:tll%rﬂzm%«tﬁﬂ 40 @8, r8), 728 €dHf ©r7.01 (1

ed wth ethyl
H, i?et a?geﬁz)a%gﬁaashegn%%%% 64 8ch5$1 a saturated
aqueous sol ution of sodium hydrogen carbonate, then
i ne,
[04B@ncent ' - e
subj ect erﬁ(ﬁvfld ﬂﬁ(ﬁ]nﬁhﬁ)@me@@ﬂ.&ﬁh&e (Si-PPC, gr adl ent 0%
to 100% TBME in cycl ohexane) to afford the title

conmpound as a yell ow fo rTg, 49% . LCVS (nethod
B): RT = 3.99 mn, +_ [O434]Step2:
7- (2- Fl uor o- 4- i odo- pheny enzo[d]|soth|azole 6-
carboxylic acid (2-hydr y)-amde WO

2010/ 003025PCT/ U82009/ 049

[0403] To a solution of 4-(2-fluoro-4-iodophenylamino)-1H-indazole-5-carboxylic
acid (70 mg, 0.176 mmol) and N-O-dimethyl-hydroxylamine (21 mg, 0.21 mmol) in DMF (3
mL) was added EDCI (40 mg, 0.21 mmol), HOBt (28 mg, 0.21 mmol) and DIPEA (70 uL,
0.42 mmol). The reaction mixture was stirred at room temperature for 18 hours. The reaction
mixture was diluted with ethyl acetate and washed with saturated aqueous sodium hydrogen
carbonate then water, dried (Na,SOy), filtered and concentrated in vacuo then azeotroped
with diethyl ether to give a pale tan foam (35 mg, 45%). LCMS (Method A): Rt =9.63 min,
[M+H]" =441. 'H NMR (DMSO-ds, 400 MHz) 13.16 (1 H, 5), 8.25 (1 H, s), 7.59-7.51 2 H,
m), 7.34-7.28 (2 H, m), 7.14 (1 H, d, J =8.55 Hz), 6.71 (1 H, t, ] =8.73 Hz), 3.38 (3 H, s),
3.10 (3 H, s).
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[0435] To a solution of
7-(2-fluoro-4-iodo-phenyl am no) - benzo[ d] i sot hi azol e- 6-

W@ 20rbo93pk3 ¢ aci d (2-vi nyl oxy- et hoxy)-am de (18FCH{S$2009/049453
0.37 mmol) in MeOH (4 nL) was added a 1. 0M aqueous
solution of hydrochloric acid (0.75 nL). The reaction
m xture was stirred at roomtenperature for 1 hour
bef ore bei ng concentrated in vacuo. The resultant

resi due was taken u |n et hyl acetate ~washed with a
(0484t ur at B ' : arp-driods g ndazol-5-yl

carbona%gmxagﬁgﬂgghp@l?gﬂmggaﬁaﬁzscn) flltered and
evaporated I n vacuo € resul tant residue was
subj ected to flash cﬁPaﬁtoraphy (Si - PPC, gradient 0%
to 100% ethyl acetate ) €0 afford the title
conpound as a yell ow soli ,
A: RT = 9.81 min, [MH 1H NMR (CDC13, 400
MHz) 9.33 (1 H, s), 8.86 s,'8.77(1H s),
7.55-7.40 (4 H m, 6.84 (h{“H t, J =8.30 Hz), 4.10
2 H t, J =416 3.91 ),
[04§5]80 (2 TH a slolutlgn of ﬁ-(%gquﬁf—lotﬁ(mhgg}mm%ngqrzole 5-carboxylic
acu? (’/(()gné: louak 91111401} 291‘3@ Wﬂ%ﬁz@ﬂhlﬂ@hyc@@dﬂ&lde (23 mg, 0.21 mmol) in
| i sot hi azol e-6- car ox%’l c acid

DN(F( (pa)mlg) Vs AlaylcFPIRI(4 mepd Xy el HOB [2348% 05kl gpmah) and DIPEA
(70 éJ_aE (8 5‘5 ; (f:lP ggie dg%’t?on%%ﬂﬁ‘é A0 ik a REBER LM IRRI D RE QMG a8 The
rea¢t{oR)miRugs wasrdluteyl Iw1[hleth3'} elieteodndrmaghag| with dabxatyd agweae sodium
Rl A R DL S prdend srsrm iy gt e
res@anbiexigbd Was&tﬂtutht{dﬁ?i?ﬁyﬂghexﬁheﬁd gwmtﬂe)titkmdmpound as a pale tan solid

(39%1' ﬁ% of%fllg[g e(gi/e BT ANER Q844 Tk nBrf 3= TP )y ARiRMR486 -, 400
M}MIR) 12(12ZH ) res hW |, [s 1, 73Bd1 elx ad, dr= W-47, et Riy), )7~4ny7da7q>1y{,am

B A e e e T S NG ER

1 =%l13HAM 4404318 MaHy, 9.2212 HOM)! BRPer@tby e, diluted with
et hyl acetate, and washed with water, a saturated
aqueous sol ution of sodi um hydrogen carbonate, then

[04B6] Ne bafHoL PPl 209 445 iFRthr b N3P fhenyidrhih 68261 sothiazole-5-
concent rat ed |n vacuo. The Tesul fant TesIdue was
bowylisacid pydxexy-propaxptamydephy (Si - PPC, gradi ent 0%
to 100% TBI\/E in cycl ohexgne) to afford the title

u__ ‘_ i\ AA

72% . LCVS (et hod

conpound as a yel IHQM_B@J 266 ng, 54% . LCMS (nethod
B): RT = 4.04 nmin, [& +:54§.

2010/ 003025PCT/ U82009/ 049 @. ep 2 :

7-(2- Fl uor o- 4-i odo- phenyl -s-f'o|dI|soth|azoIe 6-

carboxylic acid ((R-2,3-d hxdr OXYy- pr opoxy) am de
[ 0440] To a sol ution of
[0437]( 2-fl "t%raosoﬂmgﬁ’994-@1{91&‘&%-%%&9135&9%%9%ér&% FE Q80 Brebs-

car boxylic
carp@R)ic 2¢id (10 gt Ay b2 o) diisorobalnthylagiined 0 Bd ) 1 dfringeol), HOBt

8RR (TP LR A Do o D 52055 DRl mu)
way ghled EDQT (i3 tmy; 6. 7%81H511)l Thegtaaion mummet\mmérrat for &6 hawns at
roo?ﬁlgtgrllh}ge?rétﬁ{eb glfélis%(lgcgwulghe Ietﬂg atc né,ﬁarr]%l rw%%hee(a 1&1 %rtae %atl*r'!l]ted aqueous
solw@shd dodidrh hydrogatcatbahael tﬁﬁplbﬁﬁiu BefSﬁlhﬂMg@lﬁe@fNa@SﬂA)uiﬁﬂtered and
hydr ogen car hgnat e, t hen. bri ne | 2504 .
coneftli gy DG Apuian &aide st i M SR inerahy (Si-pPC
resi due was subjected to flash chromatography (Si-PPC,
gradient 0% to 100% ethyl acetate in DCM to afford
the title conpound as a yel{dpow solid (127 ng, 53%.
LCVMS (nmethod A): RT = 9.05 mn, [MH + = 504. 1H NWR
(CD30D, 400 MHz) 8.88 (1 H, s), 7.74 (1 H d, J = 8.36
Hz), 7.61 (1 H d, J =8.35 Hz), 7.53 (1 H dd, J =
10.01, 1.93 Hz), 7.44 (1 H, ddd, J = 8.36, 1.93, 1.06
Hz),676(1Ht,J 853Hz) 4.05 (1 H dd, J =

AN NS "~ N PN NS PN NS N PN NN N S Va



[ 0441] EXAMPLE 28: Cycl opropanesul fonic acid
14- (2-fl uoro-4-i odo-
W@kEnpdxes no) - 1H-i ndazol -5-yl | -am de [ 0442] SR@PUS2009/049453
5- Cycl opr opanesul f onyl am no-4-(2-fl uor o- 4-i odo- phenyl a
m no) - indazol e- 1-carboxylic acid tert-butyl ester
[0443] To a sol ution of

gra@reﬁ‘tmompt'o‘k()(/(z Efd AOIQydohXdf) RhamHh aﬁltiﬁ@);omm}aa Ql @solrd (45 meg,

lic acid terf-butyl este 2 nmol
265 LOPAS GRetodc Rt 1026 THAGNET 6 SV RS GIM g 200 MEH2)

1. @i‘hoﬂi i§l® £Q1218), Rleo (12H1§B ’ﬂ@@b)& ang, 1&15“? GAXEIAHG, %ﬁ)‘ 17 B@@l H,

room t enperature for hour. The reaction m’xt

dd \A/as8 tohdemz.&@Bd1itht, \Jac&l@ Hrd4 7hel Hesi Wife3 pafk mebﬁéé (2H,
d, et WeRD) gtgbg Hagqtj\(g%ﬁ})oo m.) and water (100 nL). The

organi c separated, washed with brine, then
dri ed (Na2804) flltered and concentrated in vacuo.

wd’ﬂe resyl ,.h !:SL \[vaor %ubhecﬁed tofl sSh

r omat 0g ] oo

canbnxsditenlcrdhell)ah&-)hltvdrmmi_nbytve-atmdé e conpound (206 rrg
84% . LCMB (I\/Ethod B): RT 5 4.17 nmin, [N += 573

[0444] Step 2: Cycl mpawéi@omp

aci d[ 4- (2 fl uoro-4- |od@H
To a sol ution of
[ 2- oro-4-iodo-pheny|a

phenyl am no) - 1H i ndazol - 5-

5- cycl opropanesul f onyl ani n

m no) - i ndazol e- 1- car boxyl i CS‘ENCI d tert-butyl est er
[046%]06 m:']’St 1364 %ugro 4 10Meglylamlﬂo)\ganzoﬁ 1sgt%1azole carbox lic

d the acttTon ed at room Lenpela

acid @R)-2.2htimethyl- mmlbxmm-vmwi) arhile was added and
stirring continued for a further 1 hour before the
reacti on m xture was, @t ed- i n vacuo and the

resi due azeotroped Hh D rrﬁ noI and then DCM
again. The resultantiresid turat ed with
di ethyl ether, the solid firkte eo ofif and dried under
vacuum at 40C to give the tig-he conpound as a yell ow
lid ( 499 Ve T =1
1043857, ¢S RioeSF PN TR o0 e it QS ghazole s
carﬁoxggé 3,01&4(258)11?3% @.68@nﬁ1ﬂol)':ﬂii§)))1§p?le??lﬁlﬁﬂnde|ﬂo jld @hLSQ ;12 rrilrl_golﬁ 410Bt
1. Hz), 7. 1 H . 7.31 H d, = 8. )
(163 mg-0.4. 2)2},@111?(1@) ﬂld(Qﬁ((R)@SZZI@lm(eﬁlyh 1(2{ ldiojolan-g- ygaetw) hydrox)y’lamlne
(17@ n4g0'1 alﬁgnc(l inlhM 2m@ as S1d62EDET tj;32|i’ﬂg,, 12@11915011 Fnreattion
MPLE 29: Cycl opropanesul fonic
mlﬁ%rﬁdvaiaur(ezi 1?{5?0@

IS4 Fogptemperature, dllute with ethyl acetate, and washed
with water, a saturated aqueous solution of sodium hydrogen carbonate, then brine before

being dried (Na,SO,), filtered and concentrated in vacuo. The resultant residue was subjected
to flash chromatography (Si-PPC, gradient 0% to 50%, EtOAc in cyclohexane) to afford the
title compound as a solid (142 mg, 43%). LCMS (method B): Rt = 3.92 min, [M+H]" = 544,
[0411] Step 2 : 4-(2-Fluoro-4-iodo-phenylamino)-benzo[d]isothiazole-5-carboxylic

acid ((R)-2.3-dihydroxy-propoxy)-amide

[0412] To a solution of 4-(2-Fluoro-4-iodo-phenylamino)-benzo[d]isothiazole-5-
carboxylic acid ((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide (142 mg, 0.261 mmol)
in MeOH (2 mL) was added a 4M HCI solution in dioxane (2 mL). The reaction mixture was
stirred at room temperature for 2 hours before being concentrated in vacuo. The resultant

residue was taken up in cthyl acetate, washed with a saturated aqueous solution of sodium
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phenyl am no) - 6- met hoxy- 1Hi ndazol -5-yl | -am de o0 o=s
NH ii- 104461Step 1:

W®G2090039pF opanesul f onyl am no- 4- (2-f | uor o- 4- i 0dRET/US2009/049453
phenyl am no) - 6- met hoxy-i ndazol e-| - carboxylic acid
tert-butyl ester [0447]To a solution of
5-am no-4-(2-fl uoro-4-iodo-phenyl am no) - 6- net hoxy-

hydr6ta2@ibBndic, GALD @Y biife, @ﬁbcd(ﬁa%ds@ teydd a88 b&fcek 2O zﬁgacuo
0.201 nmol ) in pyridine cl opr opy

Thesigrylgptesidis wisitd@rateign eng aczta%/cw}ehe)xa%ﬁnta affy I tlaeetat& qoawound
as 4okl {HEmS 19654) SCAS (MORBA A e sﬁwﬁﬁl fonH}e fRungNMiRe

reaction th ure was trea vvater and extracted

(DM@ cde. %OtMiH@t]HyWS (htletap 8 (Tlﬂes)c%%(ilrléd) arigdhite dd, ] =8.48, 0.92
Hz)?’ﬁ%ﬁ%% Concg%’ A fhgvategs pdrg 89& ﬁ!at?ﬁo%h’l Hp. 4800

ere ntrated in vacu ve’ an
H, y)es b4, STrﬁe80r(é§1 tle mnésHeubpRStdd2 Honf)l3a3;?h(2 H, S)
chromat ography (Si-PPC, gradient 0 to 25% et hyl
acetate in cycl ohexane) to give the title conmpound as
[0483] of f - \BXAM PLEND: (A2-Flumo-4888thylstlGvs1-pMatyieoninB) RT =

&@mwd ((&8%438 li'ﬁvgpoxv-nronoxv) amide

[4-(2-fl uoro-4-iodo- phenyHam no) -

6- met hoxy- 1H i ndag6M 3\t | ~¢hY ge F[ 0449] A sol ution of

5- cycl opr opanesul f onghamni - fd_uor o- 4-i odo- phenyl a

m no) - 6- net hoxy-i ndazol e ic acid tert-butyl

ester (217 nmg, 0.36 nmmol) ¢ - was treated

wth TFA (2 nL) and the reaect{/on m xture stirred at

roomtenperature for 1 hour. The reaction nmixture was
[04egncnet l'S@dnﬁld 7-2-MaG U Q- @edy kil @inf 16 el @mink - bk QldBchthidk-6-

10 17 [I\/H—|]+ L 503, 1F1 vaR ngvso d6 400 MHz) :

12.92(1 H, s), 8.72(FHyN
7.34-7.24 (2 H R_&. 71 (

8.80 Hz), 3.84 (3H s),
0.84-0.73 (2 H m), 0.72-

7.60F 7.52 (2 H m,

Ns) 6.53 (1 H t, J =

(1H,m),
I

[0415] To a solution of 7-(2-fluoro-4-methylsulfanyl-phenylamino)-

benzo[d]isothiazole-6-carboxylic acid (200 mg, 0.60 mmol) and diisopropylethylamine (0.31
mL, 1.80 mmol) in DMF (2 mL) were added O-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-
hydroxylamine (176 mg, 1.20 mmol), EDCI (230 mg, 1.20 mmol) and HOBt (162 mg, 1.20
mmol). The reaction mixture was stirred for 18 hours at room temperature, and then diluted
with ethyl acetate and washed with water, a saturated aqueous solution of sodium hydrogen
carbonate and brine before being dried (Na,SO,), filtered and concentrated in vacuo. The
resultant residue was subjected to flash chromatography (Si-PPC, gradient 50% to 100%,
Et,O in pentane) to afford the title compound as a yellow oil (171 mg, 61%). LCMS (method
B): Ry =23.85 min, [M+H]" = 464.

[0416] Step 2 : 7-(2-Fluoro-4-methylsulfanyl-phenylamino)-benzo[d]isothiazole-6-

carboxvlic acid ((R)-2.3-dihydroxy-propoxy)-amide

[0417] To a solution of 7-(2-fluoro-4-methylsulfanyl-phenylamino)-

100



We claim 1. A conmpound of forrmula | and I1: or a

salt thereof, wherein: Z1 is NR, Sor 0; RLis H,
wC1010803kkyl , CF3, CHF2, or cyclopropyl; R1' iBCFS2009/049453

Cl-C3 al kyl, cyclopropyl, halo, CF3, CHF2, CN, NRARA

or ORB; each RA is independently Hor Cl1-C3 alkyl; RB

is H or Cl1-C3 alkyl optionally substituted with one

berRb[dTtBiaRA-O-carbexyllis a&ﬁ%%%zqrz MNjiméthyl- En 583 xShn- Mylrﬂétwayﬂsﬂlde
ot

that Z2 and Z3 are n N at t sane tine;

(17RangaP &7 Pesd e (3mEavacadded ¢ | O aqueqps sefutingt llaﬂﬂ@chlorlc

acid Qf%_()?’mL). N reaction mixture was stirred at room temperature for 1 hour before being
concentrated in vacuo. The residue was taken up in ethyl acetate, washed with a saturated
aqueous solution of sodium hydrogen carbonate followed by brine, dried (Na,SO,), filtered
and evaporated in vacuo. The resultant residue was subjected to flash chromatography (Si-
PPC, gradient 0% to 100%, MeOH in DCM) to afford the title compound as a yellow solid
(42 mg, 26%). LCMS (Method A): R = 8.80 min, [M+H]" = 478. 'H NMR (CD;0D) 8.81 (1
H,s), 7.63-7.56 (2 H, m), 7.12-7.04 (3 H, m), 4.10-4.04 (1 H, m), 3.98-3.86 (2 H, m), 3.64-
3.55(2 H, m), 2.50 (3 H, s).

[0418] EXAMPLE 23: 7-(4-Cyclopropvl-2-fluoro-phenylamino)-
benzo|dlisothiazole-6-carboxvlic acid ((R)-2,3-dihydroxy-propoxy)-amide

TG,

[0419] Step 1 : 7-(4-Cyclopropyl-2-fluoro-phenylamino)-benzo[d]isothiazole-

6-carboxyvlic acid ((R)-2.3-dihydroxy-propoxy)-amide

[0420] To a solution of 7-(4-cyclopropyl-2-fluoro-phenylamino)-benzo[d]isothiazole-
6-carboxylic acid (155 mg, 0.47 mmol) and diisopropylethylamine (0.10 mL, 0.61 mmol) in
DMF (5 mL) were added O-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-hydroxylamine (97
mg, 0.66 mmol), EDCI (117 mg, 0.61 mmol) and HOBt (83 mg, 0.61 mmol). The reaction
mixture was stirred for 2 hours at room temperature, diluted with ethyl acetate, washed with
water, a saturated aqueous solution of sodium hydrogen carbonate, then brine before being
dried (Na,S0Oy), filtered and concentrated iz vacuo. The resultant residue was taken in MeOH
(10 mL) and a 4.0M solution of hydrochloric acid in dioxane (1.0 mL) was added. The
reaction mixture was stirred at room temperature for 1 hour before being diluted with ethyl
acetate, washed with a saturated aqueous solution of sodium hydrogen carbonate then brine,
dried (Na,S0y), filtered and evaporated in vacuo. The resultant residue was subjected to
reverse-phase HPLC (Gemini 5 micron C;3 250x21.20mm column, 0.1% formic acid,
gradient acetonitrile/water, 15 to 95%, ramp time 20 minutes) to afford the title compound as

a yellow solid (115 mg, 59%). LCMS (method A): Rt =9.02 min, [M+H] = 418. 'H NMR
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( CR14R15) nC(=Y' ) R11, - (CR14R15)nC(=Y')OR11,
- (CR14R15) nC(=Y"' ) NR11R12, (CR14R15)nNR11R12,

WO ¢@ReIR15) nOR11, - (CR14R15)nSR11, PCT/US2009/049453
- (CR14R15) nNR12C(=Y' ) R11, (cR14R15)nNR12c( vy, )(all,
(CcR14R15) nNR13c( Vv) NR11R12, (cR14R15)nNR12s02R11,
(CR14R15) n0OC(=Y" ) R11, -(CR14R15)n0C(=Y")OR11,

(DMEGRL AN 5 (1) INRS 1121 Hig}é@@ B0%69] 200RF1D)8.35 Hz),

CRI14R15) nOP(=Y") (0 R12),
70@%@9 ,n?),n 5&1@) %dm%}i 341 4RIS 2] Ri$.92 H2), 3.40 2 H,

0.7 (AT P (A IO ANT )
( CR14R15) nSC( Y')Rll - (CRL4R15) nSC( =Y' ) OR11,

&11n0 < el% d]isothiazole-6-

ic agidd{ (R)e] 0y ) OGaIkyI C3- C4
carbocyclyl Y|s WC(O) ,ger R5 |

Ng{@

[0422] Step 1 : 7-(4-Bromo-2-fluoro-phenylamino)-benzo[d]isothiazole-6-carboxylic
acid ((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide

H
I~ AN O
o Y © gy F
T a0l
fS Br
=N

[0423] To a solution of 7-(4-bromo-2-fluoro-phenylamino)-benzo[d]isothiazole-6-

or

carboxylic acid (584 mg, 1.59 mmol) and diisopropylethylamine (0.82 mL, 4.77 mmol) in
DMF (6 mL) were added O-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-hydroxylamine
(468 mg, 3.18 mmol), EDCI (611 mg, 3.18 mmol) and HOBt (430 mg, 3.18 mmol). The
reaction mixture was stirred for 18 hours at room temperature, diluted with ethyl acetate, and
washed with water, a saturated aqueous solution of sodium hydrogen carbonate then brine
before being dried (Na,SO,), filtered and concentrated in vacuo. The resultant residue was
subjected to flash chromatography (Si-PPC, gradient 50% to 100%, TBME in cyclohexanc)
to afford the title compound as a yellow oil (370 mg, 47%). LCMS (method B): Rt =3.96
min, [M+H]" = 496/498.

[0424] Step 2 : 7-(4-Bromo-2-fluoro-phenylamino)-benzo[d]isothiazole-6-carboxylic

acid ((R)-2.3-dihydroxy-propoxy)-amide

[0425] To a solution of 7-(4-bromo-2-fluoro-phenylamino)-benzo[d]isothiazole-6-
carboxylic acid ((R)-2,2-dimethyl-[ 1,3 ]dioxolan-4-ylmethoxy)-amide (370 mg, 0.75 mmol)
in MeOH (4 mL) was added a 1.0M aqueous solution of hydrochloric acid (1.50 mL). The

reaction mixture was stirred at room temperature for 2 hours before being concentrated in
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X1 R11'0?Z Wis, or RS is Hor C-Cu alkyl; X1 is

selected fromR' and -OR'; when X1 is Rir, Xl is
wopinoeaki y taken together with R5 and the ni t POER2009/049453

atomto which they are bound to forma 4-7 nenbered

saturated or unsaturated ring having 0-2 additional

het eroatons selected fromO, S and N, wherein said

vadib Mthelr&u Rt rQRAE Wis ﬁddé}ﬁﬁﬁ ih léih%ﬂac‘é&a&h w@fﬂl@d Qfith H@ﬁtﬁra%%jﬁ’e%us
sel ected from hal o,

solut(oep?i oy hg(trgge)n%rbona‘t? @mgmyhﬁec@?\l ax);Q;prgtered and evaporated in

vac&g F:#h% %ggtﬂg E?élﬁdll&'@g@&b ectoe)ﬁ ﬁﬂg%lﬁ%%ﬂﬂ%% é%%& -PPC, gradient 0% to

@Hm IPQM? (0 affqkiBRDIE F ARG € &Yel oORpid (24(2@%]@ R26)l§-MS

ISR SRR g MR RSO gy 7 1.

7.76{/GR1DR26).70G( & ¥, INRE 8RS Hiz),-(42RLORAG) .m0IS{ 0)-Z CSRLE) m), 6.95 (1

.4 R RO S Lo TS i g By oo s4 2 .

[0426] EXAMPLE 25: 7-(4-Bromo-2-fluoro-phenylamino)-benzo|d]isothiazole-6-

carboxylic acid (2-hyvdroxy-ethoxy)-amide

H
HO_~ N oH .
N@
,S Br
=N

[0427] Step 1 : 7-(4-Bromo-2-fluoro-phenylamino)-benzo[d]isothiazole-6-carboxylic

H
X O gN oH .
N@
/S Br
=N

[0428] To a solution of 7-(4-bromo-2-fluoro-phenylamino)-benzo[d]isothiazole-6-

acid (2-vinyloxy-ethoxy)-amide

carboxylic acid (210 mg, 0.57 mmol) and diisopropylethylamine (0.29 mL, 1.71 mmol) in
DMF (2 mL) were added O-(2-vinyloxy-ethyl)-hydroxylamine (117 mg, 1.14 mmol), EDCI
(220 mg, 1.14 mmol) and HOBt (154 mg, 1.14 mmol). The reaction mixture was stirred for
18 hours at room temperature, diluted with ethyl acetate and washed with water, a saturated
aqueous solution of sodium hydrogen carbonate then brine before being dried (Na,;SO4),
filtered and concentrated in vacuo. The resultant residue was subjected to flash
chromatography (Si-PPC, gradient 0% to 100%, TBME in cyclohexane) to afford the title
compound as a yellow oil (95 mg, 37%). LCMS (method B): Rt = 3.90 min, [M+H] =
452/454.

[0429] Step 2 : 7-(4-Bromo-2-fluoro-phenylamino)-benzo[ dlisothiazole-6-carboxylic

acid (2-hyvdroxy-ethoxy)-amide

[0430] To a solution of 7-(4-bromo-2-fluoro-phenylamino)-benzo[d]isothiazole-6-
carboxylic acid (2-vinyloxy-ethoxy)-amide (95 mg, 0.21 mmol) in MeOH (4 mL) was added
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(CR19R26) nS( 0) 2R16, - (CR19R26) nS(0) 2NR16R17,
- (CR19R26) nS(0) (OR16), (CR19R26)nS(0)2(0R16),
WO ¢@Reem26) n SC(=Y' ) R16, - (CR19R26)n SC(=Y"') ORA@I/US2009/049453
(CR19R26) nSC(=Y' ) NR16R17, and R21; each R' is
i ndependently H, Cl-Cu al kyl, C2-C8 al kenyl, C2-C8
al kynyl, carbocyclyl, heterocyclyl, aryl, or
al l@M &{u@@\fs)éblutlgﬁ of h%l%cl%ﬂc R 0oamin ARPRBARAt A uk widlstiffed at
C8 al kenyl, C2-C8 al kynyl, carbocyclyl,
rooH)et@@pgétyEg f9{ | h@g&;p ored:?elqgé{ogqegg?tyql in vgpuq:\rTh@ﬁ:gulm‘Qremdue was
tak&rpﬂﬁﬁlréﬁ‘é/l we{alib waghe B iWlith Q980 ek MPLRD IR AESidHh hﬁfrbgeq

form a mber ed saturated, unsaturated or aromm

carbgnaty theadiring, C@wQ (NeSerofitundansdavensrased #ngmooThaeami@ngsidue
' ' j [ | t
waéé‘%h%#gfeﬁ tosﬁ"c{sg cfnjoﬂlg}oglz;{)g}gégfl ppe %rxiil%ﬁ{lbsé%\fo 1%'@‘%, et\l-\%l ég%;tgtg?n DCM)

re groups se rom
to affu@Rthe Gile @Bniuky bs, a el so1BH 62-n0, €)% 08 ALK ¢rhgthod-A5( Bir =051

ol 0 IR s O 00 L g

s), 7.67 0) IH{, C—8CB) 1a)k:4) (1 @, 040 HATE7. 34-k94 ) PH, mNGR8<(TH, d, T =

A LDEPE Dy MBS A 01

- S2NH2, - SC2NH( G - ce al kyl), -SO2N(Gi-C6 al kY1) 2,
0 G - C6

0) NH2
[04gﬁf<y)1) 2,

ML 1 D I nDRhe AN 114 5 1M |18 A
carb OB Q-1((& @ﬁ)x lelﬂy amrdﬂ(c 05 al kyI)C(O) NH(C - %
al ky - N y N(G -C6 al kyl) 2,
"NHC( 0) NH( G - CB al kyd )~z %0) NG 6 al ky1l) 2,
-NHC(0) 0(Gi - C6 al kyl ),  afid [ N0 -IC6 al kyl ) C(0) O( i - CB
alkyl); R14 and R15 are i @»u ly selected fromH,

Cl-Cu alkyl, aryl, carbocys¥s, ~hkétegrocyclyl, and
heteroaryl; RO 71(:) N, R74yNHN-O

[0432] Step 1 : 7-(2-Fluoro-4-iodo-phenylamino)-benzo[d]isothiazole-6-carboxylic

acid (2-vinyloxy-ethoxy)-amide

H
\/O\/\O,N (0] y E
ls I
=N

[0433] To a solution of 7-(2-fluoro-4-iodo-phenylamino)-benzo[d]isothiazole-6-

carboxylic acid (328 mg, 0.79 mmol) and diisopropylethylamine (0.41 mL, 2.37 mmol) in
DMF (2 mL) were added O-(2-vinyloxy-ethyl)-hydroxylamine (163 mg, 1.58 mmol), EDCI
(303 mg, 1.58 mmol) and HOBt (213 mg, 1.58 mmol). The reaction mixture was stirred for
18 hours at room temperature, diluted with ethyl acetate, and washed with water then a
saturated aqueous solution of sodium hydrogen carbonate, then brine, before being dried
(Na,S0,), filtered and concentrated iz vacuo. The resultant residue was subjected to flash
chromatography (Si-PPC, gradient 0% to 100%, TBME in cyclohexane) to afford the title
compound as a yellow foam (194 mg, 49%). LCMS (method B): Rt = 3.99 min, [M+H]" =
500.

[0434] Step 2 : 7-(2-Fluoro-4-iodo-phenylamino)-benzo[d]isothiazole-6-carboxylic

acid (2-hydroxy-ethoxy)-amide
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M\ NH(:)7/ NR7 NN -1---1-- x2is O S, or NRO; R7 is
selected fromH, halo, CN, CF3, -0CF3, -NOZ,
WO ¢@Ream25) nC(=Y' ) R11, (CR14R15)nC(=Y")OR11, PCT/US2009/049453
- (CR14R15) nC(=Y' ) NR11R12, -(CR14R15)nNR11R12,
(CR14R15) nOR11, - (CR14R15)nSR11,
- (CR14R15) nNR12C(=Y' ) R11, (CR14R15)nNR12C(=Y")OR11,
[043$ CR14 Rh%)anslbﬂ%l@%{: 52) hmmgdo Keﬁﬁlﬁﬁé?b&ﬂ%{%@&&%&e -6-
4R15) =Y' )R1

Carbwm ard @ywexlewt}lmfm@ (187 1@)@4%5%@3( M)e@bdﬁmla) was added
al D(\%@&%%lﬂgg{ Gle UfoBitdad &&B{O@S mlﬁgl T?e reflc()tlolr'\l’l rr:ll_lxture was stirred at

room(@mermg) fos( yw pgére befrgrpaRIGYted ZOOFRN qm@tant residue was

s GRS O AR i

carb¢n@R] R B eSO e\ Np R L RiRred @1d @@Qoraieligm vac@-T@8 resultant residue

wasgéruy fe’@%l%ll 1o dﬁ%h Bl %\%}ﬂl}h@? %[’EO (%e t O% {Belt()ﬁf% X%fgétate in DCM)

eteroar rom C
to ﬁfok@/ihg title ydmpovad Myﬂﬂbwlsphméﬂél’r@c%%)/ LCMeh@nethod A): Ry = 9.81

i ELR2  RR EE R AR g 1977110,

7.55-7.40 (4 H, m), 6.84 (1 H, t, ] = 8.30 Hz), 4.10 2 H, t, ] = 4.16 Hz), 3.91 (1 H, t, ] = 6.45
Hz), 3.80 (2 H, t, ] = 4.55 Hz).

[0436] EXAMPLE 27: 7-(2-Fluoroe-4-iodo-phenylamino)-benzo[d]isothiazole-6-

carboxylic acid ((R)-2.3-dihydroxy-propoxv)amide

H
Ho Yy o OH F
OH N\©\
S |
=N

[0437] Step 1 : 7-(2-Fluoro-4-iodo-phenylamino)-benzo[d]isothiazole-6-carboxylic
acid ((R)-2.2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide

H
fS |
=N

[0438] To a solution of 7-(2-fluoro-4-iodo-phenylamino)-benzo[ d]isothiazole-6-

carboxylic acid (377 mg, 0.91 mmol) and diisopropylethylamine (0.47 mL, 2.73 mmol) in
DMF (4 mL) were added O-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-hydroxylamine
(268 mg, 1.82 mmol), EDCI (349 mg, 1.82 mmol) and HOBt (246 mg, 1.82 mmol). The
reaction mixture was stirred for 18 hours at room temperature, diluted with ethyl acetate, and
washed with water, a saturated aqueous solution of sodium hydrogen carbonate, then brine
before being dried (Na,SO,), filtered and concentrated in vacuo. The resultant residue was
subjected to flash chromatography (Si-PPC, gradient 0% to 100%, TBME in cyclohexane) to
afford the title compound as a yellow solid (266 mg, 54%). LCMS (method B): Ry =4.04
min, [M+H]" = 544.
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(CRL4R15) nC(=Y' ) NRL1R12, - (CRL4RL5)gNRL2C(=Y')RL1,
- (CRL4R15) qNR12C( =Y' ) ORL1,
W@ BROARDZ) NRL3C(=Y' ) NRL1R12, - ( CR14R15) qNRL2SOCRIS3009/049453
- (CR14R15) qOC(=Y' ) R11, (CRL4R15)q0C(=Y")ORL1,
- (CR14R15) qOC(=Y' ) NRL1R12, - ( CRL4R15)q0S(0)2( 0R11),
(CR14R15) qOP( Y' ) (OR11) (ORL2),

s Iy c2- C8 al kynyl car bocycl yl,
[04&@t er ocyl%l a)@olu‘u@ﬁ ¥t 7 (Zaﬂﬁjora Qtlgﬁ@ﬁ{eﬁylamﬁj@) bénzﬁcll%hlg@ole -6-

al 'k or C3-C4 carbocyclyl; H,

carbale acieHRER. 2adimeiyl (1. e kgvlwyhozy}:%mlld@é%ﬁé img, 0.48 mmol)
. r - -1 Sl I:
o 095 APV Moo S, 8 B 7 . e
rea(t@m@iml)e'@Rlsmre@acrhorﬁa&mﬂeslturm the g & hdembefpreHeingabesentrated in
, al kyn

vacgio. r’l% égsghyr{t :resﬁ%? e%?lso %L(}:é] Wln eth%??cgéh é})vgs?ﬁoé ; itP a S%H.l.l%ted aqueous
solut@@red sodul‘iiﬁ]ﬁydre@n(cﬁ]boﬁﬁe tolek yhl)q, dm{ctcmmm)mwam @vaporated in

9R2) NOR16 - 0)n 6: provjd at R6
vt Vs O e bt ORI 4 S Hinenefiehy P Catradneges o
10096, eBiyl ficetase 1, ICM Pto@ifod] the]tidcodipdind as a yellow solid (127 mg, 53%).
LCMS (method A): Ry =9.05 min, [M+H]" = 504. 'H NMR (CDs0D, 400 MHz) 8.88 (1 H,
§),7.74 (1 H, d,J =836 Hz), 7.61 (1 H, d, ] =8.35 Hz), 7.53 (1 H, dd, ] = 10.01, 1.93 Hz),
7.44 (1 H, ddd, J = 8.36, 1.93, 1.06 Hz), 6.76 (1 H, t, ] = 8.53 Hz), 4.05 (1 H, dd, J = 10.03,
3.50 Hz), 3.96-3.83 (2 H, m), 3.63-3.52 (2 H, m).

[0441] EXAMPLE 28: Cyclopropanesulfonic acid [4-(2-fluoro-4-iodo-

phenvlamino)-1H-indazol-5-yl]-amide

/
=N

Iz

[0442] Step 1: 5-Cyclopropanesulfonylamino-4-(2-fluoro-4-iodo-phenylamino)-

indazole-1-carboxvlic acid tert-butyl ester

o>
O 'NH H
@N
/
N=-N

o5
X

[0443] To a solution of 5-amino-4-(2-fluoro-4-iodo-phenylamino)-indazole-1-

carboxylic acid tert-butyl ester (200 mg, 0.43 mmol) in pyridine (2 mL) was added
cyclopropyl sulfonyl chloride (0.218 mL, 2.14 mmol) and the mixture stirred at room
temperature for 1 hour. The reaction mixture was concentrated iz vacuo and the residue

partitioned between ethyl acetate (100 mL) and water (100 mL). The organic layer was
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wherei n each said al kyl, al kenyl, al kynyl,

carbocyclyl, heterocyclyl, aryl and heteroaryl of R2,
WORN10MB02R5, R6, R6', R7, Rs, R9, Ra), RH, R12, PRI/BS20RL49453

and R5 is independently optionally substituted with

one or nore groups independently selected from hal o,

CN, CF3, -0CF3, -NO2, oxo, -Si(C-C6 alkyl),
sepafafeRLQRRE) W Em{ecmlg Q) QSO’4) )i%G and %&ﬁ%@&lﬁﬁ: (duo. The

y, ) NR16-- 17, CR19R2%) R16R17, CR19R20) n0
resul(ag:\rfgpl@q)vy%gpqmected fodky q:tggt}lﬁtmm( P Grepadient 10 35% ethyl
ace(a%%?@ﬁ&m%gﬂ?ﬁﬂe%%o ound (206 m 840/ LCMS (Method B): Ry =
Y' ) NR16 nNR17S02R16,

4.17 (@RiMFﬁﬂOjiﬂ?C( Y ) R16 (CR19R20) nOC( Y ) OR16,

[04?
6 9R20) nS( 0) R16,

o TR 3%50%% og%%gg%&g% Fifmino o1

carb:@R1 &R2 @) HBE( eé:félj(m@mg, (TRLORDGY) PEE( (B¥h). CRistidded TFA (1 mL)

andE R R hd POt Ry T R oA T we

added aﬂBstﬁﬂilkg/d’d)yihnued Efdilbﬁhpth:ér)ﬂh.ou]l’l&ﬁlﬁé deyredeyibn madtytk wa®©€oncentrated
. heter I erein L
i A s e Rt DRt Rol Gl hen ngVisetia: T 41

resh]San DRt it Whsl thitusddkusd it a&bmgﬂ éﬂheIr hh@ﬂﬁ‘ld@iltefm 3 aga @ﬁ&ﬁunder
sel ected from hal o,

vacupp at 4()59 to giye et Caan?ani as a g(fl@fﬁv sg@d é&ﬁg&}g )49 / ). N]_.@MS (X/fethod
A): FNH( SloGaralid 437 NG %KM LDO@M@%%(@M 2 k)}d7)(,1 H,s),

CORH, -002 01 C6’ al kyl)
78@(1;(151;5)) 7.5 0)-4d 1= B84, 196Hz)7 9(1H s)731(1H J 874H)

7.25-7.20 (2 H, m), 6.45 (1 H, t, ] = 8.84 Hz), 2.40-2.32 (1 H, m), 0.75-0.62 (4 H, m), -0.05
(1H,t,J =333 Hz).

[0445] EXAMPLE 29:Cyvclopropanesulfonic acid [4-(2-fluoro-4-iodo-

phenyvlamino)-6-methoxv-1H-indazol-5-yl]-amide
Yo
0=s.

I NH H

O\CQN I

|
N-N

[0446] Step 1: 5-Cyclopropanesulfonylamino-4-(2-fluoro-4-iodo-

phenylamino)-6-methoxy-indazole-1-carboxvlic acid tert-butyl ester

[0447] To a solution of 5-amino-4-(2-fluoro-4-iodo-phenylamino)-6-methoxy-
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al kyl)2, -N(GC -C6 alkyl)C(0)(C -C6 al kyl),
-NHC(0) (G -C6 al kyl), -NHS02(C -C6 al kyl), -N(G -C6
W@kky0)BRR2( Ci - C6 al kyl ), -SO2NH2, - SO2NH( Ci - CoPEI/K§10p9/049453
-S2N(CGi -C6 al kyl)2, -0C(0)NH2, -O0C(O)NH(G -C6 al kyl),
-0C(O0)N(Gi -C6 alkyl)2, -0C(0)0(C C6 al kyl),
-NHC(O)NH( G -C6 al kyl), -NHC(0)N(C -C6 aI kyl) 2,
indadN{Q o408k Wi €D (e@er @0 ﬁr kG’ b0 1, mmbi) & )ﬁ;ﬁhne (2 mL) was
aI kyI)C(O%:ﬁu(lCl C6 al 8) %:IQIHC&@
@eylegh]@ylﬂy Q_Z l_rrm,{é(()gljng? e gaktwn)mlxgllrpdstlrred at
roorrN@rgFergﬁreaﬂok Yé ﬁoqrso )1(1)1@: Qacﬁ&r ﬁlxlﬁ)fe )fvas t%atéa]v@t}faﬁgera%a extracted
her with enltrogento whi ch ey are attached
tWI%Wﬁh athBLasetntenEbfr enm@mdwmlthr@mgmre rvwsl@d with veatenéiade
L R R e e s S
subgactedte ﬁasgrcbwpelmedpby:fsed’m guanlikmt Ooto 26N, ethyd @RBite @E?@lohexane)

T Oﬁirﬂl%ref%e PRy (R KA g B B

4168@12([M+H¢6—é®3<yl) “COPH, -0Q2(Ci- 06 al kyl ), C(O)NH2
i - i kl - NG,

[043%(

NHSOZ( G 0al kol N wGcal Kyl ) S02(Gi - ce’ al kyl ),

[0445?;’(;';,%“4250 uct)2 NH ?—NW @roé%r)e%ﬁgwlﬁr%g( g(zotﬁ%(rdl Qdé)p%enylamlno)—

6- nﬂitﬂ@&éﬂb-)rr?dazolél@(c@ﬂbeﬁ}@c -k ték-kivth) aster M‘I‘@(r@ [3"3|6 @AmdPPinad&MI(¥ mL)
al kyl)2, -N(G-C6 alk C(O)NH( G - Co
wa%tre@)t,qd)wnh 'N’(ACQ Bh) %Hdlt%q @f(t]@)l Ntr@pre@grrgcﬁl Wg_grg temperature for 1 hour.
The INE@{OQ)HNHG@ we@@oﬁ’dn@ﬁﬁted in- DR Me@e%earltﬁ)/ale)dzwlth d1ethy1 ether
C6 al kyl and -N(Ci -C6 al k g)MC(O)
to %‘Y%}?P le M@Oawaaw @hntwéﬁéh%érﬁ Py %s)ei %@nethOérﬁ)HRT—

10. 9 E‘HZ ﬁ'*s\(h IHW)(DM%E))&! 400(1\%‘%)\ 12 9@@1&@%)’83’?2’ LH ), 7.60-

-heterocyclyl, and - het eroary
7. 52:(2 H}mek%lﬁ 24012 FoB)ah. Refiyi, S) @5-3@8 Halt Kyn§: 80 HZ) 3.34 (3 H S) 2.53-
r BogY ¢!y teroc y or heteroaryl,

248 eﬁeﬁﬁ 6820%73@5@(3/?&@?(?%1% |onaIIy substi tut ed
with one or nore groups selected from hal o, oxo, CN,
-0CF3, CF3, -N®2, C-C6 alkyl, -OH -SH, -0(C-C6
al kyl), -S(C-C6 alkyl), -NH2, -NH(C -C6 al kyl),
-N(G -C6 al kyl)2, -S02(Ci-C6 al kyl), -CO2H, -02(C -C6
alkyl), -C(O)NH2, -C(O)NH(C -C6 alkyl), -C(O)N(GC -C6
al kyl)2, -N(C -C6 alkyl)C(0) (G -C6 al kyl),
-NHC(0) (G -C6 al kyl), -NHS02(Ci-C6 alkyl), -N(G -C6
al kyl ) S02( G -C6 al kyl), -SO2NH2, -S2NH(C -C6 al kyl),
-SO2N(Gi -C6 al kyl)2, -0C(0O)NH2, -0OC(O)NH(C 1 -C6
alkyl), -0C(O)N(C 1 -C6 al kyl)2, -0C(0)0(C 1- C6
al kyl), -NHC(O)NH(Ci -C6 al kyl), -NHC(O)N(G -C6
al kyl)2, -N(C -C6 alkyl)C(O)NH(GC -C6 alkyl), -N(G -C6
al kyl ) C(O)N(Ci -C6 al kyl)2, -NHC(O)NH(C -C6 al kyl),
-NHC(O0)N(Ci - C6 al ky1)2, -NHC(0)0(C -C6 al kyl), and
-N(Ci-C6 alkyl)C(0)O(Ci-C6 alkyl); each Y' is
i ndependently 0, NR22, or S; and R22 is H or Cl-Cl12
al kyl; provided that in formula (1), (i) when Z1 is
NR and Z2 is N, then Y is not CO2NH2; and (ii) when
Z1 is NR, Z2is N Rl' is H Z3is CR3 wherein R3 is
H, CH3, CF3, CHF2, or CH2F, R7 then Y is not CO2Et or
2. The conpound of claiml wherein Z2 is N and Z3 is
CR3.
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3. The compound of claim1l wherein Z2 is CR2 and Z3 is
CR3. 4. The conpound of claim1l wherein Z2 is CR2 and
WQ01080325 5. The conmpound of claim 3 or 4 wher BCTIURRD09/649453
H, nmethyl, CF3, O, or F. 6. The conpound of claim5
wherein R2 is H O or F. 7. The conpound of claim2
or 3 wherein R3is H nethyl, nmethoxy, CF3, d, or F
w&laihhe conpound of claim 7 wherein R3 is H, nethoxy,
A or F. 9. The conpound of claim®6 wherein R2 is H
10. The conpound of claim2, 3 or 4 wherein Z1 is NR .
11. 1Thefggﬂmgﬂggop%nﬁagtgmq@ wherein Rl is H 12. The
conmpound of claim2, 3 or wherein Z1 |s S. 13. The
conpound of ¢l aigh 10 or 12 vvhere| nYRL'Rfs H 14. The

conpound of gl ailm 13 wrfei n X1 islsel get ed (RS
HOe' HO- >(Z; N : Zi7 ¥
2
A~ 6 r4 1 R®
. ~R" R . 2
I 1

or a salt thereof, wherein:

Z'isNR!, S or O;

R'is H, C;-C; alkyl, CFs, CHF,, or cyclopropyl;

R"is H, C;-Cs alkyl, cyclopropyl, halo, CF3;, CHF,, CN, NR*R* or OR®;

each R* is independently H or C,-C; alkyl;

R® is H, or C,-C; alkyl optionally substituted with one or more halo;

Z?is CR? or N;

7% is CR? or N; provided that Z* and Z* are not both N at the same time;

R?and R? are independently selected from H, halo, CN, CF3, —OCF3, -NO,,
—(CR"RP),C(=Y"R", «(CR"R"),C(=Y")OR", «(CR"R"),C(=Y")NR''R",
_(CRMR"),NR''R"?, -(CRMR"*),0R!!, -(CR"R'*),SR!!, —(CRR'%),NR>C(=Y*)R ",
—(CR"R™),NR"C(=Y")OR", (CR™R"),NR*C(=Y")NR''R'?, (CR"R"),NR"*SO,R"",
—(CR™R™),0C(=Y"HR", (CR"R"),0C(=Y")OR", ((CR"R"),0C(=Y")NR''R",
—(CR™R"),08(0),(OR"), ~(CR"R"),0P(=Y")(OR'")(OR'?),
—(CR™R"),0P(OR')(OR'?), —(CR"R"),S(O)R", «(CR"R"*),S(0),R"",
—(CR"R"),S(0),NR"'R"?, ((CR"R"),S(O)OR"), -(CR"R"),S(0),(OR™),
—(CR™R™),SC(=Y")R", «(CR™R"),SC(=Y"OR", -(CR"R"),SC(=Y")NR''R"?,
C1—Cyy alkyl, C,—Cgs alkenyl, C,—Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and
heteroaryl;

R*is H, C,-Cg alkyl or C3-C4 carbocyelyl;

Y is W-C(O)- or W’;
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H2N(s HOO>" HN------ Moo X, HNEVO>"HN ", o0, "0:>c

HOO>. HO) < OH HOO><(:)>(' OH HOO s 15. The
w@mpoesees of claim 14 wherein R6 i s sel ected fPORURADY)49453
-SR16, C3-C4 carbocyclyl or C2-C3 al kynyl . 16.

The conpound of claim 15 wherein R6 is |, Br, -SWe, C3
carbocyclyl or C2 al kynyl .

R’ is H or C1—Cy; alkyl;

X' is selected from R' and —OR""; when X' is R'", X' is optionally taken together with R’
and the nitrogen atom to which they are bound to form a 4-7 membered saturated or
unsaturated ring having 0-2 additional heteroatoms selected from O, S and N, wherein
said ring is optionally substituted with one or more groups selected from halo, CN, CF;,
—OCF3, -NO,, oxo, —(CR"R*)),C(=Y")R', -(CR”R*), C(=Y")OR'’,
~(CRPR?),C(=Y")NR'R!7, -(CR'’R?*),NR!R!7, -(CR'?R?),0R S, —(CR°R?’),~SR*,
—(CR"R*), NR'"°C(=Y")R", -(CR"R*"), NR"°C(=Y")OR", <(CR"R*),
NR"®C(=Y)NR'"RY, -(CR”R*)),NR''SO,R', (CR”R*)),0C(=Y" )R,
—(CRYR*),0C(=Y")OR"®, -(CR"”R*),0C(=Y")NR'R"", ((CR"R**),08(0),(OR'®),
—(CRPR*)),0P(=Y")(OR'®)(OR'"), -(CR”R*),OP(OR'®)(OR""), -(CR"R*),S(O)R®,
—(CRPR*)),S(0),R", «(CR"R™),S(0),NR'°R"", -(CR"R**),S(0)(OR'®),
—(CR”R*)),8(0),(OR'®), ((CRPR*), SC(=Y"R'®, (CR”R*"), SC(=Y")OR'®,
—(CRPR*)),SC(=Y")NR'°R"", and R?!;

each R'" is independently H, C,—C;, alkyl, C,—Cjs alkenyl, C,—C; alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl;

R“, R'? and R" are independently H, C—C;; alkyl, C,—C;s alkenyl, C,—Cg alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl,

or R and R"? together with the nitrogen to which they are attached form a 3-8 membered
saturated, unsaturated or aromatic ring having 0-2 heteroatoms selected from O, S and N,
wherein said ring is optionally substituted with one or more groups selected from halo,
CN, CF3, —OCF3, -NO,, C;-Cg alkyl, -OH, —SH, —O(C;-Cs alkyl), —S(C;-Cs alkyl),
—NH,, -NH(C;-Cs alkyl), —N(C;-Cs alkyl),, —SO»(C;-Cs alkyl), —-CO,H, —CO»(C;-Cs
alkyl), —C(O)NH,, —C(O)NH(C,;-Cs alkyl), -C(O)N(C;-Cs alkyl),, -N(C;-C¢
alkyl)C(O)(C;-Cs alkyl), -NHC(O)(C,;-Cg alkyl), -NHSO,(C;-Cs alkyl), -N(C;-Cs
alky)SO,(C,-Ce alkyl), —=SO>NH,, —SO,NH(C,-Cs alkyl), —SO,N(C,-Cg alkyl),,
—OC(O)NH;, -OC(O)NH(C;-Cs alkyl), -OC(O)N(C;-Cs alkyl),, —OC(O)O(C;-Cs alkyl),
—NHC(O)NH(C,;-Cs alkyl), -NHC(O)N(C;-Cs alkyl),, —N(C;-C¢ alkyl) C(O)NH(C;-Cs
alkyl), -N(C;-Cs alky)C(O)N(C,;-C¢ alkyl),, -NHC(O)NH(C;-Cs alkyl), -NHC(O)N(C;-
Ce alkyl),, -NHC(0)O(C;-Cs alkyl), and —N(C;-Cs alkyl)C(O)O(C;-Cs alkyl);

R'" and R" are independently selected from H, C,—C), alkyl, aryl, carbocyclyl, heterocyclyl,
and heteroaryl;
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17. The compound of claim 15 or 16 wherein RG' is
selected fromH, halo or d-C3 al kyl. 18. The

W@ ootpoesees of claim 17 wherein R6' is F or C. PCT/US2009/049453
19. The compound of claim 15 or 17 wherein R4 is H or

nmet hyl . 20. The conpound of claim 19 wherein R4
is H 21. The corrpound of claim19 wherein R5
i's I7—| or nethyl. idhe conpound of claim 21
wherein RS is  H fo A conpound sel ected from
title coouRdsﬂ EXAPLES 5029, 24. A
phar Rebyt i cal /%Q osi tion, 8qQpprising a compound of
any ong~of cla@i ms\I- 23, a@d al har maceutical |y
wracceptabl e carri erI The pharnaceuti cal

conposition of claim24, further conprising an

addi 8l chenot herapeutic agent. 26. The

phar tical conposition of claim 24, further
Wh@é‘r‘?p ing an additional anti-inflammatory agent. WD

2010/ Q03025PCT/ US2009/ 049453 27. A net hod of

admyni st er |Na Yai d Hammuala t hefapeutp.cal | yN
effective alrmunt of a pharmateut i CA 03|t|13n of
cl alRm 24 or 25 28. A mgthod ofjtreating an

[ INa i Sease K ma ocorrpﬁ Ng HN—O
adfji ni st WNng ﬁ( ?@m& er apeut |NcaII
ef fgtti vel anountN a phar mfceutj cal ca n of

claim 24 or 26. 29. The net hod of cIa|m27 or
x> %%, svpgegRrt.n said additional agent is administered to

sai’d mammal sequentially or consecutively
R’ is selected from H, halo, CN, CF3, -OCF3, -NO,, —(CR"*R"),C ( =Y")R"Y,

—(CR14R15)nC(=Y’)OR11, —(CR14R15)nC(=Y’)NR1IRIZ, —(CR14R15)nNR11R12,
—(CRHRIS)HOR”, —(CR14R15)nSR11, —(CR14R15)nNR12C(=Y’)R11,
—(CR™R"),NR"*C(=Y")OR", ((CR"R"),NR"C(=Y")NR''R"?, -(CR"R"),NR'*SO,R",
—(CR™R™),0C(=Y"R", -(CR"R"),0C(=Y")OR", (CR"R"),0C(=Y")NR''R",
—(CR"R"),08(0),(OR"), —(CR™R"),OP(=Y")(OR''(OR "),
—(CR14R15)HOP(OR11)(OR12), —(CRHRIS)HS(O)RII, —(CRMRIS)HS(O)zR“, _(CRMRIS)n
S(0)NR''R"?, <(CR"R"),S(O)(OR"), «(CRR"),S(0),(OR'"), ~(CR"*R"),
SC(=Y")RY, -(CR"R"),SC(=Y")OR", (CR"R"),SC(=Y")NR''R'?, C,~C}, alkyl,

er@)La: ﬁ%@gﬁé &I\gl(;k gﬁ wr}ﬁ%&mﬁ%ﬁ%ﬁ%s\m@%

C,—Cg alkenyl, C,—Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R® is selected from C;—C ) alkyl, aryl, carbocyclyl, heterocyclyl, and heteroaryl;

R’ is selected from H, -(CR"*"R"),C(=Y")R"", -(CR"R"),C(=Y")OR",
—(CR14R15)nC(=Y’)NR1IRIZ, —(CR14R15)qNR“R12, —(CR14R15)qOR11, —(CR14R15)qSR11,
—~(CR"R")NR"*C(=Y")R"!, ((CR"R");NR"C(=Y")OR"",
~(CR"RP)NR"”C(=Y)NR''R"?, ((CR"*R"*){NR"*SO,R"", «(CR"R"*);0C(=Y")R",
—~(CR"R");0C(=Y")OR", ~(CR"R");OC(=Y")NR''R", ~(CR"R"*){0S(0),(OR"),
—~(CR"™R");OP(=Y")(OR')(OR "), «(CR"R"*);OP(OR'")(OR "), «(CR"R"*),S(O)R"",
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—(CRMR"),S(0),R", -(CR"R"), S(0),NR'"'R'?, C,—C}, alkyl, C,—C; alkenyl, C,—Cs
alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R is H, C,-Cg alkyl or C3-C4 carbocyclyl;

R® is H, halo, C,-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, carbocyclyl, heteroaryl, heterocyclyl,
—~OCFs, -NO,, -Si(C;-Cg alkyl), —(CRR*),NR'*R", -(CR"R**),OR®, or
_(CR"R™),SR';

each R® is independently H, halo, C;-Cs alkyl, C,—Cs alkenyl, C,—Cg alkynyl, carbocyclyl,
heterocyclyl, aryl, heteroaryl, CF3, —OCF3, —NO,, —Si(C;-Cs alkyl), —(CRIQRZO)HNRMR”,
—(CR"R*),0R'®, or «(CR"R**),SR'®; provided that R® and R® are not both H at the
same time;

pisO0, 1,2 or3;

nis0,1,2 or3;

qis?2or3;

wherein each said alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl of R?,
R? R* R, R% R%, R’ R® R, R R'" R'" R', R R"Yand R" is independently
optionally substituted with one or more groups independently selected from halo, CN,
CF3, —OCF3, —-NO,, 0x0, -Si(C;-Cs alkyl), -(CR”R*),C(=Y")R'®,
_(CRR™),C(=Y")ORS, (CRPR?*),C(=Y")NR'R!7, -(CR"*R?’),NR 'R "",
~(CRPR?%),0R 'S, -(CR'"R2),SR'®, ~(CR"*R2*),;NR!°C(=Y")R"",
—(CRPR*),NR'"°C(=Y")OR"", «(CR"R*),NR"*C(=Y")NR'°R"’,
—(CRPR*),NR'"SO,R", -(CR"R**),0C(=Y")R'’, -(CR"R*")),0C(=Y")OR ",
—(CRPR*),0C(=Y")NR'R"", ((CR"R*),0S8(0),(OR"®),
—(CRPR*)),0P(=Y")(OR'®)(OR'"), -(CR”R*),OP(OR'®)(OR""), -(CR"R*),S(O)R®,
—(CRPR*),S(0),R"®, «(CR"R™),S(0),NR'R"", «(CR""R*),S(0)(OR %),
—(CR"R**),8(0),(OR"%), -(CR"R*)),SC(=Y")R'®, -(CR”R*),SC(=Y")OR’,
—~(CR"R**),SC(=Y")NR'°R", and R*';

cach R'®, R and R" is independently H, C,—C;, alkyl, C,—C;s alkenyl, C,—Cg alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl, wherein said alkyl, alkenyl,
alkynyl,carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more groups selected from halo, CN, —OCF3, CF3, —-NO,, C,-Cq alkyl, —-OH, —SH, —O(C;-
Ce alkyl), —S(C;-C¢ alkyl), -NH,, -NH(C,-Cs alkyl), -N(C;-Cs alkyl),, —=SO,(C;-Cs
alkyl), -CO,H, —CO,(C;-Cs alkyl), -C(O)NH,, —C(O)NH(C,-Cs alkyl), —C(O)N(C;-Cs
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alkyl),, —N(C;-C¢ alkyl)C(O)(C,;-Cg alkyl), -NHC(O)(C;-C alkyl), -NHSO,(C;-Cq
alkyl), -N(C;-Cs alkyl)SO,(C,-Cs alkyl), —=SO,NH,, —SO,NH(C;-Cs alkyl), —SO>N(C;-Cs
alkyl);, -OC(O)NH,, —-OC(O)NH(C,-Cs alkyl), —OC(O)N(C;-Cs alkyl),, —OC(O)O(C;-
Ce alkyl), -NHC(O)NH(C,-Cs alkyl), -NHC(O)N(C;-Cs alkyl),, -N(C;-Cs
alkyl)C(O)NH(C,;-Cg alkyl), -N(C;-C¢ alkyl)C(O)N(C,-Cs alkyl),, -NHC(O)NH(C;-C¢
alkyl), -NHC(O)N(C,-Cs alkyl),, -NHC(O)O(C;-Cs alkyl), and —N(C;-Cs
alkyl)C(O)O(C;-Cg alkyl);

or R'® and R'7 together with the nitrogen to which they are attached form a 3-8 membered
saturated, unsaturated or aromatic ring having 0-2 heteroatoms selected from O, S and N,
wherein said ring is optionally substituted with one or more groups selected from halo,
CN, —OCF3, CF3, -NO,, C;-Cg alkyl, -OH, —SH, —O(C;-Cs alkyl), —S(C;-Cs alkyl),
—NH,, -NH(C;-Cs alkyl), —N(C;-Cs alkyl),, —SO»(C;-Cs alkyl), -CO,H, —CO»(C;-Cs
alkyl), —C(O)NH,, —C(O)NH(C,;-C¢ alkyl), -C(O)N(C,-Cs alkyl),, -N(C;-C¢
alkyl)C(O)(C;-Cs alkyl), -NHC(O)(C,;-Cg alkyl), -NHSO,(C;-Cs alkyl), -N(C;-Cs
alky)SO,(C,-Ce alkyl), —=SO>NH,, —SO,NH(C,-Cs alkyl), —SO,N(C,-Cg alkyl),,
—OC(O)NH;, -OC(O)NH(C;-Cs alkyl), -OC(O)N(C;-Cs alkyl),, —OC(O)O(C;-Cs alkyl),
—NHC(O)NH(C,;-Cs alkyl), -NHC(O)N(C,-Cs alkyl),, -N(C;-C¢ alkyl) C(O)NH(C;-Cs
alkyl), —-N(C;-Cs alky)C(O)N(C;-Cg alkyl),, -NHC(O)NH(C;-Cs alkyl), -NHC(O)N(C;-
Ce alkyl),, -NHC(O)O(C,-Cg alkyl), and —N(C,-C¢ alkyl)C(O)O(C,-Cs alkyl);

R" and R* are independently selected from H, C1—Cy, alkyl, —(CH;)p-aryl, —(CHjy),-
carbocyclyl, —(CHj),-heterocyclyl, and —(CH,),-heteroaryl;

R* is C;—Cy; alkyl, C,—Cs alkenyl, C,—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, or
heteroaryl, wherein each member of R*! is optionally substituted with one or more groups
selected from halo, oxo, CN, —OCF3;, CF3, -NO,, C;-Cs alkyl, —OH, —SH, —O(C;-Cs¢
alkyl), —S(C,-Cs alkyl), -NH,, -NH(C;-Cs alkyl), —N(C;-C¢ alkyl),, —SO,(C;-C¢ alkyl),
—COzH, —CO,(C,-Cs alkyl), —C(O)NH,, —C(O)NH(C;-Cs alkyl), -C(O)N(C,-Cs alkyl),,
—N(C;-Cs alky)C(O)(C1-Cs alkyl), -NHC(O)(C,-Ce alkyl), -NHSO,(C,-Cs alkyl),
—N(C;-Cs alkyl)SO,(C;-Cs alkyl), —SO,NH,, —SO,NH(C,-Cs alkyl), —SO>N(C;-Cs
alkyl);, -OC(O)NH,, —-OC(O)NH(C,-Cs alkyl), —OC(O)N(C;-Cs alkyl),, —OC(O)O(C;-
Ce alkyl), -NHC(O)NH(C,-Cs alkyl), -NHC(O)N(C;-Cs alkyl),, -N(C;-Cs
alkyl)C(O)NH(C,-Cs alkyl), -N(C;-C¢ alkyl)C(O)N(C,-Cs alkyl),, -NHC(O)NH(C;-Cs
alkyl), -NHC(O)N(C,-Cs alkyl),, -NHC(O)O(C;-Cs alkyl), and —N(C;-Cs
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alkyl)C(O)O(C;-Cs alkyl);
cach Y’ is independently O, NR?*, or S; and
R*”is H or C,—Cy alkyl;
provided that in formula (I), (i) when Z' is NR' and Z* is N, then Y is not CO,NH,; and (ii)
when Z'is NR', Z*is N, R" is H, Z* is CR® wherein R is H, CHs, CF3, CHF,, or CH,F,
R7

then Y is not CO,Et or T

2. The compound of claim 1 wherein Z*isNand Z* is CR’.

3. The compound of claim 1 wherein Z* is CR* and Z* is CR’.

4. The compound of claim 1 wherein Z*is CR* and Z* is N.

5. The compound of claim 3 or 4 wherein R*is H, methyl, CF3, Cl, or F.

6. The compound of claim 5 wherein R* is H, Cl or F.

7. The compound of claim 2 or 3 wherein R*is H, methyl, methoxy, CF3, Cl, or
F.

8. The compound of claim 7 wherein R® is H, methoxy, Cl or F.

0. The compound of claim 6 wherein R? is H.

10.  The compound of claim 2, 3 or 4 wherein Z' is NR'.

11. The compound of claim 10 wherein R' is H.
12. The compound of claim 2, 3 or 4 wherein Z' is S.
13. The compound of claim 10 or 12 wherein R' is H.

14.  The compound of claim 13 wherein X' is selected from:
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15. The compound of claim 14 wherein RS is selected from halo, —SR16, Cs-Cy
carbocyclyl or C,-C; alkynyl.
16. The compound of claim 15 wherein R%is I, Br, —-SMe, Cs carbocyclyl or C,

alkynyl.
17.  The compound of claim 15 or 16 wherein R® is selected from H, halo or C;-Cs

alkyl.

18. The compound of claim 17 wherein R® is F or CL

19.  The compound of claim 15 or 17 wherein R* is H or methyl.

20.  The compound of claim 19 wherein R* is H.

21. The compound of claim 19 wherein R’ is H or methyl.

22. The compound of claim 21 wherein R’ is H.

23. A compound selected from title compounds of EXAMPLES 5-29.

24. A pharmaceutical composition comprising a compound of any one of claims
1-23, and a pharmaceutically acceptable carrier.

25. The pharmaceutical composition of claim 24, further comprising an additional
chemotherapeutic agent.

26. The pharmaceutical composition of claim 24, further comprising an additional

anti-inflammatory agent.
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27. A method of inhibiting abnormal cell growth or treating a hyperproliferative
disorder in a mammal comprising administering to said mammal a therapeutically effective
amount of a pharmaceutical composition of claim 24 or 25.

28. A method of treating an inflammatory disease in a mammal comprising
administering to said mammal a therapeutically effective amount of a pharmaceutical
composition of claim 24 or 26.

29. The method of claim 27 or 28, wherein said additional agent is administered to

said mammal sequentially or consecutively.
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