
AZA-BENZOFURANYL COMPOUNDS AND
METHODS OF USE [0001] [0002]This
application is an international
patent application, which claims
priority to U.S. provisional
application number 60 \ 839,161
filed August 21, 2006, US
provisional application number
60/871,591 filed December 22,
2006, US provisional application
number 60/917,623 filed May 11,
2007 and US provisional
application number 60/944,741
filed June 18, 2007. [0003]FIELD
OF THE INVENTION [0004]The
invention relates to
azabenzofuranyl compounds with
anti-cancer and/or
anti-inflammatory activity and
more specifically to
azabenzofuranyl compounds which
inhibit MEK lcinase activity. The
invention also relates to methods
of using the compounds for in
vitro, in situ, and in vivo
diagnosis or treatment of
mammalian cells, or associated
pathological conditions.
[0005]BACKGROUND OF THE INVENTION
[0006]In the quest to understand
how Ras transmits extracellular
growth signals, the MAP
(mitogen-activated protein)
kinase (MAPK) pathway has emerged
as the crucial route between
membrane-bound Ras and the
nucleus. The MAPK pathway
encompasses a cascade of
phosphorylation events involving
three key kinases, namely Raf, M
E k (MAP kinase Irinase) and ERIC
(MAP kinase). Active GTP-bound
Ras results in the activation and
indirect phosphorylation of Raf
kinase. Raf then phosphorylates
MIIIK1 and 2 on two serine
residues (8218 and 8222 for MEK1
and 8222 and 5226 for MEK2) (Ahn
et at, Methods in Enzymology
2001, 332, 417-431). Activated
MEK then phosphorylates its only
known substrates, the MAP
kinases, ERIC and 2. ERIC
phosphorylation by MEK occurs on
Y204 and 1202 for ERK1 and Y185
and T183 for EFIK2 (Alan et al..
Methods in Enzymology 2001, 332,
417-431). Phosphorylated KRIC
dimerizes and then translocates
to the nucleus where it
accumulates (Khokhlatchev et al.,
Cell 1998, 93, 605-615). In the
nucleus, ERIC is involved in
several important cellular
functions, including but not
limited to nuclear transport,
signal trimsduction, DNA repair,
nucleosome assembly and
translocati on, and mRNA
processing and translation (Ahn
et al., Molecular Cell 2000, 6,
1343-1354). Overall, treatment of
cells With growth factors leads
to the activation of I IRK1 and 2
which results in proliferation
and, in some cases,
differentiation (Lewis et al.,
Adv. Cancer Res. 1998, 74,
49-139). [0007]There has been
strong evidence that genetic
mutations andlor overexpression
of protein kinases involved in
the MAP lcinase pathway lead to
uncontrolled cell proliferation
and, eventually, tumor formation,
in proliferative diseases. For
example, some cancers contain
mutations which result in the
continuous activation of this
pathway due to continuous
production of growth factors.
Other mutations can lead to
defects in the deactivation of
the activated GIP-bound Ras
complex, again resulting in
activation of the MAP kinase
pathway. Mutated, oncogenic forms
of Ras are found in 50% of colon
and >90% pancreatic cancers as
well as many others types of
cancers (Kohl et al., Science
1993, 260, 1834-1837). Recently,
bRaf mutations have been
identified in more than 60% of
malignant melanoma (Davies, H. et
al., Nature 2002, 417, 949-954).
These mutations in bRaf result in
a constitutively active MAP
lcinase 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 (1-loshino, R. et al.,
Oncogene 1999, 18, 813-822).
[0008]MEK has emerged as an
attractive therapeutic target in
the MAP kinase cascade pathway.
MIK, 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 Idnases, 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., A_ACR
Apr. 6-10, 2002, Poster #5426;
Tecle, H. IBC 2.sup.nd
International Conference of
Protein 'Chases, 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).
100091Several small molecule MEK
inhibitors have also been
discussed in, for example,
W002/06213, WO 03/077855 and
W0031077914. WO 2005/061476
discloses aroylfurane and
aroylthiophene compounds that may
be used for treating cm= or
inflammatory diseases, US
6,653,346 discloses benzofuranyl
derivatives that may be used for
treating inflammatory diseases,
EP 1582521 discloses fused firan
compounds that may be used for
treating diseases caused by
thrombus or embolus, WO
2005/061476 discloses
thienopyrimidine derivatives that
may be used for treating cancer,
and WO 2007/027855 discloses
compounds that may be used for
treating hyperproliferative
disorders. That still exists a
need for new MEK inhibitors as
effective and safe therapeutics
for treating a variety of
proliferative disease states,
such as conditions related to the
hyperactivity of MEEK, as well as
diseases modulated by the MEK
cascade. [0010jSUMMARY [0011]The
disclosure relates generally to
aza-hencoluran compounds of
Fofmula I (and/or solvates and
salts thereof) with anti-cancer
and/or anti-inflammatory
activity, and more specifically
with la 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
disclosure and compositions
thereof arc useful in the
treatment of hyperprolifcrative
disorders such as cancer and/or
inflammatory diseases such as
rheumatoid arthritis. In a first
aspect, there is provided a
compound selected from Formula I:
0 N, 



0  and salts thereof, wherein: ZI
is CRI; Z2 is N; Z3 is CR3; Z4 is
CR4;         123 and R4 are
independently selected from Ti,
halo, CN, CF3, -0CF3, -NO2,
-(CRI4R13)0C(=Y)RI I,
-(CRI4R15)0C(-Y)ORI
---(CRI4R15)11C(=Y)NRIIR22,
-(CR1412.13)11NRIIRI2,
-(C111410"ORII, -1CR1410fiSR11,
--(CRI4R13)NRI2C(=Y)RI I,
(CRI4R15)11NR12C(=Y)OR11,
-(CRI4RIVRI3C(=Y9NRIIR12,
-(CRI4R15)NRI2S02RII,
-(CRI4R15)"0C(=Y)R11,
-(CRI4R13),OC(=Y)ORII,
-(CR141223).0C(=Y)NRIIRI2,
-{CRI4R11.0S(0)2(ORI I),
-(CRI4R15)n0P(=Y)(ORI1)(OR12),
-(CRI410,,OP(ORIIXOR12), --
-(CRI4R13),,S(0)1211,
-(CRI4R13),,S(0)21I11,
-(CRI4RI6)" S(0)2NRIIRI2,
(CRI4R1)0S (0)(ORI I),
-(CRI4R15)"S(0)2(0RI l),SC(Y)&I,
(CRI4R15),SC(=Y)ORII,
-(Celt15),SC(=Y)NRIIRI2,
CI-Cisaikyl, C3-C8 allcenyl,
C2-C8 alkynyl, and aryl; fie N W
is X R5 and R6 are independently
selected from H or Ci-Cu alkyl;
XI is selected from RII,-S(0)R",
and -S(0)2R"; when XI is RH or
-ORII, An or -ORII of X' and -R3
are optionally taken together
with the nitrogen atom to which
they are attached to form a 4-7
membered saturated or unsaturated
ring having 0-2 additional
heteroatoms selected from 0, S
and N, wherein said ring is
optionally substituted with one
or more groups selected from
halo, CN, CF3, -0CF3, -NO2, oxo,
-Si(CI-Ca alkyl),
(CRI9R213),C(=Y0R16, -(CleR20)"
Cr=r)0R16,
-(CRI9R25,1C(=T)NR16R12,
-(CR19R20)IiNRI6R17,
-(CR1912.26)ORle, -(CeR20)-SR16,
-(CR19R211)" NRI6C(=Y)R12,
-(CR19R20)1, N1216C(=r)OR17,
4CR1912211)11 NeC(=T)NR16R12,
-(CR19R20)"NR17S02R16,
-(CR19R20)OC(-Y0R16,
-(C1239R20),OC(=Y')0R16,
-(CR13R20)"0C(=Y0NR16R17,
-(CRI9R211),OS(0)2(OR16),
-(CRI9R20)"0P(=Y3)(0R16)(0R17),
-(CRI9R2),OP(OR16)(0R12),
(CR13R20)"S(0)R16,
-(CeR20)S(0)2R16,
-(CRI9R211)"S(0)2NRI6R12,
(CRI9R25,5(0)(0R16), -(CRI9R211)"
S(0)2(0R16), -(CR1912212)"
SC(--r)R16, -(0219R23% SC(=N")0e,
-(C12.39R211),, SC(T)NR16R12, and
R21; X2 is aryl; Rn, R12 and - a
x are independently H, CI-Cu
alkyl, C2-C8 alkenyl, C2-Ca
alkynyl, aryl, azetidinyl,
pyrrolidinyl, piperidinyl, or
tetrahydropyranyl;       or le1
and R12 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 0, S
and N, wherein said ring is
optionally substituted with one
or more groups selected from
halo, CN, CF3, -0CF2, -NO2, CI-C6
alkyl, -OH, -SH, -0(C1-C6 alkyl),
-S(C1-C6 alkyl),  -NH(C1-C6
alkyl), -N(C1-C6 alky1)2,
-S02(CI-C6-CO2H, -0O2(Ct-C6
alkyl), 



-C(0)NH2, -C(0)NH(CI-C6 alkyl),
-C(0)N(C1-C6 alky02, -N(C1-C6
alkyl)C(0)(Ci-Cs alkyl),
-NHC(0)(CI-C6 alkyl),
-NLIS02(Ct-C6 alkyl), -N(CI-C6
alkY. DS02(Ci-C6 alkyl),  SO2NH2,
-SO2NH(CrC6 alkyl), -802N(C1-C6
alky1)2, -0C(0)N1-12,
-0C(0)NH(Ct-Ca alkyl),
-0C(0)N(C1-C6-0Cl(0)0(Ci-Cs
alkyl), -NHC(0)NH(CI-C6 alkyl),
-NHC(0)N(CI-C6 alkyl)2, -N(Ct-C6
alkyl)C(0)NH(Ci-C6 alkyl),
-N(CI-C6 alkyl)C(0)N(C C6
allry1)2, -NLIC(0)N1-1(Ci-Cs
alkyl), -NHC(0)N(Ci-C6 alky1)2,
-NHC(0)0(Ci-C6 alkyl), and
-N(CI-C6 alkyl)C(0)0(Ci-C6
alkyl); IL" and R13 are
independently selected from H or
CI-Cu allt; m and flare
independently selected from 0, 1,
2, 3, 4, 5, or 6; Y is
independently 0. NR", or S;
wherein each said alkyl, alkenyl,
alkynyl, and aryl of R1, R2, R3,
le, Rs, R6, X1, X2,    RI 2, R13,
R14, and R15 is independently
optionally substituted with one
or more groups independently
selected from halo, Cm
cycloalkyl, CN, CF3, -0CF3, -NO2,
oxo, -Si(CI-C6 alkyl),
-(CR19R211)"C(=IP)R16,
-(CR191220)1, C(=Y001(16,
-(CR1912.20),C(=T)NIL "R12,
(CRI91t213)"NRI6R12,
-(CR19R211)110R   (CR191229)"
NR16C(=Y')R19, -(CRI9R29)11
NRI6C(-'11)0R19, -(CR19R29)"
NRI8C(=Y')NR16R19,
-(Cle9R29)aNRI9S02R16,
-(CRI9R29),OC&Y')R16,
-(CR191229)00C(=Y')OR16,
-(CRI9R29),,OC(=11')NRI6R19,
-(CR191t29).0S(0)2(0R16),
-(CRI9R29)00P(=Y1 )(0R16)(0R19),
-(CRI9R29)"OP(OR16)(0R19),
-(CRI9R29)"S(0)1216,
-(CR1911299)0S(0)2R16,
-(CR191229)"S(0)2N1116R11,
-(CR1912.29)"S(0)(0R16),
-(Cle9R29)11 S(0)2(0R16),
-(CRI9R12)" SC(=Y1)R16,
-(CR19R29)" SC(Y1)0R16,
-(CRI9R29)" SC(= Y')NR16R17, and
R21;       each R16 R19 and RIR
is independently H, C1-C12 alkyl,
C2-C8 alkenyl, C2-C8 alkynyl,
aryl, or pyridinyl, wherein said
alkyl, alkenyl, alkynyl, or aryl
is optionally substituted with
one or more groups selected from
halo, oxo, CN, -OCI3, CF3, -NO2.
C1-C6 alkyl, -OH, -SR, -0(C3-C6
alkyl), -S(CI-Cs alkyl), -NI-12,
-NH(C1-C6 alkyl), -N(CI-Cs
alky1)2, -S02(C1-C6 alkyl),
-0O211, -0O2(CfrC6 alkyl),
-C(0)N112, -C(0)NH(CfrCs alkyl),
C(0)N(C1-Co alky02, -N(CI-C6
alkyl)C(0)(Ci-C6 alkyl),
-NHC(0)(CfrC6 alkyl),
-NHS02(C1-C6 alkyl), -N(Ci-Cs
alkyl)802(CfrCo alkyl), -S02N1
12, -SO2NH(Ct-C6 alkyl),
S02N(C2-C6 alky02, -0C(0)N132,
-0C(0)NH(CI-Cs alkyl),
-0C(0)N(C1-C6 EfficyD2,
-0c(0)0(c1-C6 alkyl),
-N1IC(0)NH(CI-Cs alkyl),
-NHC(0)N(Ci-C6 alky02, -N(CfrCo
alky0C(0)NH(C1-C6 alkyl),
-N(CI-Cs alkyl)C(0)N(CfrC6
alky02, -NHC(0)NH(Ci-Co alkyl),
-NHC(0)N(CfrC6 alky1)2,
-NHC(0)0(CfrCs alkyl), and
-N(Ct-Co alkyl)C(0)0(Cfr C6
alkyl);       or R16 and Rri
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 0, S and N, wherein said
ring is optionally substituted
with one or more groups selected
from halo, CN, -0CF3, CF3, -NO2,
C1-C6 alkyl, -OH, -SE -0(C1-Cs
alkyl), -S(C1-C6 alkyl), -NH2,
-NII(CfrCs alkyl), -N(C2-C6
alky1)2, -S02(CI-C6 alkyl),
-CO2H, -0O2(CfrC6 alkyl),
C(0)N112, -C(0)N1-1(CfrC6 alkyl),
-C(0)N(Cr-Cs allcy1)2, -N(CI-C6
allcy0C(0)(CI-Cs
-NHC(0)(C1-Cs alkyl),
-NHS02(CI-Cs alkyl), -N(CI-Cs
allcyl)S02(CrCo alkyl), -SO2N112,
-SO2NH(CI-Cs alkyl), -802N(CI-C,3
alky02, -0C(0)N112,
-0C(0)NH(Ct-Cs alkyl),
-0C(0)N(C1-Cs alkyl)2,
-0C(0)0(CI-C6 alkyl), -N1
IC(0)NH(Ct-C6 alkyl),
-NFIC(0)N(CI-Cs-N(CfrC6
allcyl)C(0)NH(CI-C6 alkyl),
-N(Ct-C6 alkyl)C(0)N(Ci- C6
allcy1)2, -NHC(0)NH(CrC6 alkyl),
-NHC(0)N(CfrCo alky1)2,
-NHC(0)0(CfrCo alkyl), and
-N(C1-C6 alkyl)C(0)0(CrCs a/kYl);
R19 and R29 are independently
selected from H, C1-C12 alkyl.
and -(CH2)"-aryl,        R21 is
C1-C12 alkyl, C2-C8 alkenyl,
C2-Cs alkynyl, aryl, imidazolyl,
pyridinyl, pyrazolyl,
pyrrolidinyl, 2-oxo-pyrrolidinyl,
piperidinyl, thiazolyl or
2,2-dirnethyl-I ,3- dioxolanyl,
wherein each member of R21 is
optionally substituted with one
or more groups selected from
halo, oxo, CN, -0CF-NO2, C1-C6
alkyl, --Oil, -SH, -0(C,-Cs
alkyl),  S(C/-C6 alkyl), -NH2,
-NH(CviCs alkyl), -N(Ci-Cs
alkyl)), -S02(C1-05 alkyl),
-CO2H,  0O2(Cr-Ci6 alkyl),
-C(0)N112, -C(0)NFI(CI-Cs alkyl),
-C(0)N(C, -Cs alkyl)), -N(Cres
alkyl)C(0)(Ct-C6 alkyl),
-NHC(0)(Ct-Cs alkyl), -NHS02(CmC6
alkyl), -N(Cr-Cs alkyl)S02(C1-05
alkyl), -SO2NH2, -SO2NH(C5-Cs
alkyl), -SO2N(CrC6 alkY1)2,
-0C(0)NI-12, -0C(0)NH(C5-Cs
alkyl), -0C(0)N(CmCs alky1)2,
-0C(0)0(Cr-C6 -NHC(0)N14(C1-C6
alkyl), -/i4HC(0)N(Ci-Co alkyl)),
-N(C1-C6 alkyl)C(0)NH(C1-Ce
N(Ci-Cs alkyl)C(0)N(C1 -05
allcy1)2, -NHC(0)NH(Ci-Cs alkyl),
-NHC(0)N(CI-Cs alkY1)2,
-NHC(0)0(Ci-C6 alkyl), and
--N(C3-Cs alkyl)C(0)0(Ci-Cs
alkyl); each Y' is independently
0, NR22, or S; and R22 is H or
Cr-C12 alkyl. [0012]Thb Present
disclosure includes a composition
(e.g., a pharmaceutical 



composition) comprising a
compound of Formula I (and/or
solvates, hydrates and/or salts
thereof) and a carrier (a
pharmaceutically acceptable
carrier). 10012a1In a second
aspect, there is provided a
pharmaceutical composition
comprising a compound as defined
herein, and a pharmaceutically
acceptable carrier. [001214The
present disclosure also includes
a composition (e.g., a
pharmaceutical composition)
comprising a compound of Formula
I (and/or solvates, hydrates
and/or salts thereof) and a
carrier (a pharmaceutically
acceptable carrier), further
comprising a second
chemotherapeutic and/or a second
anti-inflammatory agent. In a
third aspect, there is provided a
pharmaceutical composition as
defined herein for inhibiting
abnormal cell growth or treating
a hyperproliferative disorder in
a mammal. In a fourth aspect,
there is provided a
pharmaceutical composition as
defined herein for treating
inflammatory diseases in a
mammal. In a fifth aspect, there
is provided a pharmaceutical
composition as defined herein for
treating an auto immune dise sr,
destructive bone disorder,
proliferative disorders,
infectious disease, viral
disease, fibrotic disease,
neurodegeneratiVe disease,
pancreatitis or kidney disease in
a mammal. [0013]The present
disclosure 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 (and/or solvates and
salts thereof) or a composition
thereof; alone or in combination
with a second chemotherapeutic
agent. [0014]The present
disclosure includes a method of
treating an inflammatory disease
in a mammal (e.g., human)
comprising administering to said
mammal a therapeutically
effective amotmt of a compound of
Formula I (and/or solvates and
salts thereof) or a composition
thereof, alone or in combination
with a second anti-inflammatory
agent. 10015]The present
disclosure 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. [0016]DETAILED
DESCRIPTION OF EXEMPLARY
EMBODIMENTS [00171Reference will
now be made in detail to certain
embodiments of the invention,
examples of which are illustrated
in the accompanying structures
and formulas. While the invention
will be described in conjunction
with the enumerated embodiments,
it will be understood that they
are not intended to limit the
invention to those embodiments.
On the contrary, the invention is
intended to cover all
alternatives, modifications, and
equivalents which may be included
within the scope of the present
invention as defined by the
claims. One skilled in the art
will recognize many methods and
materials similar or equivalent
to those described herein, which
could be used in the practice of
the present invention. The
present invention is in no way
limited to the methods and
materials described. In the event
that one or more of the
incorporated literature, patents,
and similar materials differs
from or contradicts this
application, including but not
limited to defined terms, term
usage, described techniques, or
the like, this application
controls. [00181DEFINITIONS
[0019]The term "alkyl" as used
herein refers to a saturated
linear or branched-chain
monovalent hydrocarbon radical of
one to twelve carbon atoms.
Examples of alkyl groups include,
but are not limited to, methyl
(Me, -CHO, ethyl (Et, -CH2CPT),
1-propyl (n-Pr, n-prowl,
-CH2C1I2CH3), 2-propyl ri-Pr,
i-propyl, -CH(C113)2), (n-Bu,
n-butyl, - CH2CH2CH2CH3),
2-methylA-propyli-butyl,
-CH2CH(C2L3)ri, 2-butyl (s-Bu,
s-butyl, - CH(C113)CH2CH3),
2-methyl-2-propyl (t-Bu, t-butyl,
-C(CH3)3), Dpentyl (n-pentyl, -
CH2CH2CH2CH2C113), 2-pentyl
(-CH(CH3)CH2C112CH3), 3-pentyl
(-CH(CH2C1-13)2), 2-
methy1-2-butyl (-C(CH3)2012Q-13),
3-methyl-2-butyl
(-CH(CII3)CH(CH3)2), 3-methyl-1-
butyl (-CHICII2CH(CH3)2),
2-methyll-butyl
(-CI-I2CH(CH3)CH2CEF3), 1-hexyl
(- CH2CH2CH2CH2CH2CH3), 2-hexyl
(-CH(C1-13)CII2CH2CH2CH3),
3-hexyl (-
CH(CH2C113)(CH2CH2C-13)),
2-methyl-2-pentyl
(-C(CH3)2C112CH2CH3),
3-methyl-2-pentyl
ECH(CH3)CH(CH)CI-12CH3),
4-methyl-2-pentyl
(-CH(C1-13)CH2CH(CH3)2),
3-methy1-3- pentyl
(-C(C113)(CH2CH3)2),
2-methyl-3-pentyl
(-CH(CH2CF13)CH(CH3)2),
2,3-dimethyl-2- butyl
(-C(CH1)2C11(C113)2),
3,3-dimethyl-2-butyl
(-CH(CH3)C(CH3}s, 1-heptyl,
1-octyl, and the like. [0020]The
term "alkenyl" refers to linear
or branched-chain monovalent
hydrocarbon radical of two to
twelve carbon atoms with at least
one site of unsaturation, i.e., a
carbon- 



carbon, sp2 double bond, wherein
the allcenyl radical includes
radicals haying "cis" and "trans"
orientations, or alternatively,
"E" and "Z" orientations.
Examples include, but are not
limited to, cthylcnyl or vinyl
(-CH=0H2), ally] (-CH2CH=CH2),
and the like. [0021]The team "a
lkynyl" refers to a linear or
branched monovalent hydrocarbon
radical of two to twelve carbon
atoms with at least one site of
unsaturation, i.e., a
carbon-carbon, sp triple bond.
Examples include, but are not
limited to, ethynylpropynyl
(propargyl, -C112C11), and the
like. [0022]The terms "carboc;
yele", "carboeyely1",
"carbocyclic ring" and
"cycloalkyl" refer to a
monovalent non-aromatic,
saturated or partially
unsaturated ring having 3 to 12
carbon atoms as a monocyclic ring
or 7 to 12 carbon atoms as a
bicyclic ring. Bicyclic
carbocycles having 7 to 12 atoms
can be arranged, for example, as
a bicyclo [4,5], [5,5], [5,6] or
[6,6] system, and bicyclic
carbocycles having 9 or 10 ring
atoms can be arranged as a
bicyclo [5,6] or [6,6] system, or
as bridged systems such as
bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane and bicy,
clo[3.2.2]nonane. Examples of
monocycle carbocycles include,
but are not limited to,
cyclopropyl, cyclobutyl,
cyclopentyl, 1-cyclopent-l-enyl,
1- cyclopent-2-enyl,
1-cyclopent-3-enyl, cyclohexyl,
1-cyclohex-1-enyl,
1-cyclohex-2-enyl, 1-
cyclohex-3-enyl, cyclohexadicnyl,
cyclohcptyl, cyclooctyl,
cyclononyl, cyclodecyl,
cycloundecyl, cyclododecyl, and
the like. [0023]"Aryl" means a
monovalent aromatic hydrocarbon
radical of 6-18 carbon atoms
derived by the removal of one
hydrogen atom from a single
carbon atom of a parent aromatic
ring system. Some aryl groups are
represented in the exemplary
structures as "At". Aly1 includes
bicyclic radicals comprising an
aromatic ring fused to a
satuntt"1, partially unsaturated
ring, or aromatic carbocyclic or
heterocyclic ring. Typical aryl
groups include, but are not
limited to, radicals derived from
benzene (phenyl), substituted
benzenes, naphthalene,
anthraccne, indenyl, indanyl,
1,2-dihydronapthalene,
1,2,3,4-tetrahydronapthyl, and
the like. [0024]The teams
"heterocycle," "heterocycly1" and
"heterocyclic ring" are used
interchangeably herein and refer
to a saturated or a partially
unsaturated (ie., having one or
more double and/or triple bonds
within the ring) carbocyclic
radical of 3 to 18 ring atoms in
which at least one ring atom is a
heteroatom selected from
nitrogen, oxygen and sulfur. the
remaining ring atoms being C,
where one or more ring atoms is
optionally substituted
independently with one or more
substituents dcsmibcd below. A
heterocycle may be a monocycle
having 3 to 7 ring members (2 to
6 carbon atoms and Ito 4
heteroatoms selected  from N, 0,
P, and S) or a bicycle having 7
to 10 ring members (4 to 9 carbon
atoms and 1 to 6 heteroatoms
selected from N, 0, P, and 5),
for example: a bicyclo 14,5 J,
[5,5 j, [5,6J, or [6,6] system.
Heterocycles are described in
Paquette, Leo A.; "Principles of
Modem Heterocyclic Chemistry"
(WA. Benjamin, New York, 1968),
particularly Chapters 1, 3, 4, 6,
7, and 9; "The Chemistry of
Heterocyclic Compounds, A series
of Monographs" (John Wiley &
Sons, New York, 1950 to present),
in particular Volumes 13, 14, 16,
19, and 28; and J. Am. Chem. Soc.
(1960) 82:5566. "Heterocycly1"
also includes radicals where
heterocycle radicals are fused
with a saturated, partially
unsaturated ring, or aromatic
carbocyclic or heterocyclic ring.
Examples of heterocyclic rings
include, but are not limited to,
pyrrolidinyl, tetrahydrofuranyl,
dihydrofuranyl,
tetrahydrothienyl,
tetrahydropyranyl,
dihydropyranyl,
tetrahydrothiopyranyl,
piperidino, morpholino,
thiomorpholino, thioxanyl,
piperazinyl, homopiperazinyl,
azetidinyl, oxetanyl, thieranyl,
homopiperidinyl, oxepanyl,
thiepanyl, oxazepinyl,
diazepinyl, thiazepinyl,
2-pyrrolinyl, 3-pyrrolinyl,
indolinyl, 2H-pyranyl,
4H-pyranyl, dioxanyl, 1,3-
dioxolanyl, pyrazolinyl,
dithianyl, dithiolanyl, di
hydropyranyl, dihydrothienyl,
dihydrofuranyl,
pyrazolidinylimidazolinyl,
imidazolidinyl,
3-azabicyco[3.1.0]hexanyl, 3-
azabicyclo[4.1.0 Jheptanyl, and
azabicyclo[2.2.2] hexanyl. Spiro
moieties are also included within
the scope of this definition.
Examples of a heterocyclic group
wherein ring atoms are
substituted with oxo (-0)
moieties are pyrimidinonyl and
1,1-dioxo-thiomorpholinyl.
[0025]The term "heteroaryl"
refers to a monovalent aromatic
radical of 5- or 6- membered
rings, and includes fused ring
systems (at least one of which is
aromatic) of 5-18 atoms,
containing one or more
heteroatoms independently
selected from nitrogen, oxygen,
and sulfur. Examples of
heteroaryl groups are pyridinyl
(including, for example, 2-
hydroxypyridinyl), imidazolyl,
imidazopyridinyl, pyrimidinyl
(including, for example, 4-
hydroxypyrimidinyl), pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl,
furyl, thienyl, isoxazolyl,
thiazolyl, oxazolyl,
isothiazolyi, pyrrolyl,
quinolinyl, isoquinolinyl,
indolyl, benzimidazolyl,
benzofuranyl, cinnolinyl,
indazolyl, indolizinyl,
phthalazinyl, pyridazinyl,
triazinyl, isoindolyl,
pteridinyl, purinyl, oxadiazolyl,
triazolyl, thiadiazolyl,
furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl,
benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl, and
furopyridinyl. [0026]The
heterocycle or heteroaryl groups
may be carbon (carbon-linked) or
nitrogen (nitrogen-linked)
attached where such is possible.
By way of example and not
limitation, carbon bonded
heterocycles or heteroaryls are
bonded at position 2, 3, 4, 5, or
6 of a pyridine, position 3, 4,
5, or 6 of a pyridazine, position
2, 4, 5, or 6 of a pyrimidine,
position  2, 3, 5, or 6 of a
pyrazine, position 2, 3, 4, or 5
of a film'', tetrahydrofuran,
thiofuran, thiophene, pyrrole or
tetrahydropyrrole, position 2, 4,
or 5 of an oxazole, imidazole or
thiazole, position 3, 4, or 5 of
an isoxazole, pyrazole, or
isothiazole, position 2 or 3 of
an aziridine, position 2, 3, or 4
of an azetidine, position 2, 3,
4, 5, 6, 7, or 8 of a quinolinc
or position I, 3, 4, 5, 6, 7, or
8 of an isoquinoline. [0027]By
way of example and not
limitation, nitrogen bonded
heterocycles or hetcroaryls are
bonded at position I of an
aziridine, azetidine, pyrrole,
pynfilidine, 2- pyrroline,
3-pyrropne, imidazole,
imidazolidinc, 2-imidazoline,
3-imidazoline, pyrazole,
pyrazoline, 2-pyrazoline,
3-pyrazoline, piperidine,
piperazine, indole, position 2 of
a isoindole, or isoindoline,
position 4 of a morpholine, and
position 9 of a caMazole, or
p-carbolinc. 100281The term
"halo" refers to F, Cl, Br or 1.
The heteroatoms present in
heteroaryl or heterocycicyl
include the oxidized forms such
as N-O, S(0) and S(0)2. [0029]The
terms treat and treatment" refer
to both therapeutic treatment and
prophylactic or preventative
measures, wherein the object is
to prevent or slow down (lessen)
an undesired physiological change
or disorder, such as the
development or spread of cancer.
For purposes of this invention,
beneficial or desired clinical
results include, but are not
limited to, alleviation of
symptoms, diminishment of extent
of disease, stabilized (i.e., not
worsening) state of disease,
delay or slowing of disease
progression, amelioration or
palliation of the disease state,
and remission (whether partial or
total), whether detectable or
undetectable. "Treatment" call
also mean prolonging survival as
compared to expected survival if
not receiving treatment. Those in
need of treatment include those
already with the condition or
disorder as well as those prone
to have the condition or disorder
or those in which the condition
or disorder is to be prevented. 



100301The phrase "therapeutically
effective amount" means an amount
of a compound of the present
invention that (.0 treats or
prevents the particular disease,
condition, or disorder, (ii)
attenuates, ameliorates, or
eliminates one or more symptoms
of the particular disease,
condition, or disorder, or (iii)
prevents or delays the onset of
one or more symptoms of the
particular disease, condition, or
disorder described herein. In the
case of cancer, the
therapeutically effective amount
of the drug may reduce the number
of cancer cells; reduce the tumor
size; inhibit (i.e., slow to some
extent and preferably stop)
cancer cell infiltration into
peripheral organs; inhibit (i.e.,
slow to some extent and
preferably stop) tumor
metastasis; inhibit, to some
extent, tumor growth; and/or
relieve to some extent one or
more  of the symptoms associated
with the cancer. To the extent
the drug may prevent growth
and/or kill existing cancer
cells, it may be cytostatic
and/or cytotoxic. For cancer
therapy, efficacy can be
measured, for example, by
assessing the time to disease
progression (TIP) and/or
determining the response rate
(RR). [0031]The terms "abnormal
cell growth" and
"hyperproliferative disorder" are
used interchangeably in this
application. "Abnormal cell
growth", as used herein, unless
otherwise indicated, refers to
cell growth that is independent
of normal regulatory mechanisms
loss of contact inhibition). This
includes, for example, the
abnormal growth of: (1) tumor
cells (tumors) that proliferate
by expressing a mutated tyrosine
kinasc or ovcrexpression of a
receptor tyrosine kinase; (2)
benign and malignant cells of
other proliferative diseases in
which aberrant tyrosine ldnase
activation occurs; (3) any tumors
that proliferate by receptor
tyrosine kinases; (4) any tumors
that proliferate by aberrant
serineithreonine kinase
activation; and (5) benign and
malignant cells of other
proliferative diseases in which
aben-ant scrim/tin-0min kinasc
activation occurs. [0032]The
terms "cancer" and "cancerous"
refer to or describe the
physiological condition in
mammals that is typically
characterized by unregulated cell
growth. A "tumor" comprises one
or more cancerous cells. Examples
of cancer include, but are not
limited to, carcinoma, lymphoma,
blastoma, sarcoma, and leukemia
or lymphoid malignancies. More
particular examples of such
cancers include squamous cell
cancer (e.g., epithelial squamous
cell cancer), lung cancer
including small- cell lung
cancer, non-small cell lung
cancer ("NSCLC"), adenocarcinoma
of the lung and squamous
carcinoma of the lung, cancer of
the peritoneum, hepatocellular
cancer, gastric or stomach cancer
including gastrointestinal
cancer, pancreatic cancer,
glioblastoma, cervical cancer,
ovarian cancer, liver cancer,
bladder cancer, hepatoma, breast
cancer, colon cancer, rectal
cancer, colorectal cancer,
endometial or uterine carcinoma,
salivary gland carcinoma, kidney
or renal cancer, prostate cancer,
vulval cancer, thyroid cancer,
hepatic carcinoma, anal
carcinoma, penile carcinoma,
acute leukemia, as well as
head/brain and neck cancer.
[0033]A "chemotherapeutic agent"
is a chemical compound useful in
the treatment of cancer. Examples
of chemotherapeutic agents
include Erlotinib (TARCEVA
GenentecIROSI Pharm.), Bortezomib
(VELCADE03), Millennium Pharm.),
Fulvestrant (FASLODEX(r),
AstraZeneca), Sutent (SU11248,
Pfizer), Letrozole (ERMARA (15),
Novartis), Imatinib mesylate
(GLEEVEC(r), Novartis), PTK787/ZK
222584 (Novartis), Dxaliplatin
(Eloxatin(r), Sanofi), 5-FU
(5-fluorouracil), Leucovorin,
Rapamycin (Sirolimus,
RAPAMUNE110, Wyeth), Lapatinib
(TYKERB (r), GSIC572016, Glaxo
Smith Kline), Lonafarnib (SUB
66336), Sorafenib (BAY43-9006,
Bayer labs), and Gefitinib
(IRESSA131,, AstraZencca),
AG1478, AG1571 (SU 5271; Sugen),
alkylating agenti such as
thiotepa and CYTOXANg
cyclosphosphamide; alkyl
sulfonates such as busulfan,
improsulfan and piposulfan; azin
dines such as benzodopa,
carboquonc, meturedcrpa, and
uredopa; ethylenimines and
methylamelamines including
altretatnine,
tfiethylcnemelamine,
triethylcncphosphoramide,
triethylenetthophosphoramide and
trimethylomelamine; acetogenins
(especially bullatacin and
bullatacinone); a camptothccin
(including the synthetic analog
topotecan); bryostatin;
callystatin; CC-.1065 (including
its adozelesin, carzelesin and
bizelesin synthetic analogs);
cryptophycins (particularly
cryptophycin 1 and cryptophycin
8); dolastatin; duocarmycin
(including the synthetic analogs,
KW-2189 and CDI-TM1);
cleutherobin; pancratistatin; a
samodictyin; spongistatin;
nitrogen Mustards such as
chlorambucll, chlomaphazine,
chlomphosphamide, estramustine,
ifosfarnide, mechlorcthamine,
mechlorethatnine oxide
hydrochloride, melphalan,
novembichin, phenesterine,
prednimustine, trofosfamide,
uracil mustard; nitrosurcas such
as carmustine, chlorozotocin,
fotemustine, lomustine,
nimustinc, and ranimnustine;
antibiotics such as the enediyne
antibiotics (e.g., calicheamicin,
especially calicheamicin gammal I
and calicheamicin omcgaIl (Angew
Chem. Intl. Ed, Engl. (1994)
33:183-186); dynemicin, including
dynemicin A; bisphosphonates,
such as clodronate; an
esperamicin; as well as
neocarzinostatin chromophore and
related chromoprotein enediyne
antibiotic chromophorcs),
aclacinomysins, actinomycin,
authramycin, aza.serine,
bleomycins, cactinomycin,
cambicin, canninomycin,
carzinophilin, chromomycinis,
dactinomycin, daunombicin,
detorubicin, 6-
diazo-5-oxo-L-norleucine,
ADRIAMYC1N(r) (doxorabicin),
morpholino-doxorubicin,
cyinomorpholino-doxorubicin,
2-pyrrolino-doxombicin and
deoxydoxorubicin), epirubicin,
csorubicin, idarubicin,
marcellomycin, mitomycins such as
rnitomycin C, mycophcnolic acid,
nogalamycin, olivomycins,
peplomycin, porfiromycin,
puromycin, quelamycin,
rodorubicin, streptonignn,
streptozocin, tubercidin,
ubenimcx, zinostatin, zorubicin;
anti-metabolites such as
mediotrexate and 5-fluorouracil
(5-FU); folic acid analogs such
as denopterin, incthotrexate,
pteropterin, trimetrexate; purinc
analogs such as fludarabine, 6-
mercaptoptuine, thiamiprinc,
thioguanine; pyrimidine analogs
such as aneitabine, azacitidine,
6-azauridinc, cannofur,
cytarabine, clideoxyuridinc,
doxifluridine, enocitabine,
floxuridine; androgens such as
calusterone, dromostanolone
propionate, epitiostanol,
mepitiostane, testolactonc;
anti-adrenals such as
aminoglincthimide, mitotane,
trilostan, folic acid
replenisher such as frolinic
acid; aceglatone; aldophosphamide
glycoside; aminolevullnie acid;
cniluraci ainsaerine;
bestrabucil; bisantrene;
edatraxate; defofaminc;
demccalcine; diaziquone;
elfornithine; elliptinium
acetate; an epothilone;
etoglucid; gallium nitrate;
hydroxyurea; lentinan;
lonidainine; maytansinoids such
as maytansine and ausamitocins;
mitoguazone; mitoxantrone;
mopidanmol; nitraerine,
pentostatin; phenamet;
pirambicin; losoxantrone;
podophyllinic acid;
2-ethylhydrazide; procarbaziue;
PSKR polysaccharide complex (TRS
Natural Products, Eugene, OR);
razoxanc; rhizoxin; sizofiran;
spirogelmanium; tenuazonic acid;
triaziquone;
2,2T2"-trichlorotriethylamine;
trichothceencs (especially 1-2
toxin, verracurin A, roridin A
and auguidine); urethan;
vindesinc; dacarbazine;
mannomustine; mitobronitol;
mitolactol; pipobroman;
gacytosine; ambinoside ("Am-C");
cyclophosphamide; thiotepa;
tasoids, e.g., TAXOLTO
(paclitaxel; Bristol-Myers Squibb
Oncology, Princeton, N.J.),
ABRAXANETM (Cremophor-free),
albumin-engineered nanoparticle
formulationS of paclitaxel
(American Pharmaceutical
Partners, Schaumberg, Illinois),
and TAXOTEREB (doxetaxel;
Rhone-Poulenc Rorer, Antony,
France); chloranmbucil; GEMZAR(r)
(gemcitabine); 6-thioguanine;
mercaptopurine; methotrexate;
platinum analogs such as
cisplatin and carboplatin;
vinblastine; etoposide (VP-16);
ifosfanaide; mitoxantrone;
vineristine; NAVELBTNER
(vinorelbine); novantrone;
teniposide; edatroxate;
daunomycin; amincipterin;
capecitabine (XELODA6);
ibandronate; CPT-11;
topoisomerase inhibitor RFS 2000;
difluomthethylomithine (DMF0);
retinoids such as retinoic acid;
and pharmaceutically acceptable
salts, acids and derivatives of
any of the above. [00341Also
included in the definition of
"chemotherapeutic agent" are: (i)
anti- hormonal agents that act to
regulate or inhibit hormone
action on tumors such as
anti-estrogens and selective
estrogen receptor modulators
(SERMs), including, for example,
tamoxifen (including NOLVADEXR;
tamoxifcn citrate), raloxifene,
drolmdfene, 4- hydroxytamoxifen,
trioxifene, keoxifene, LY117018,
onapristone, and FARESIONe
(toremifine citrate); (ii)
aromatase inhibitors that inhibit
the enzyme aromatase, which
regulates estrogen production in
the adrenal glands, such as, for
example, 4(5)-imidazolcs,
aminoglidefliimide, MEGASE(r)
(megestrol acetate), AROMASINO
(exemestane; Pfizer),
foimestanie, fadrozolc,
RI-VISOR(r) (vorozole), FEMARABT
(letrozole; Novartis), and A
RIMTDEXR (anastrozole;
AstraZeneca); (iii)
anti-androgens such as flutamide,
nilutamide, bicaltnamide,
leuprolidc, and goserelin; as
well as troxacitabine (a
1,3-dioxolane nucleoside cytosine
analog); (iv) protein ldnase
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, PRC-alpha, Ralf and
H-Ras; (vii) ribozymes such as
VEGF expression inhibitors (e.g.,
ANGIOZYMEC) and HER2 expression
inhibitors; (viii) vaccines such
as gene therapy vaccines, for
example, ALLOVECT1N(r),
LEUVECTIN(r), and VAXIDt;
PRottumNe rIL-2; a topoisomerase
1 inhibitor such as LURTOTECAMO;
ABARELIX(r) rmRH; (ix)
anti-angiogenic agents such as
bevacizumab (AVAS FIN(r),
(ienentech); and (x)
pharmaceutically acceptable
salts, acids and derivatives of
any of the above. Other
anti-angiogenic agents include
MNIP-2 (matrixmetalloprotei nase
2) inhibitors, Mt:MP-9
(matrix-metalloproteinase 9)
inhibitors, COX-11
(cyclooxygenase II) inhibitors,
and VEGF receptor tyrosine
I.inase 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 81/3442, 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 EP
780,386. Examples of VEGF
receptor tyrosine kinase
inhibitors include 4-(4-bromo-2-
fluomanilino)-6-methoxy-7-(1-meth
ylpipericlin-4-ylmethoxy)guinazol
ine V1)6474; Example 2 within WO
01/32651),
4-(4-fluoro-2-methylindo1-5-yloxy
)-6-methoxy-7-(3-pyrrolidin-1-
ylpropoxy)- guinazolinc (AZD2171;
Example 240 within WO 00/47212),
vatalanib (PTK787; WO 98/35985)
and Sul 1248 (sunitinib; WO
01/60814), and compounds such as
those disclosed in PCT
Publication Nos. WO 97/22596, WO
97/30035, WO 97/32856, and WO
98/13354). 100351Other examples
of chemotherapeutic agents that
can be used in combination with
the present compounds include
inhibitors of PI3K
(phosphoinositide-3 Icinitse),
such as those reported in Yaguchi
et al (2006) Jour, of the Nat.
Cancer Inst. 98(8):545-556; US
7173029; US 7037915; US 6608056;
US 6608053; US 6838457; US
6770641; US 6653320; US 6403588;
WO 2006/046031; WO 2006/046035;
WO 2006/046040; WO 2007/042806;
WO 2007/042810; WO 2004/017950;
US 2004/092561; WO 2004/007491;
WO 2004/006916; WO 2003/037886;
US 2003/149074; WO 2003/035618;
WO 2003/034997; US 2003/158212;
EP 1417976; US 2004/053946; JP
2001247477; JP 08175990; JP
08176070; US 6703414; and WO
97/15658. Specific examples of
such PI3K inhibitors include
SF1126 (P13K inhibitor, Semafore
Pharmaceuticals), BEZ-235 (PI3K
inhibitor, Novartis), XL-147
(PI3K inhibitor,  Exelixis.
Inc.). [0036]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, skin
diseases such as psoriasis,
eczema and se lerodemm,
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. 



[0037]An "anti-inflammatory
agent" is a compound useful in
the treatment of inflammation.
Examples of anti-inflammatory
agents include injectable protein
therapeutics such as EnbreW.,
RemicadA, Humira* and Kineret(r).
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-rheumatic drug; (DMARDs)
such as methotrexate;
5-aminosalicylates (sulfasalazine
and the sulfa-free agents);
corticosteroids; immunomodulators
such as 6-mercaptopntinc
("6-MP"), azathioprine ("AZA"),
cycthsporincs, and biological
response modifiers such as
Remicade.RTM. (infliximab) and
Enbrel.RTM. (etanercept);
fibroblast growth factors;
platelet derived growth factors;
enzyme blockers such as
Arava.RTM. (leflunomide); and/or
a cartilage protecting agent such
as hyaluronic acid, ghicosamine,
and chondroitin. [0038]The term
"prodrug" as used in this
application refers to a precursor
or derivative form of a compound
of the invention that is capable
of being enzymatically or
hydrolytically activated or
converted into the more active
parent form. See, e.g., Wilman,
"Prodrug,s in Cancer
Chemotherapy" Biochemical Society
Transactions, 14, pp. 375-382,
615th Meeting Belfast (1986) and
Stella et al., "Prodrugs: A
Chemical Approach to Targeted
Drtig Delivery," Directed Drug
Delivery, Borchardt at al.,
(ed.), pp. 247-267, Humana Press
(1985). The proclrugs of this
invention include, but are not
limited to, ester-containing
prodrup, phosphate-containing
prodrugs,
thiophosphate-containing
prodrugs, sulfate-containing
prodrugs, peptide-containing
prodrugs, D-amino acid-modified
prodrugs, glycosylated
prodrug,s,13-lactam-containing
prodrugs, optionally substituted
phenoxyacetamide-containing
prodmgs, optionally substituted
phenylacetamide-containing prodru
5-fluorocytosine and other
5-fluorouridine prodrugs which
can be converted into the more
active cytotoxic free drug.
Examples of cytotoxic drugs that
can be derivatized 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.
[00391A "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, esterificaticm,
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. 100401A "liposomc" is a
small vesicle composed of various
types of lipids, phospholipids
and/or surfactant which is useful
for delivery of a drug (such as
MEK kinase 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. 100411The
term "package insert" is used to
refer to instructions customarily
included in commercial packages
of therapeutic products, that
contain information about the
indications, usage, dosage,
administration, contraindications
and/or warnings concerning the
use of such therapeutic products.
[0042]The term "chiral" refers to
molecules which have the property
of non- superimposability of the
mirror image partner, while the
term "achirar refers to molecules
which are superimposable on their
mirror image partner. [0043]The
term "stereoisomer" refers to
compounds which have identical
chemical constitution and
connectivity, but different
orientations of their atoms in
space that cannot be
interconverted by rotation about
single bonds.
[0044]"Diastereomer" refers to a
stcreoisomer with wo or more
centers of chirality mid whose
molecules are not minor images of
one another. Diastacomers have
different physical properties,
e.g. melting points, boiling
points, spectral properties, and
reactivities. Mixtures of
diastereomers may separate under
high resolution analytical
procedures such as
crystallization, electrophoresis
and chromatography.
[0045]"Enantiomers" refer to two
stereoisomers of a compound which
are non- superimposable mirror
images of one another.  WO
20081024725PCW1TS20071076344
[0046]Stereochcmical 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 Yolk, 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,
diastereomers, erantiomers 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 1
or () and (-) arc employed to
designate the sign of rotation of
plane-polarized light by the
compound, with (-) or 1 meaning
that the compound is
levorotatory. A compound prefixed
with (-F) or d is dertrorotatory.
For a given chemical structure,
these stereoisomers 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 mem-nate, .7v1lich may occur
where there has been no
stereoselection or
stereospecificity in a chemical
reaction or process. The terms
"racemic mixture" and "racemate"
refer to an equimolar mixture of
two enantiomeric species, devoid
of optical activity. [0047]The
term "tautomer" or "tautomeric
form" refers to structural
isomers of 



different energies which are
interconvertibk via a low energy
barrier. For example, proton
tautomers (also known as
prototropic tautomers) include
interconversions via migration of
a proton, such as keto-enol and
imine-enamine isomerizations.
Valence taxtomers include
interconversions by
reorganization of some of the
bonding electrons. [0048]The
phrase "pharmaceutically
acceptable salt" as used herein,
refers to pharmaceutically
acceptable organic or inorganic
salts of a compound of the
invention. Exemplary salts
include, but arc not limited, to
sulfate, citrate, acetate,
oxalate, chloride, bromide,
iodide, nitrate, bisulfate,
phosphate, acid phosphate,
isonicotinate, lactate,
salicylate, acid citrate,
tartrate, oleate, 'Emulate,
pantothenate, bitaitrate,
ascorbate, suecinate, maleate,
gentisinate, fumarate, gluconate,
glucuronate, saccharate, fonnate,
benzoate, glutamate,
methanesulfonate'"mesylate",
ethanesulfonate,
benzenesulfonate,p-toluenesulfona
te, pamoate (i.e.,
1,1'-methylene-bis
-(2-hydroxy3-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 andlor one or more counter
ion. [0049]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,
methanesulfonie acid, phosphoric
acid and the like, or with an
organic acid, such as acetic
acid, malcic 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
glutarnic 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.
100501If the compound of the
invention is an acid, the desired
pharmaceutically acceptable salt
may be prepared by any suitable
method, for example, treatment of
the free acid with an inorganic
or organic base, such as an amine
(primary, secondary or tertiary),
an alkali metal hydroxide or
alkaline earth metal hydroxide,
or the like. Illustrative
examples of suitable salts
include, but are not limited to,
organic salts derived from amino
acids, such as glyeine and
arginine, ammonia, primary,
secondary, and tertiary amines,
and cyclic amines, such as
piperidine, montholine and
piperazine, and inorganic salts
derived from sodium, calcium,
potassium magnesium, manganese,
iron, copper, zinc, aluminum and
lithium. 100511The 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. [0052]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
ctbanolamine. The term "hydrate"
refers to the complex where the
solvent  molecule is water.
[0053]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, trilluoroacetyl,
t-butoxycarbonyl (BOC),
benzylcucycarbonyl (CBZ) and
9-fluorenylmethylenoxycarbonyl
(Fmoe). Similarly, a
"hydroxy-protecting group" refen
to a substituent of a hydroxy
group that blocks or protects the
hydroxy functionality. Suitable
protecting groups include acetyl
and silyl. A "carboxy-protecting
group" refers to a substituent of
the carboxy group that blocks or
protects the earboxy
functionality. Common
earboxy-protecting groups include
phenylsulfonylethyl, cyanoethyl,
2-firi methyl si lyBethyl, 2-(tri
methyl silyBethoxymethyl,
2-(p-toluenesulfonyBethyl,
2-(pnitrophenylsulfenyBethyl,
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. 100541The
tenris "compound of this
invention," and "compounds of the
present invention" and "compounds
of Formula I. ", unless otherwise
indicated, include compounds of
Formula I and stereoisomers,
geometric isomers, tautomers,
solvates, metabolites, salts
(e.g., pharmaceutically
acceptable salts) and prodrugs
thereof [0055]The present
invention provides
azabenzofuranyl compounds of
Formula I as described above
useful as kinase inhibitors,
particularly useful as MEK kinase
inhibitors. The present invention
includes compounds of Formulae
I-h, or II-h, and all other
variables are as defined in
Formula I.    11-b  100561In an
embodiment of the present
invention, compounds are of
Formulae I-b, or 



H-b, and all other variables are
as defined in Formula I. [0057]
[0058]In an embodiment of the
present invention, RI is H, halo,
CiN, CF3, -NR111 12 -OR' -SR",
-CHIHNIZI1R12, or C1-C6 alkyl,
and all other variables are as
defined in Formula I, IF), or
H-b. 10059]In another embodiment
of the present invention, RI is
H, halo, CN, CF3, C1-C6 alkyl,
-N11111{12 wherein R11 and R'2
are independently II or C1-C6
alkyl, -ORII wherein is II or
Ci-C6 alkyl, or -SRI' wherein R11
is 1.1 or C,-C6 alkyl; and all
other variables are as defined in
Formula I, I-b, or II-b. [0060]In
another embodiment of the present
invention, RI is 11 Cl. CN, C F3,
methyl, -NH2, -NH(CH3),
-INI(CH3)2, -OH, or -OCH3i and
all other variables are as
defined in Formula I, I-b, or
II-b. 10061]In another embodiment
of the present invention, RIand
all other variables are as
defined in Formula I, l-b, or
[0062] 100631  [0064] [0065]In an
embodiment of the present
invention, R3 is H. halo, CN,
Cf3,4R12, -ORII, -SR", -C(i 0)NR
Ilx- 12, or CI-Co alkyl, and all
other variables are as defined in
Formula I. or as defined above.
10066]In another embodiment of
the present invention. RI3I is
El, halo, CII3, Cr C6 alkyl; and
all other variables are as
defined in Formula I, or as
defmed above. [0067]In another
embodiment of the present
invention, R3 is II, F, CF3, or
methyl; and all other variables
are as defined in Formula I, or
as defined above. 100681In
another embodiment of the present
invention. RI3 is H, F, Cl, CF3,
methyl or CN; and all other
variables are as defined in
Formula I, or as defined above.
[0069]In an embodiment of the
present invention, R4 is H, halo,
CN, CF3, - NR11R12, -01211,
-SRII, -c(=))NRI1R12, C1-C6
alkyl, and all other variables
are as defined in or Formula I,
I-b, or II-b, or as defined
above. [0070]In another
embodiment of the present
invention. R4 is H, halo, Chi,
CH, -NR' RI2 _g=0)NRii- 12 orix
wherein R" and 12]-2 are
independently H or C1-C6 alkyl,
-OW I wherein RI I is H or CI-Co
alkyl, or-SR" wherein 121-1 is H
or C,-C6 alkyl; and all other
variables are as defined in
Formula I, I-b, or II-b, or as
defined above. 



10071]In another embodiment of
the present invention, R4 is H,
Br, Cl, CN. CF3, -NH2, -NH(CH3),
-N(CHA,-C(0)NHCH3,
-C(0)1\1(013)2, -GI I, or -OCH3;
and all other variables are as
defined in Formula I, kb, or
II-b" or as defined above.
100721In another embodiment of
the present invention, R4 is H,
Br, Cl, UN, CF2, -NH2,
-NH(C1-13), -N(CHM, -C(0)NH2,
-C(0)NIIC113, A;(0)N(E1102, -OH,
or -0CF13; and all other
variables are as defined in
Formula I. 1-b, orll-b, or as
defmed above. [0073]hi another
embodiment of the present
invention, R4 is halo, -011, or
Cr-C6 alkyl optionally
substituted by halo; and all
other variables are as defined in
Formula I, kb, orIl-b, or as
defined above. [0074]In another
embodiment of the present
invention, R4 is independently
Cl, Br, Me, Et, F, CHF2, CF3, or
-OH; and all other variables are
as defined in Formula I, I-b, or
II-b, or as defined above.
100751In an embodiment of the
present invention, R5 is It or
CI-C6 alkyl; and all other
variables are as defined in
Formula 1,1-h or 11-12, or as
defined above. [0076]In another
embodiment of the present
invention, R5 is H or methyl; and
all other variables are as
defined in Formula I, I-b oror as
defined above. [0077]In another
embodiment of the present
invention, R5 is H; and all other
variables are as defined in
Formula I, I-b or II-b, or as
defined above. [0078]hi another
embodiment of the present
invention, R5 is methyl; and all
other variables are as defined in
Formula I, I-b or II-b, or as
defined above. [0079]In an
embodiment of the present
invention, R6 is II or CF--Co
alkyl; and all other variables
are as defined in Formula I. I-12
or II-b, or as defined above.
[0080]In another embodiment of
the present invention, R5 is H or
methyl; and all other variables
are as defined in Formula I, I-b
or II-b, or as defined above.
[0081]In another embodiment of
the present invention, R6 is H;
and all other variables are as
defined in Formula I. I-b oror as
defined above. [0082]In another
embodiment of the present
invention, R6 is methyl; and all
other variables are as defined in
Formula I, I-b or 11-1), or as
defined above. [0083]In an
embodiment of the present
invention, X1 is OR" 0.e.,
Formula II-b 



); and all other variables are as
defined in Formula I or Lb; or as
defined above. [0084]In an
embodiment of the present
invention, X' is OR' wherein R is
H; and all other variables are as
defined in Formula I or I-b; or
as defined above. [0085]In
another embodiment of the present
invention, X' is ORH wherein RH
is CI- C12 alkyl (e.g., C,-C6
alkyl) substituted with one or
more groups independently
selected from halo, CN, Ch, -
OCF3, -NO2, oxo, -Si(CI-Cs
alkyl), -(CRHR25" C(=Y')R16,
-(C.R.19 R2)DC(=r)(4 R16,
--(C1219R251C(=Y')NRI6RH, -(CR1 9
R 2 0 ) R1 6 R1 7 -(CRI9R2(1),0R
-(CR19R2)n-SR16, -(CRHR20),
NRI6C(=Y')R", -(CRI9R20)0 NR16C(
Y')ORH, -(CeR20)"
NIZI8C(=Y')NRI6R17,
-(CRI9R20)NRHS021216,
-(CRHR2)"0C(=Y')R16,
-(CR19142),44C(=Y')OR16,
-(CRI9R20),, OC(=Y')NR16R1s,
-(CRI9R25n OS(0)2(0R16), -(CR
HR2)"0P(---Y')(0R16)(ORI
-(CRHR20),,OP(OR16)(0R17),
(C1419R20),S(0)R16, -(CRI9R20)",
S(0)2 R"6, -(CRI9R251, S(0)2NRI
6R", -(CRI9R2)n S(0)(OR
-(CRI9R2)11 S(0)2(OR16),
-(CR"1(20)n SC(Y')R16, -(CIC9R25"
SC(=Y')OR16,  (CRI9R20)2
SC(=Y')1'1141-6R17, and R21; and
all other variables are as
defined in Formula I or I-b, or
as defmed above. [0086]In another
embodiment of the present
invention, X1 is:  other
variables are as defined in
Formula I or I-b, or as defined
above. [0087]In another
embodiment of the present
invention, Xl is and all other
variables are as defined in
Formula I or I-b, or as defined
above. [0088]In another
embodiment of the present
invention, Xl is  0
N0HCTY"---.035- all other
variables are as defined in
Formula T or hb or as defined
above. 100891hi another
embodiment of the present
invention, XI is HO-MCO;11- OH
HOVe"\-----N't.)-tt HO-0 H HO 



H2N    0I Nch. % 0  ; and all
other variables are as defined in
Formula 1 or 1-b, or as defined
above. 100901In another
embodiment of the present
invention. X1 is  HOV'i--N1.60 OH
HO0."-' ;71.16- HO0 ON    H2N
all other variables are as
defined in Formula I or 1-b, or
as defined above. 10091]In
another embodiment of the present
invention, Xi is All wherein R11
is heteroeyely1 (e.g., 4- to
6-membered heterocyclyi)
optionally substituted with one
or more groups independently
selected from halo, CN, CF3,
-0CF3, -NO2, oxo, -Si(CHC6 



-(C R19R215,,C(=Y')R16,
-(CR191(26)11C(=Y')OR16,
-(CRI9R2)GC(=Y')NR I6R r 7,
-(CR19R20)BNR16R17,
-(CRI9R20%OR16, -(CRI9R20),-SR16,
-(CRI9R20)1NRI6c(=y)R17,
-(CRI9R20) NR16C( nORI7,R H woo R
sc(==y,)NRI6Ro,
_("191{2511NRHso2R16, -(C
R19R215,0C(=Y')R16,
-(CRI9R2)110C(=Y')01226,
-(CRI9R26)OC(=Y')NRI6R17,
-(CR191212)"0S(0)2(0R16),
-(CR19122)1011(=V)(0R6)(0R17),
-(CR19R20)11OP(OR16)(01217),
-(CRI9R26)"S(0)R16,
-(CR19R20)118(0)2R16,
-(CR19R20)18(0)2NR16R17,
-(CRI9R20)"S(0)(0R16),
-(CR19R26)n S(0)2(0R16),
-(CR19122)"SC(=Y')R16,
-(CR19R20)"SC( Y')OR16,
-(CR19R26),, SC(=Y')NRI1R111, and
R21; and all other variables are
as defined in Formula I or I-b,
or as defined above. [0092]In
another embodiment of the present
invention, Xi is ORI I wherein
R11 is 4- to 6-membered
heteroeyelyl having 1 nitrogen
ring atom wherein said
heteroeyely1 is optionally
substituted with one or more
groups independently selected
from halo, CN, CT), -0CF3, -NO2,
oxo, -Si(C12-C6 alkyl),
-(CRI9R2),C(=Y1)RI6,
-(CRI9R2)11C(=Y1)0Rt6,
-(CII"It20)C(=Y1)NR161-2.12, -
(CRI9R22)"N12.16R12,
-(CR12R2)"0Ri6, (cRi9-26-2, 1")
SR16, (cRi9R20),7mzi6cx_y,fltr7,
(0(19R20)1NR16- u( Y')ORI2,
(CRI9R20)1NlI 18C1(-Y1)N R16-17,
(C1(191(2),NR)7S02e,
-(CRI9R2),10C(=YI)R16,
-(C12121222)110C(=Y1)0 R 16,
-(CR191220)fi0C(=Y1)NR161212,
-(0121912.20)"08(0)2(01216),
-(CRI9R20)flOPI-Y1)(01256)(OR15),
-(CRI9R20),,voRisx0 _Kc}R
IsR2o)ns(0)R 16,
-(C1212122(1)"S(0)2R16,
-(C12.12R4)S(0)2N R I6R 17,
(0(19R20),,s(0. -16
AIM<--(CRI9R20)n S(0)2(0 R16),
-(CRI9R29nSCe VA16,
-(CRI9R2(1),SC(=Y')OR 16, -(C
fele% SC(=r)NRIER12, and R21; and
all other variables are as
defined in Formula I or I-12, or
as defined above. 0 0 [0093]In
another embodiment of the present
invention, X1 is ) ,-Nli \)-(:)1
/ HN or\,and all other variables
are as defined in Formula i or
142, or as defined above.
[9094]In another embodiment of
the present invention, X1 is
Formula! or I-b, or as defined
above. 



[0096]In an embodiment of the
present invention, X1 is R11, and
X1 and R5 are taken 28  together
with the nitrogen atom to which
they are attached to form a 5-7
membered saturated or unsaturated
cyclic ring having 0-2 additional
heteroatoms selected from 0, S
and N, wherein said cyclic ring
is optionally substituted with
one or more groups selected from
halo, CN, Chi). OCF3, -NO2. oxo.
-Si(CI-Co alkyl),
-(CleR26),-,Ct=Y')R16,
-(CR112R20)n C(=Y ')OR 16,
-(CRI9R20)n" r)NRI6R17, -(C R
191226).N R 16R 17,
-(CRI9R26)"OR16,
-(CR12R26)"-SR16, -(CRI9R26)"
NR16C( Y')R17, -(CR"R")" NR"C(
Y')OR17, -(cRi9R20)n. NR18C(
Y')NR16R17,
-(CRI9R26)0NRI7S02R16,
-(CR16R211),OC( Y')12.16,
-(CR.161R26),OCe Y')OR16,
-(CRI9R26)"0C( -Y')NR16.R27,
-(CRI5R26)"0S(0)2(0R16),
(cRI9R20)nop(_y.)(0R16.,,-..-.17
)(UK -(CRI9R2)OP(ORI6)(PRI),
-(CRI9R2)nS(0)R16,
-(CRI9R2)1,S(0)2R16,
_(cR19.-,20)n S(0)2NRI6R17,
-(CRI9R2),,S(0)(0R16),
-(CR19R20)r, S(0)2(0R16),
-(CRI9R2)1, SC(= SC(=Y')NR16R17,
and R21; and all other variables
are as defined in Formula I or
I-b, or as defined above.
[0097]In another embodiment of
the present invention, X1 is R",
andand R5 are taken together with
the nitrogen atom to which they
are attached to form a 5-6
membered saturated cyclic ring
having 0-2 additional heteroatoms
selected from 0, S and N, wherein
said cyclic ring is optionally
substituted with one or more
groups selected from halo, CN,
CF3. -OM, -NO2. oxo, -SliCi-Cs
alkyl), -(CRI-9R212),C(Y')1216,
-(CRI9R211)n C(=Y')OR16,
(cRi9R20)nC( tC-
-(CR19R2)nNR16R17,
-(CR19R20)OR16, -(CRI9R20)-SR16,
-(CRI9R20)n NRI6C(=T)R17,
-(CR19R2)" NRI6C( Y')OR17,
-(CRI9R2),, NRI8C(-V)NR16R17,
-(CRI9R2),,NRI7S02R16,
-(CRI9R20)n0q=1P)R16.
-(C,R19e)n0q=r)OR16,
-(CR19R20)n0C( Y')NRI6R17,
-(CR19R2),,OS(0)2(OR16),
-(CRI9R2)OP(=n0R16)(0R17),
-(CRI9R20)OP(OR16)(0R17),
--(CRI9R20)DS(0)R16,
--(CRI9R20)S(0)21Z16,
4CRI9R20)0S(0)22'4R16R17,
-(CRI9R25nS(0)(0R16), -(CRI9R25n
S(0)2(0R16), 4CRI9R25" SC(Y)R!6,
-(CRI91t2),, Sg=r)0RI6,
-(CRI9R25,1 SC(=T)NR1612.17, and
R21; and all other variables arc
as defined in Formula I or I-b,
or as defined above. 100981In
another embodiment of the present
invention, W is:  SO2CH3 0s,
0,g-Th OH NN N:ss.   



HO HO OH ; and all other
variables are as defined in
Formula I or I-b, or as defused
above. [00991In another
embodiment of the present
invention, W is:
.--CiHONHOnn,H0o,. _-OH HO HO ;
and all other variables are as
defined in Formula I or I-b, or
as defined above. [001001hi
another embodiment of the present
invention, W is: HO H6 ; and all
other variables are as defused in
Formula I or I-b, or as defined
above. 1001011In an embodiment of
the present invention, X5 is Ku,
and X1 and R5 are taken together
with the nitrogen atom to which
they are attached to form a
4-membered saturated or
unsaturated cyclic ring having
0-1 additional heteroatoms
selected from 0. S and N, wherein
said cyclic ring is optionally
substituted with one or more
groups selected from halo, CN, C
F3, -0CF3, -NO2, OXO, -S1(C -C6
alkyl), -(CR19R2)X(=Y')R16,
-(CRI912120),, C(=YWR56,
-(CRI9R20)"C(-11")NR"R",
-(CR19R20),,NRI6R",
-(CR19R20)1101216,
-(0219R2)"-SR16, -(C1219R2),
NR162=Y')R17, -(0219R20)"
NRI6C(=Y')OR17, -(CRI9R20)"
NRI5q=Y')NR16R17,
4CRI9R20)0NRI7S02R16,
-(CRI9R25B0C(=Y)R16, -(CR
15R2u)n0C(=Y1)0R16,
-(CRI9R20)OC(=Y1')NRI6R15, -(CRI
9R2)OS(0)2(0R16),
(eRvilkzoi)fic*,(_
Y')(0R16)(0R15),
-(CRI9R2(5)00P(OR16)(ORI 7),
-(C1219R25"S(0)11.16,
-(0219R20)i,S(0)2R16,
-(CRI9R20).S(0)2N1216R17,
-(CRI9R2)"S(0)(0R16),
-(CR191220),-, 30  S(0)2(01116),
-(CRI9R26)" SC(=Y')R16,
-(C1219R20)" SC(-Y')OR16,
-(CRI9R29)" SC(=Y')NR16R19, and
R21; and all other variables are
as defined in Formula I or I-b,
or as defined above. 100102]In
another embodiment of the present
invention, W is: 1><- HO; and all
other variables are as defined in
Formula! or I-b, or as defined
above. [00103]In an embodiment of
the present invention, X1 is
-OR". and -01111 of X1 and R5 



are taken together with the
nitrogen atom to which they are
attached to form a 4-7 membered
saturated or unsaturated cyclic
ring having 0-2 additional
heteroatoms selected from 0, S
and N, wherein said cyclic ring
is optionally substituted with
one or more groups selected from
halo, CN, CF3, -0C113, -NO2, oxo,
-Si(Ci-Cs-(CRI9R211)11C(=Y')R16,
(C11.19R29)0 C(=V)0R16,
-(CRI9R2)ng=r)NTRI.6.-.17,19 7016
17 k (CR R- %NA R ,
(CR19R29)OR16,wefts%
NRisce__y,.,-. 1 7 , fiv(C121
9R29),, IsiR.16C(=Y')OR19,
-(C1219R29)n NR18C( -Y')NR161219,
-(C11119R219)0NRHS02R16, ix(CR
9R2 )flOC(=Y1)N11.16R19,.
-(CRI9R29)n0C(=Y,..- 16.19 20)
fts.(CR- R- "0C( y,)0.,16,
-(CRI9R29)110S(0)2(0R16),
-(CRI9R29)"0P( Y
')(01116)(01212),
-(CRI9R29)10P(01116)(0R19),
-(C1119R29)11S(0)1116,
-(CR19R29),,S(0)2R16,
-(CRI9R29)"S(0)2N12161112.
(CRI9R29)11S(0)(0R16). -(CR19R2)n
S(0)2(0R16), -(CRI9R20),,
SC(=Y')11116, -(C111 9R29).
SC(=Y')OR16, _(cR19R20)1
Yr4R16R17, and R21; and all other
variables are as defined in
Formula I or I-b, or as defined
above. 1001041In another
embodiment of the present
invention. X1 and le are taken
together with the nitrogen atom
to which they are attached to
form a 5-7 membered saturated or
unsaturated cyclic ring having
0-2 additional heteroatoms
selected from 0, S and N, wherein
said cyclic ring is optionally
substituted with one or more
groups selected from halo, CN,
CF3, -0CF3, -NO2, into. -Si(CI-Cs
-(CRI9R29)fiC(=Y')t.16,
-(CR191229)fi C(=Y')01116,
-(CR19R29)1,C(=Y')NR1eR19,
-(cRI9R20)fiNRI6R17,
(0{19R21120R16, -(cR19R20)n_sR16,
_(cR19.-.20.n16 K ) NR C( Y')R17,
-(CR19R29)" NR16C(=Y')OR11,
-(CR19R29)" STRIC(=Y,)NRioRn,
(cRisRso)ni. T1,1716 INK SO2R ,
-(CRI9R20)"0Q=Y1R[6,
-(CRI9R29)00C(=Y')OR16.
-(CRI9R29)"0C(=T)NR115R19,
-(CR1912.29)13S(0)2(01216),
-(CRI9R29)10P(=Y')(0R16)(0R19),
-(CR19R29),013(0e)(0R12).
_KazisRzaks"Ris,
_wRi9-R20.0(0)2Ri6 ,
-(CR19R29)11S(0
(CleR26),1S(0)(0e), -(CRI6R26),,
S(0)2(0R16), -(C1119117511
SQ=A")RI6, -(CRI9R2).
S(3(=Y')OR16, -(CRII7R76)0
SC(=)1)NRI6R17, and R71; and all
other variables are as defined in
Formula I or I-b, or as defined
above [00105]In another
embodiment of the present
invention. XI is -OR", and -OR"
of XI and R5 are taken together
with the nitrogen atom to which
they are attached to form a 5-6
membered saturated cyclic ring
having 0-2 additional
heteroutonas selected from 0, S
and N, wherein said cyclic ring
is optionally substituted with
one or more groups selected from
halo, CN. CF3, -Off), -NO2, oxo,
-Si(lii-C6 alkyl),
-(CRI5R26)C(=Y1R16, -(CR15R70)a
C(=Y00R16, -(CRI9R26)"C( Y01\
R161217, -(CRI9R26).NRI6R17,
-(CRI9R26)OR16, -(CRI9R76)"-SR16,
-(CRI5R70),, NR16C(=Y01217.
-(CRI6R26),NR16C(-Y')OR17,
-(CRI9R76),, NRI8C(=Yi)NR16R17,
-(C1215R26)"NRI7S02RI 6,
:(CRI9R25a0C(=Y. )RI6,
-4CRI9R2)60C(=YWR16.
-(CRI9R20)11OC(=Y1' )NRI 6RI 7,
-(CRI 9R2560S(0)2(OR16), -(CRI
9R2)HOP(=r )(0R16)(0R17),
-(CRI9R2)"0P(0RI )(OR' 7),
-(CRI9R2%S(C)R16,
-(CRI9R256S(0)2R16,
-(CRI9R2)11S1(0)2NR 161(17,
-(C1156R26)ftS(0)(0R16),
-(CRI9R76)" S(0)2(01216),
-(CRI9R76)ft SC(=Y')R16,
-(CR191126) SC(=r)ORI6,
-(CRI6R26)" SC(=Y')NR161217, and
R21; and all other variables are
as defined in Formula I or I-1),
or as defined above. 1001061In
another embodiment of the present
invention, W is: 



HO d; and all other variables are
as defined in Formula I or kb, or
as defined above, 1001071In an
embodiment of the present
invention, X1 is Ril; and all
other variables are as defined in
Formula 1, or kb, or as defined
above. [00108]In another
embodiment of the present
invention, XI is R'' wherein R11
is FI; and all other variables
are as defined in Formula I, or
kb, or as defined above.
[00109]In another embodiment of
the present invention. X1 is R"
wherein WI is CI- C12 alkyl
(e.g., C1-C6 alkyl) substituted
with one or more oups
independently selected from halo,
UN, 0-.3, -0(1,), -NO2, oxo,
-Si(C1-C6 alkyl), -(C1175R76)"
C(= y )R16,
-(CRII9R76)nC,(=y,)0R(cR 19R2o)nc
Ly, *FRI oR17, (cies R2u)nN R 16
R 17, -(CR19R2U)nOR
-(CRI91t2)"-SRI6, _(c.619.-.2016
K)"NR- C( Y0R77, _(cR19R2)",
)NR16 17 NR16C(=Y')01217,
-(CRI9R26)" NRI8C(=Y'6.,
(CR59R20)"Nte7S02R16,
-(CRI9R22),OC(=Y1)R16,
-(CRI9R20)"0C( Y1)012.16, -
-(C.R19R2),PC(=Y1)NR16R12,
-(CRI9R20)1,OS(0)2(0R15,
-(CRI2R20)OP(=Y1)(01216)(0R17),
-(0-19R20)B0P(OR16)(0R12),
-(C1219R2511S(0)1216,
-(CR.19R211)S(0)2R16, -(CRI9R20)
S(0)2NR16R12, -(CR2
9R211)"S(0)(0R16),
-(CRI9R2511S(0)2(0R16),
-(CRI9R2)SC(=Y1)R16,
-(CRI9R250SC(-Y11)0RI 6,
-(03.19R25"SC(=Y1)NR16R12, and
R21; and all other variables are
as defined in Formula I. or l-b,
or as defined above. 1001101In
another embodiment of the present
invention, X1 is OH LLL HHOO'N.
0 NL12-     



0I   % N ".--S-- 0   OHH HO'2
HO{\    other variables are as
defined in Formula I, or I-b, or
as defined above. [00111]In
another embodiment of the present
invention, X1 is  N?-/"A. N HOHO
OH HOHO HO HO  OH HO; and all
other variables are as defined in
Formula I, or 1-b, or as defined
above. [00112]in another
embodiment of the present
invention, X' is -S(0)2R and all
other variables are as defined in
Formula I, or I-b, or as defined
above. 1001131In another
embodiment of the present
invention, X1 is -S(0)2R11
wherein R11 



is II or methyl; and all other
variables are as defined in
Formula 1, or kb, or as defined
above. [00114] [00115] [00116]
[00117]In an embodiment of the
present invention, X2 is aryl
(e.g., phenyl), wherein said aryl
is optionally substituted with
one or more groups independently
selected from halo, CN, CF3,
-OCF3, -NO2, oxo, -Si(CI-Co
alkyl), -(CR19R20),, C(--Y')12.1
6,  (C12:9R20)C(=Y')ORI 6,
-(C12191Z20)"C(=r)NRI6R17,
-(02:9R20)0NRI6RE7,  (CRI
9R25"00, -(CR19R251-SR I 6, -(CR
9R2)H-NRI 6C(=Y. )R17,
-(CRI91220)9 NR[6C(=Y')ORI7,
-(CR191220)N12.18C(=Y')NR 6RT 7,
-(CR 9R2)"NRUS 02R16, --(CR I
9R2)ROC(Y')R 16, -(CR1
9R25,20C(=YWRI 6,
-(CRI9R20)10C(=Y')N121-61217,
-(CR1912.2-NOS(0)2(0 1216),
--(C121912.20)"0P(=Y')(00)(OR17),
-(C 19R2)"0P(OR16)(OR"),
-(CRI9R2NS(0)R16,
--((:RI9R20)S(0)2R16,
-(C11.19122). S(0)2N RI612.17,
-(C R 19R25"S(0)(0R16),
-(CleR20)BS(0)2(0 k 16),
-((:219R20)" SC(-Y')R16,
-(C1(19I220)nSC(=Y')OR 16,
-(CRI9R20)11tiC(-Y')N121611.17,
and I221; and all other variables
are as defined in formula I. I-b
or 11-b, or as defined above.
[00118]In another embodiment of
the present invention, X2 is  all
other variables are as defined in
Formula I, I-b or II-b, or as
defined above. [00119]In another
embodiment of the present
invention, X2 is   and all other
variables are as defined in
Formula I, I-b or 11-b, or as
defined above. [001201In another
embodiment of the present
invention, X2 is CIBr Sc s Sc
s,ssSc Sc        



OCHF2OCHF2OCHF2 CI and all other
variables are as defined in
Formula 1, 1-b or 11-b, or as 37
defined above [001211In another
embodiment of the present
invention, X2 is  ; and all other
variables are as defined in
Formula 1, 1-b or 11-b, or as
defined above. 1001221In another
embodiment of the present
invention, X2 is sme ; and all
other variables are as defined in
Formula 1, bb or 11-b, or as
defined above. [001231In another
embodiment of the present
invention, X2 is C6-C.10 aryl
substituted with Ci-C4 alkyl; and
all other variables are as
defined in Formula I, I-b or
II-b, or as defined above.
[001241In another embodiment of
the present invention, X2 is
-SShalo CIor5-membered
heterocyclyl ; and all other
variables are as defined in
Formula I, I-b or 11-b, or as
defined above. [00125]In another
embodiment of the present
invention, X2 is  all other
variables are as defined in
Formula I, I-b oror as defined
above. 100126]In another
embodiment of the present
invention, X2 is ClMe  and all
other variables are as defined in
Formula I. T-h or II-b, or as
defined above. [00127]In another
embodiment of the present
invention. X2 is ouboeyelyt
(e.g., C1-C6 



carbocycly1) or heteroeyely1
(e.g., 4- to 6-membered
heterocyclyfi, wherein said
carbocycly1 or heterocyclyl is
optionally substituted with one
or more groups independently
selected from halo, CN, C14"
-0Cf3, -NO2, oxo, -Si(C1-C6
alkyl), -(CRI2R20)6Ce Y')R16,
-(CleR20)nC(=Y,)0R16,
_(.c4RisR2o)uc(=y,)NRisRit,
_(cRisizzo)nNeRri,
(cRi5R20)noR16, (cRi64.2),i
isSR0.4
16, _.#,R19R20)n NR16c( _ yiR17,
(cR is Rto)1 NR26C(=Y)OR12,
-(CR12R2)" NE: sC(=
Y')NR161222,
-(CRI9R20),NRIISO2R16,
-(CRI9R20),OC(=r)R16,
-(CRI9R2)"0C(=1Y11)0R16,
-(CRI6R26),,OCe- NONR16R17,
--(CR"R20%0S(0)2(0R16),
-(CRI9R2)110P(=r)(0R16)(0R17),
--(CR"R26),10P(ORINOR"),
-(CR16R26)11SK R 6..616,
1,)--(0{16R2)0S(0)2R Is,
-(cR'9R2),,S(0)2NRI6R12,  n_,
-(CRI9R2)S(0)(0R161), -(CRI6R2)6
S(0)2(0R16), _(cRI9R20)sgy,)R16
-{CRI9R2(1),St(=r)OR16,
--(11R16R20)1 S C(=y,)NR16RI7,
and R21; and all other variables
are as defined in Formula I, I-b
or 11-b, or as defined above.
[00128]in another embodiment of
the present invention, X2 is
C4-C6 carbocyclyl wherein said
earbocyclyl is substituted with
-C(=I(')R16; and all other
variables are as defined in
Formula I, I-b or II-b, or as
defined above. [00129]In another
embodiment of the present
invention, X2 is defined above.
[00130]Another embodiment of the
present invention includes
compounds described in EXAMPLES
5-159 and compounds below:   oar
H 0 [75 01-!H 



ITNA1 /     [00131]The present
compounds are prepared according
to the procedures described below
in the schemes and examples or by
methods known in the art. The
starting materials  WO
20081024725ECM S2007/076344 and
various intennediates may be
obtained from commercial sources,
prepared from commercially
available compounds, or prepared
using well 'mown synthetic
methods (for example, those
described in W002/06213, WO
03/077855 and W003/077914).
1001321For example,
5-azabenzofurans of Formula a-b).
Ill-b) or (I II-b) may be
prepared using the synthetic
routes outlined in Schemes 1, 2
and 3. Scheme 1  1001331Compounds
of formula (IV) may be prepared
using published methods described
in the literature. They may be
reacted with methylglyeolate or
ethylglycolate in the presence of
a base, such as sodium hydride,
in a suitable solvent, such as
IV,Kdimethylformamide or
1,2-dimethoxyethane, at a
temperature of from 750C to room
temperature, to obtain compounds
of formula (VI). [001341.
Compounds of formula (VI) may be
converted to compounds of formula
(VII) by reaction with a
halogenating agent such as
phosphorus oxybromide, neat or in
a suitable solvent such as
toluene, at a temperature of from
room temperature to 140C.
Alternatively, compounds of
formula (VI) may be reacted with
nonafluorobutane sulphonyl
fluoride in the presence of a
base such as
diisopropylethylamine and a
catalyst such a.sethyl-4-
a.minopyridinc, in a solvent such
as dichloromethane at room
temperature, with
Nphenyltrifluoromethanesulfonimid
e in the presence of abuse such
as diisopropylethylamine, 42  in
a suitable solvent such as
1,2-dimethoxyethane at a
temperature from room temperature
to the reflux temperature of the
solvent. In addition, compounds
of formula (VT) may be treated
with trifluoromethanesulphonic
acid anhydride in the presence of
a base such as pyridine in a
solvent such as dichloromethane
at a temperature of from -20C to
ambient temperature.
100135]Compounds of formula
(V1L1) may be obtained from
compounds of formula (V11) by
reaction with an aniline
(incorporating appropriate
substituents R1), in the presence
of a catalyst such as
tris(dibenzylideneacetonc)dipalla
dium (0) or palladium acetate, a
base such as potassium phosphate,
sodium tert-butoxide,
1,8-diazabicyclo15.4.11undec-7-en
e or cesium carbonate, a ligand
such as
9,9'-dimethy1-4,5-bis(diphenylpho
sphino)xanthene, 2,2'-
bis(diphenylphosphino)-1,1
ubinaphthyl,
2-dicyclohexylphosphino-2'-(NNdim
ethylamino)biphenyl,
2-dicyclohexylphosphino-2',6'(dim
ethoxy)biphenyl or
tri-butylphosphine in a suitable
solvent such as toluene,
1,2-dimethoxyethane,
tetrahydrofumn or dioxane, at a
temperature of from room
temperature to the reflux
temperature of the solvent, or
under microwave irradiation at a
temperature of from 70C to 150C.
1001361Alternatively compounds of
formula (VIII) can be obtained
from compounds of formula (VI) by
reaction with compounds of
formula (IX) (prepared using
published methods described in
the literature), in a suitable
solvent such as toluene or 1,2-
dimethoxyethane, at a temperature
of from room temperature to the
reflux temperature of the
solvent, or under microwave
irradiation at a temperately of
from 100C to 180C.
100137]Compounds of formula (X)
can be obtained from compounds of
formula 



(V1I1) by reaction with a base
such as sodiutn hydroxide in a
protic solvent such as ethanol or
methanol, at a temperature of
from room temperature up to
reflux temperature. Compounds of
formula (X) can be reacted with a
functionalised hydroxylamine of
formula (XII) (commercially
available or prepared aorording
to Scheme 8) or an amine, and a
suitable coupling agent, such as
0-(7-aza-benzo-triazol-1-y1)-N,Nf
ifi'-tetra-methyluronium
hexafluoro-phosphate,
N-(3-dimethylaminopropyl)-/V'-eth
ylearbodiimide hydrochloride or
ARLdicyclohexylearbodiimide in
the presence of
N-hydroxy-1,2,3-benzotriazole, in
the presence of a suitable base
such as diisopropylethylaminc or
triethylamine in an inert
solvent, such as retrahydrofuran,
NN-dimethylfommmide, or
dichloromethane at a temperature
of about room temperature, to
obtain the compounds of formula
(X1). Alternatively, compounds of
formula (3CE) can be obtained
directly from compounds of
formula (VIII) by reaction with
an amine or hydroxylamine 1DISIBR
in the presence of a Lewis acid
such as trimethyl aluminium in a
solvent such as 1)CM, at a
temperature of from room
temperature up to reflux
temperature. Alternatively,
compounds of fonnula (VIII) can
be prepared from compounds of
formula (XIII), according to
Scheme 2.    100138ICompounds of
formula (XIII) may be prepared
using published methods described
in the literature. Compounds of
general formula (XIV) can be
prepared from compounds of
formula (XIII) using methods
described above for the
preparation of compounds of
formula (VI) from compounds of
fommla (IV). 100139]Compounds of
formula (VIII) may be obtained
from compounds of formula (XIV)
by reaction with compounds of
formula (XV) (incorporating
appropriate substituents RI),
using methods described above for
the preparation of compounds of
formula (VIII) from compounds of
formula (VI). Alternatively,
compounds of formula (VIII) may
be obtained from compounds of
formula (XIV) by reaction with
compounds of formula (XVI)
(incorporating appropriate
substituents RI), in the presence
of a base such as sodium hydride
or lithium hexamethyldisilazane,
in a suitable solvent such as
tetrahydrofuran or
N,N-dimethylformamide, at a
temperature of from room
temperature to 150C.
[00140]Alternatively, compounds
of formula (3C) can also be
prepared from compounds of
formula (VII) according to Scheme
3 .  [001411Compounds of formula
(VII). can be converted to
compounds of formula  (XVII)
using methods described above for
the preparation of compounds of
formula (X) from compounds of
formula (VIII). [00142]Compounds
of formula (XVII) can be coupled
to amines such as 2-amino-2-
methyl-l-propanol using methods
described above for the
preparation of compounds of
formula (XI) from compounds of
formula (X), followed by reaction
with an agent such as thionyl
chloride or phosphorus
oxychloride, neat or in a
suitable solvent such as
dichloromathane, chloroform or
diethyl ether, at a temperature
of from room temperature to
reflux of the solvent, to afford
compounds of formula (XVIII).
[00143]Compounds of formula (XIX)
may be obtained from compounds of
formula  (XVIII) by reaction with
an aniline (incorporating
appropriate substituents RI), in
the presence o a catalyst such as
rtris(dibenzylideneacctone)diPall
adium (0) or palladium acetate, a
base such as potassium phosphate,
sodium tert-butoxide,
1,8-diazabicyclo[5.4.1]undec-7-
cue or cesium carbonate, a ligand
such as
9,9'-dimethyI-4,5-bis(diPhenylpho
5Phi0o)xanthene,
2,2'-bis(diphenylphosphino)-I,C-b
inaphthyl,
2-dicyclohexylphosphino-2'-(V,Ard
im ethylamino)biphenyl,
2-dicyclohexylphosphino-2',6'-(di
methoxy)bipherryl or
tri-butylphosphine in a suitable
solvent such as toluene,
1,2-dimethoxyethane,
tetrahydrofuran or dioxane, at a
temperature of from room
temperature to the reflux
temperature of the solvent, or
under microwave irradiation at a
temperature of from 70C to 150C.
[00144]Alternatively, compounds
of formula (XIX) may be obtained
from compounds of formula pcvno
by reaction with anilines
(incorporating appropriate
substituents 111), in the
presence of a base such as sodium
hydride or lithium
hexamethyldisilazane, in a
suitable solvent such as
letra,hydrofizan
orN,N-climethylformamide, at a
temperature of from room 45
temperature to 150C.
[00145]Compounds of formula (X)
may be obtained from compounds of
formula (XIX) 



by reaction with an acid such as
hydrogen chloride, or acetic acid
in a suitable solvent such as
water, at a temperature of from
room temperature to reflux of the
solvent. [00146 [00147 [00148
[00149 [00150 [00151 [00152
[00153 [00154 [00155 [00156
[00157 Hydroxylanaines of formula
(XII) may be prepared using
methods described in the
literature or the synthetic route
outlined in Scheme 8. Scheme. 8
HO-N101 0   Coupling agent,
Phosphine. Solvent    Hydrazine
or meThylhydrazine, solvent
Rto,NH, (XII-a)  RR'CO, Solvent
Reducing agent, Acid or Xe
leaving group base, solvent
o-N(X11-b) [00158]Primary or
secondary alcohols of general
formula (XXXVII) may be prepared
using methods described in the
literature. They may be reacted
with N-hydroxy phthalimide using
a phosphine and coupling reagent
such as diethyl azodicarboxylate
to provide compounds of general
formula (XXX VIII). Compounds of
general formula (XXXVIII) may be
deprotectecl using hydrazine or
methyl hydrazine to provide
hydroxylamines of general formula
(X II-a). Compounds of formula
(X11-a) may be further modified
by reductive amination with
aldehydes or ketones using a
reducing agent such as sodium
triaectoxy borohydride, sodium
eyanoborohydride, or
borane-pyridine in a solvent such
as dichloroethane at a
temperature of from ambient
temperature to reflux. In
addition,  compounds of formula
(XU-a) may be further modified by
alkylation with an alkyl hal ide
in the presence of a base such as
triethylamine, in a solvent such
as diehloromethane, to provide
hydroxylamines of general formula
(XII-b). 100159]Anilines of
general formula (300(IX) used in
cross-coupling reactions
described above may be prepared
by using methods described in the
literature or according to Scheme
9. Scheme 9   



Where R, is an optional
subsfituent group, n= 0-4
[00160]Substituted 4-ehloro-nitro
benzene may be reacted with
hocamethyldisi]ane in a solvent
such as xylene using a catalyst
such as
tetrakis(triphenylphosphine)palla
dium at a temperature of from
room temperature to reflux. The
nitro group may be reduced using
methods described in the
literature such as reaction under
an atmosphere of hydrogen at a
pressure of from 1 to 5
atmospheres in the presence of a
catalyst such as palladium on
carbon and in a solvent such as
ethanol or ethyl acetate at room
temperature.
[00161]Trifluoromethanesulfony]
esters of general formula (XL)
used in cross-coupling reactions
described above may be prepared
by using methods described in the
literature or according to Scheme
10. Scheme 10   -Si- X (XLI)(XL!)
X= halogenWhere R, is an optional
substituent group, n- 0-4
[00162]Halo phenols of general
structure (XL1) may be reacted
with two equivalents of
alkylithium reagents such as
n-butyl lithium in a solvent such
as THF, followed by quenching
with trialkylsilyl halide such as
trimethylsilyl chloride to give
triallcylsilyl phenols (X1.11).
Trialkylsilyl phenols may be
further reacted using literature
procedures to give
trifluoromethane sulfonates or
nonaflates of general structure
(XL).  [00163]It will be
appreciated that where
appropriate functional groups
exist, compounds of fommla (I),
(II), (III) or any intermediates
used in their preparation may be
further derivatised by one or
more standard synthetic methods
employing substitution,
oxidation, reduction, or cleavage
reactions. Particular
substitution approaches include
conventional alkylation,
arylatiou heteroarylation,
acylation, sulfonylation,
halogenation, nitration,
fonnylation and coupling
procedures. [00164]For example,
aryl bromide or chloride groups
may be converted to aryl iodides
using a Finkelstein reaction
employing an iodide source such
as sodium iodide, a catalyst such
as copper iodide and a ligand
such as
nans-N,N-dimelhyl-1,2-cyclohexane
diatnine in a solvent such as
1,4-dioxane and heating the
reaction mixture at reflux
temperature. Aryl trialkylsilanes
may be converted to aryl iodides
by treating the silane with an
iodide source such as iodine
monochloride in a solvent such as
dichloromethane with or without
Lewis acid such as silver
tetrafluoroborate at a
temperature from -40C to reflux.
[00165]In a further example
primary amine (NI-12) groups may
be al kylated using a reductive
alkylation process employing an
aldehyde or a ketone and a
borohydride, for example sodium
triaeetoxyborohydride or sodium
cyanoborohydride, in a solvent
such as a halogenated
hydrocarbon, for example
1,2-dichloroethanc, or an alcohol
such as ethanol, where necessary
in thc presence of an acid such
as acetic acid at around ambient
temperature. Secondary amine (-
NH-) groups may be similarly
alkylated employing an aldehyde.
[00166]In a further example,
primary amine or secondary amine
groups may be converted into
amide groups (-NHCOR' or NRCOR')
by acylation. Acylation may be
achieved by reaction with an
appropriate acid chloride in the
presence of a base, such as
triethylamine, in a suitable
solvent, such as dichloromethang
or by reaction with an
appropriate carboxylic acid in
the presence of a suitable
coupling agent such HAW
(0-(7-azabenzonitrzol1-y0-N,N,N',
N'-tetramethyluronium
hexafluorophosphate) in a
suitable solvent such as
dichloromethane. Similarly, amine
groups may be converted into
sulphontunide groups (- NHSO2R'
or -NR"802W) groups by reaction
with an appropriate sulphonyl
chloride in the presence of a
suitable base, such as
triethylamine, in a suitable
solvent such as 



diehloromethanc Primary or
secondary amine groups can be
converted into urea groups (-
NlICONR'R" or -NRCON1CR") by
reaction with an appropriate
isoeyanate in the presence of a
suitable base such as
triethylamine, in a suitable
solvent, such as diehloromethanc.
[00167]An amine (-NIL.) may be
obtained by reduction of a nitro
(-NO2) group, for  example by
catalytic hydrogenation, using
for example hydrogen in the
presence of a metal catalyst, for
example palladium on a support
such as carbon in a solvent such
as ethyl acetate or an alcohol
e.g. methanol. Alternatively, the
transformation may be carried out
by chemical reduction using for
example a metal, e.g. tin or
iron, in the presence of an acid
such as hydrochloric acid.
[00168]In a further example,
amine (-CII2N 112) groups may be
obtained by reduction of nitrites
(-CN), for example by catalytic
hydrogenation using for example
hydrogen in the presence of a
metal catalyst, for example
palladium on a support such as
carbon, or Raney nickel, in a
solvent such as an ether e.g. a
cyclic ether such as
tetrahydrofuran, at a temperature
from -78C to the reflux
temperature of the solvent.
[001691In a further example,
amine (-NH2) groups may be
obtained from carboxylic acid
groups (-CO2H) by conversion to
the corresponding acyl azide
(-CON3), Curtius rearrangement
and hydrolysis of the resultant
isoeyanate [00170]Aldehyde groups
(-CII10) may be converted to
amine groups (-CH2N12:122)) by
reductive amination employing an
amine and a borohydride, for
example sodiutn
triacetoxyborohydride or sodium
cyanoborohydride, in a solvent
such as a halogenated
hydrocarbon, for example
dichlommethane, or an alcohol
such as ethanol, where necessary
in the presence of an acid such
as acetic acid at around ambient
temperature. [001711In a further
example, aldehyde groups may be
converted into alkenyl groups (-
CH=CHRI) by the use of a Wittig
or Wadsworth-Emmons reaction
using an appropriate phosphorane
or phosphonatc under standard
conditions known to those skilled
in the art. [00172]Aldehyde
groups may he obtained by
reduction of ester groups (such
as -0O2Et) or nitrites (-CN)
using diisobutylaluminium hydride
in a suitable solvent such as
toluene. Alternatively, aldehyde
groups may be obtained by the
oxidation of alcohol groups using
any suitable oxidising agent
known to those skilled in the
art. 1001731Ester groups (-CO2RI)
may be converted into the
corresponding acid group (-
CO211) by acid- or hase-catalused
hydrolysis, depending on the
nature of R. If R is t-butyl,
acid-eatarysed hydrolysis can be
achieved for example by treatment
with an organic acid such as
trilluoroacetic acid in an
aqueous solvent, or by treatment
with an inorganic acid such as
hydrochloric acid in an aqueous
solvent. [001741Carboxylic acid
groups (-CO2H) may be converted
into amides (CONI IR' or - CONIC'
R") by reaction with an
appropriate amine in the presence
of a suitable coupling agent,
such as HATU, in a suitable
solvent such as dichloromethane.
[00175]In a further example,
carboxylic acids may be
homologated by one carbon (i.e -
CO2f1 to -CH2CO2H) by conversion
to the corresponding acid
chloride (-(DOCI) followed by
Arndt-Eistert synthesis.
[00176]in a further example, -011
groups may be generated from the
corresponding ester (e.g.
-CO2R'), or aldehyde (-CHO) by
reduction, using for example a
complex metal hydride such as
lithium aluminium hydride in
diethyl ether or tetrahydrofuran,
or sodium borohydride in a
solvent such as methanol.
Alternatively, an alcohol may be
prepared by reduction of the
corresponding acid (-CO2H), using
for example lithium aluminium
hydride in a solvent such as
tetrahydrofunm, or by using
bonnie in a solvent such as
tetrahydrofiran. [00177]Alcohol
groups may be converted into
leaving groups, such as halogen
atoms or sulfonyloxy zroups such
Es an alkylsulfonyloxy, e.g.
trifluoromethylsulfonyloxy or
arylsulfonyloxy, e.g.
p-toluenesulfonyloxy group using
conditions known to those skilled
in the art. For example, an
alcohol may be reacted with
thioyl chloride in a halogenated
hydrocarbon (e.g.
dichloromethtme) to yield the
corresponding chloride. A base
(e.g. triethylamine) may also be
used in the reaction. [00178)In
another example, alcohol, phenol
or amide groups may be alkylated
by coupling a phenol or amide
with an alcohol in a solvent such
as tetrahydrofuran in the
presence of a phosphine, e.g.
triphenylphosphine and an
activator such as diethyl-,
diisopropyl, or
dimethylazodicarboxylate.
Alternatively alkylation may be
achieved by deprotonation using a
suitable base e.g. sodium hydride
followed by subsequent addition
of an alkylating agent, such as
an alkyl halide. [00179]Aromatic
halogen substituents in the
compounds may be subjected to
halogen- 



metal exchange by treatment with
a base, for example a lithium
base such as n-butyl or t-butyl
lithium, optionally at a low
temperature, e.g. around -78C, in
a solvent such as
tettabydroluran, and then
quenched with an electrophile to
introduce a desired substituent.
Thus, for example, a formyl group
may be introduced by using
N,N-dimethylformamide as the
electrophilc. Aromatic halogen
substituents may alternatively be
subjected to metal (e.g.
palladium or copper) catalysed
reactions, to introduce, for
example, acid, ester, cyano,
amide, aryl, hetermyl, alkenyl,
allcynyl, thio- or amino
suhstituents. Suitable procedures
which may be employed include
those described by Heck, Suzuki,
Stille, Buchwald or Hartwig.
[00180]Aromatic halogen
substituents may also undergo
nucleophilic displacement
following reaction with an
appropriate nuckophilc such as an
amine or an alcohol.
Advantageously, such a reaction
may be carried out at elevated
temperature in the presence  of
microwave irradiation. [00181
JThe compounds of the present
invention are tested for their
capacity to inhibit MEK activity
and activation (primary assays)
and for their biological effects
on growing cells (secondary
assays) as described below. The
compounds having IC50 of less
than 10 uM (more preferably less
than 5 tiM, even more preferably
less than 1 uM, most preferably
less than 0.5 pM) in the MEK
activity assay of Example la or
lb, IC50 of less than 5 tiM (more
preferably less thaii 0.1 pM,
most preferably less than 0.01
uM) in the MEK activation assay
of Example 2, FIC50 of less than
10 liM (more preferably less than
5 uM, most preferably less than
0,5 uM) in the cell proliferation
assay of Example 3, and/or EC50
of less than 10 tiM (more
preferably less than 1 pM, most
preferably less than 0.1 uM) in
the UK phosphorylation assay of
Example 4, are useful as MEK
inhibitors. 1001821The present
invention includes a composition
(e.g., a pharmaceutical
composition) comprising a
compound of Formula I (and/or
solvates and salts thereof) and a
carrier (a pharmaceutically
acceptable carrier). The present
invention also includes a
composition (e.g., a
pharmaceutical composition)
comprising a compound of Formula
I (and/or solvates and salts
thereof) and a carrier (a
pharmaceutically acceptable
carrier), further comprising a
second chemotherapeutic agent
and/or a second anti-inflammatory
agent such as those described
herein. The present compositions
are useful for inhibiting
abnormal cell growth or treating
a hyperprolifcrative disorder in
a mammal (e.g.,. human). The
present compositions are also
useful for treating inflammatory
diseases in a mammal (e.g.,
human). [00183]The present
compounds and compositions are
also useful for treating an
autoimmune disease, destructive
bone disorder, proliferative
disorders, infectious disease,
viral  disease, fibrotic disease
or neurodegenerative disease in a
mammal (e.g., human). 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). Chronic
pain, for purposes of the present
invention includes, but is not
limited to, idiopathic pain, and
pain associated with chronic
alcoholism, vitamin deficiency,
uremia, hypothyroidism,
inflammation, arthritis, and
post-operative pain. Neuropathic
pain is associated with numerous
conditions which include, but are
not limited to, inflammation,
postoperative pain, phantom limb
pain, burn pain, gout, trigeminal
neuralgia, acute herpetic and
postherpetic pain, causalgia,
diabetic neuropathy, plexus
avulsion, neuroma, vasculitis,
viral infection, crush injury,
constriction injury, tissue
injury, limb amputation,
arthritis pain, and nerve injury
between the peripheral nervous
system and the central nervous
system. [00184]The present
compounds and compositions are
also useful for treating
pancreatitis or kidney disease
(including proliferative
glomerulonephritis and
diabetes-induced renal disease)
in a mammal (e.g., human).
[00185]The present compounds and
compositions are also useful for
We prevention of blastocyte
implantation in a mammal (e.g.,
human). [00186]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 (and/or solvates and
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 (and/or solvates and/or
salts thereof) or a composition
thereof. [00187]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
dux-live amount of a compound of
Formula 1 (and/or solvates and
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
(and/or solvates and/or salts
thereof) or a composition
thereof, in combination with a
second anti-inflammatory agent
such as those described herein.
[00188]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
(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 (ETV),
cytomegalovirus (CMV), and
Npstein-Barr virus (113V).
[00189]The present invention
includes a method of treating
pancreatitis or kidney disease
(including proliferative
glomerulonephritis and
diabetes-induced renal disease)
in a mammal (e.g., human)
comprising administering to said
mammal a therapeutically
effective amount of a compound of
Formula I (and/or solvates and
salts thereof) or a composition
thereof, and optionally further
comprising a second therapeutic
agent. 



[00190]The present invention
includes a method for preventing
of blastoc3de implantation in a
mammal (e.g., human) comprising
administering to said mammal a
therapeutically effective amount
of a compound of Formula 1
(and/or solvates and salts
thereof) or a composition
thereof, and optionally further
comprising a second therapeutic
agent. [00191]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. 100192]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 (and/or solvates and
salts thereof) or a composition
thereof, which amount is
effective is sensitizing abnormal
cells to treatment with
radiation. 1001931Administration
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,
subcutaneous, intramuscular,
intravascular or infusion),
topical, inhalation and rectal
administration. 1001941The 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
Ito 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. [00195]The
active compound may be applied as
a sole therapy or in combination
with one or more chemotherapeutic
agents, for example those
described herein. Saari conjoint
treatment may be achieved by way
of the simultaneous, sequential
or separate dosing of the
individual components of
treatment. [00196]The
pharmaceutical composition may,
for example, be in a form
suitable for 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. [00197]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. [00198]Suitable
pharmaceutical carriers include
inert diluents or fillers, water
and  various organic solvents.
The pharmaceutical compositions
may. if desired, contain
additional ingredient such as
flavorings, binders, excipients
and the like. Thus for oral
administration, tablets
containing various excipicnts,
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
stearatc, 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
Raveling 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. 1001991Methods 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).
1002001EXAMPLES Abbreviations
DRU1,8-Diazabicyclo[5.4.0]undec-7
-ene DCMDichloromethane 



bur)di isopropyl azodicarboxylate
DIPEADiisopropylethylam i ne
DMAP4-Dimethyltuninopyridinc
DA4FDimethylfonnam i de
EDO'1-Ethy1-3-(3'-dimethylaminopr
opy0carbodiimide
HATU0-(7-Azaben2etriazol-1-y1)-/V
,AT,NR`-tetramethyluronium
hexaRuorophosphate
MCiHydrochloric acid I I
M-NIsolate(r) 1-1M-N is a
modified form of diatei accous
earth that can efficiently absorb
aqueous samples HOBt1-I
lydroxybenzotriazole
IMSindustrial methylated spirits
ICIiodine monochloridc LDALithium
di isopropylamide Me0HMethanol
NaHCO3Sodium bicarbonate
MOHSodium hydroxide
Pci(PP104Tetrakis(lriphenylphesph
inc)palladium(0)
Pd2dbatTris-(dibenzyl
ideneacetone)dipalltdium(0)
Si-SPEPre-packed Isolutc(r)
silica flash chromatography
cartridge  SAISCOPre-packed
ISCO(11) silica flash
chromatography cartridge
THFTetrahydrofuran
Xamphos9,9-Dimethy1-4,5-bis(diphe
nylphosphino)xanthene
[0020i]General Experimental
Conditions [00202]1H EFMR spectra
were recorded at ambient
temperature using a Varian Unity
Inova (400MHz) spectrometer with
a triple resonance 5mm probe.
Chemical shifts arc expressed in
ppm relative to
tetramethylsilane. The following
abbreviations have been used: br
= btoad signal, s = singlet, d =
doublet, dd = double doublet, t =
triplet, q = quartet m multiplet.



[00203]High Pressure liquid
Chromatography - Mass
Spectrometry (111MS) experiments
to determine retention times (RT)
and associated mass ions were
performed using one of the
following methods. [00204]Method
A: Experiments performed on a
Waters Micromass ZQ quadrupole
mass spectrometer linked to a
Hewlett Packard FIN 100 LC system
with diode array detector. This
system uses a Higgins Clipeus
5mieron C18 100 x 3.0mm column
and a 1 ml / minute flow rate.
The initial 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 minute followed by a
gradient up to 5% solvent A and
95% solvent B over the next 14
minutes. The final solvent system
was held constant for a further 5
minutes. [00205]Method B:
Experiments performed on a Waters
Platform LC quadrupole mass
spectrometer linked to a Hewlett
Packard HP1100 LC system with
diode array detector and 100
position autosampler using a
Phenomcnex 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
final solvent system was held
constant for a further 0.50
minutes. f002061Method C:
Experiments performed on a PE
Sciex API 150 EX quadrupole mass
spectrometer linked to a Shimadzu
LC-10AD LC system with diode
array detector and 225 position
autosampler using a Kromasil C18
50 x 4.6mm column and a 3 ml /
minute flow rate. The solvent
system was a gradient starting
with 100% water with 0.05% TFA
(solvent A) and     acetonitrile
with 0.0375% TEA (solvent B),
ramping up to 10% solvent A and
90% solvent B over 4 minutes. The
final solvent system was held
constant for a further 0.50
minutes.  [002071Method D:
Experiments performed on a
Shimad7u I CMS-2010A liquid
chromatography mass spectrometer
linked to a Shimadzu LC-10AD VP
LC system with diode array
detector. Uses a Kromasil 100
5micron C18 50 x 4.6 mm column
and a 2.5 ml / minute flow tate.
The initial solvent system was
100% water containing 0.05%
trifluoroacetic acid (solvent A)
and 0% acctonitrile containing
0.05% trifluoroacetic acid
(solvent 13), followed by a
gradient up to 10% solvent A and
90% solvent B over 8 minutes. The
final solvent system was held
constant for a further 2 minutes.
l00208]Method E: Experiments
performed on an Agilent
Technologies liquid
chromatography mass spectrometer
linked to an Agilent Technologies
Series 1100 LC system with diode
array detector. Uses a Zorbax
3.5micron SB-C18 30 x 2.6 mm
colunm and a 0.5 ml / minute flow
rate. The initial solvent system
was 95% water containing 0.05%
trifluoroacetic acid (solvent A)
and 5% acetonitri le containing
0.0375% trifluoroacetic acid
(solvent B), followed by a
gradient up to 5% solvent A and
95% solvent B over 9 minutes. The
final solvent system was held
constant for a further 1 minute.
[002091Microwave experiments were
carried out using a Personal
Chemistry Emrys IniatiatorTM or
OptimizerTM, which uses a
single-mode resonator amid
dynamic field tuning, both of
which give reproducibility and
control. Temperature from 40-250C
can he achieved, and pressures of
up to 20bar can be reached.
[002101EXAMPLE 1 aMEK Assay (M TR
activity assay) 10021
I]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 62.5nM. 1002121The assay is
carried out for 30 minutes in the
presence of 50uM NIP using
recombinant UST-ERIC! produced in
E.Coli as substrate.
Phosphorylation of the substrate
is detected and quantified using
HTRF reagents supplied by Cisbio.
These consist of an anti-UST
antibody conjugated to
allophycocyanin (XL665) and an
anti-phospho (Thr20211 yr204)
URIC antibody conjugated to
europium-cryptate. The
anti-phospho antibody recognises
ERIC1 dually phosphor3dated on
Thr202 and Tyr204. When both
antibodies are bound to ERK1
(i.e. when the substrate is
phosphorylated), energy transfer
from the eryptate 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. [002131Compounds are
diluted in DMSO prior to addition
to assay buffer and the final
DN150 concentration in the assay
is 1%.  [00214.1The IC50 is
defined as the concentration at
which a given compound achieves
50% inhibition of control. 1050
values are calculated using the
XLIii software package (version
2.0.5). 



[00215]EXAMPLE lb MEK Assay (MEK
activity assay)
(00216]Constitutively activated
human mutant MEK1 expressed in
insect cells is used as source of
enzymatic activity at a final
concentration in the Id nase
assay of 15nlid. [00217]The assay
is carried out for 30 minutes in
the presence of 5011M ATP using
recombinant GS 1-FRK1 produced in
Coll as substrate.
Phosphorylation of the substrate
is detected and quantified using
HTRF reagents supplied by Cishio.
'these consist of an anti-GST
antibody conjugated to
allophyeocytmin (XL665) and an
anti-phospho (Thr202/Tyr204) ERIC
antibody conjugated to
europium-cryptate. these are used
at a fmal concentration of
dpg/nil and 0.84ng/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 allophycoeyanin 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. [00218]Compounds are
diluted in HMSO prior to addition
to assay buffer and the final
HMSO concentration in the assay
is 1%. [00219]The IC50 is defined
as the concentration at which a
given compound achieves 50%
inhibition of control. 1050
values are calculated using the
XLfit software package (version
2.0.5). [00220]Compounds of
Example 5-18, 20-102, 105-109,
111-118, 120-133, 136-149 and
151-160 exhibited an IC50 of less
than 10 pM in the assay described
either in Example la or lb, most
of these compounds exhibited an
IC50 of less than 5
[002211EXAMPLE 2 bRalAssay (MEK
activation assay)
1002221Constitutively activated
hRaf mutant expressed in insect
cells is used as source of
enzymatic activity. 1002231The
assay is carried out for 30
minutes in the presence of 20004
ATP using recombinant GST-MEK1
produced in E. Cali as substrate.
Phosphorylation of the substrate
is detected and quantified using
TITRE, and reagents are supplied
by Cisbio. These consist of an
anti-GST antibody conjugated to
allophycocyanin (X1,665) and an
anti-phospho (Ser217/Ser221) MEK
antibody conjugated to
europium-cryptate. The
anti-phospho antibody  recognises
MEK dually phosphorylated on
Ser217 and Ser221 or singly
phosphory-lated on Ser217. When
both antibodies are bound to
M(i.e. when the substrate is
phosphorylated), energy transfer
from the cryptate to the al
lophycocyanin occurs following
excitation at 340nm, resulting in
fluoreSecnee being emitted that
is proportional to the amount of
phosphofylated substrate
produced. Fluorescence is
detected using a mulliwell
llumimeter. [00224]Compounds are
diluted in DMSO prior to addition
to assay buffer and the final
DMSO concentration in the assay
is 1%. 1002251The IC.50 is
defined as the concentration at
which a given compound achieves
50% inhibition of control. IC50
values are calculated using the
XLfit software package (version
2.0.5). [00226]In this assay,
compounds of I lxample 5-19
exhibited an 1050 of less than 5
p.M. [00227]EXAMPLE 3 Cell
Proliferation Assay
1902281Compounds are tested in a
cell proliferation assay using
the following cell lines:
[00229]HCT116human colorectal
carcinoma (AWE) [002301A375human
malignant melanoma (ATCC) 



[00231]Both cell lines are
maintained in DMEM/F12 (1:1)
media (Gibco) supplemented with
10% FCS at 37C in a 5% CO2.
humidified incubator.
[002321Cells 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.
This lyses the cells and
generates a luminescent signal
proportional to the amount of ATP
released (and therefore
proportional to the number of
cells in the well) that can be
detected using a multiwell
luminometer. [00233]The ECso is
defmed as the concentration at
which a given compound achieves
50% inhibition of control. EC50
values are calculated using the
XLfit software package (version
2.0.5). [00234]In this assay,
compounds of I txample 5-13,
15-16, 18, 20-22, 24-25, 28, 31,
35, 38-39, 41, 109, 133-134, 138,
140-141 and 160 exhibited an EC50
of less than 10 rtM in either one
of the cell lines. [00235]EXAMPLE
4 Phospho-ERK Cell-Based Assay
[00236]Compounds arc tested in a
cell-based phospho-ERK ELISA
using the  following eel lines:
[00257]1-Icr116human colorectal
carcinoma (ATCC) [00238]A375human
malignant melanoma (ATCC)
[00239]Both cell lines are
maintained in DMEM1F12 (1:1)
media (Gibco) supplemented with
10% FCS at 37C in a 5% CO2
humidified incubator.
1002401Cells 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 2 h or 24h, fixed with
formaldehyde (2% final) and
permeabilised with methanol.
Following blocking with ILIST-3%
BSA, fixed cells are incubated
with primary antibody
(antiphospho ERIC from rabbit)
over-night at 4C. Cells are
incubated with Propidium Iodide
(DNA fluorescent dye) and
detection of cellular p-ERIC is
performed using an anti-rabbit
secondary antibody conjugated to
the fluorescent Alexa Fluor 488
dye (Molecular probes). 'I'he
fluorescence is analysed using
the Acumen Explorer (TTP
Labtech), a laser-scanning
microplate cytometer, and the
Alexa Fluor 488 signal is
normalised to the P1 signal
(proportional to cell number).
[00241]The EC]o is defined as the
concentration at which a given
compound achieves a signal half
way between the baseline and the
maximum response. EC,50 values
pre calculated using the XLfit
software package (version 2.0.5).
[00242] 39, 41-48, 50, 120,
122-124, In this assay, compounds
of Example 5-11 15-16, 18, 20-26,
28-29, 31, 35, 38- 55, 59-61, 68,
70, 73-74, 76, 79, 81-84, 87, 91,
95, 99,109, 111, 113, 117, 118,
126-127, 131, 133, 134, 138-141,
144, 147, 152, and 155-160
exhibited an EC50  of less than
10 uM in either one of the cell
lines. [00243]SYNTHESIS OF
AZABENZOFURANYL CORES 



[00244]Ethyl
344-13romo-2-fluoro-phenylamino)-
furo[3.2-c]pyridine-2-carboxylate
[00245]Step I: 4-Chloro-nieotinic
acid CI 0 OH [00246]Following the
procedures of Guillier et al
(1995) J. Org. Chem. 60(2):292-6,
to a cold (-78C) solution of LDA
(21 ml, 1.6 Mm hexanes, 33.3 mot)
in anhydrous THE  (70 m) was
added 4-ehloropyridine (5.0 g,
33.3 mmol) under an argon
atmosphere. After 1 hour at -78C,
the solution was rapidly poured
onto a bed of solid CO2 contained
within a 250 ml conical flask.
After al lowing to warm to
ambient temperature the solution
was quenched with water (30 ml).
The volatile organic solvents
were removed in vacuo and the
remaining aqueous suspension was
extracted with diethyl ether (3 x
100 ml). The aqueous phase was
cooled to 0C and then adjusted to
pH 4 by the addition of
concentrated hydrochloric acid.
The resultant precipitate was
aged for 30 minutes then
collected by filtration. The
solid was washed with cold
diethyl ether (10 ml) to afford
the title compound as a white
solid (3.2 g, 61%). 1002471Step
2: Ethyl 4-chloro-nicotinate ci 0
[00248]A suspension of
4-ehloro-nicotinic acid (3.0 g,
19.0 mmol) in thionyl chloride
(50 ml) was heated under reflux
for 90 minutes. After cooling to
ambient temperature, the solution
was concentrated to dryness and
then azeotroped with toluene (2 x
50 ml) to afford a solid. The
resultant solid was added in
portions to a cooled (0C)
solution of ethanol (25 ml) and
DIPEA (15 nil). The reaction was
stirred at room temperature for 4
hours then concentrated in vacuo
before water (75 ml) was added.
The solution was extracted with
ethyl acetate (2 x 75 ml) then
the combined organic phases were
dried over sodium sulfate then
concentrated to give the title
compound as a brown oil (3.3 g,
94%). 1H NMR (CDC13, 400M1 1z)
9.03 (s, 111), 7.58 (d, J = 5.4
Hz, 1H), 7.41 (dd, J= 5.4 Hz, 0.5
Hz, 1H). 4.45 (q, J = 7.3 Hz,
213), 1.43 (t, J = 7.3 Hz. 3H).
[00249]Step 3: Ethyl
3-hydroxy-furo13.2-c]twridine-2-c
arboxvlate   [00250]To a cooled
(0 C) solution of ethyl
4-ehloro-nicotinate (910 mg, 4.9
mmol) and ethyl glycolate (0.48
ml, 5.1 mmol) in anhydrous DMF
(17 m1), under a nitrogen
atmosphere, was added sodium
hydride (9.8 nunol, 60%, 392
ing). The reaction mixture was
stirred for 16 hours (0 C to room
temperature), then acidified by
the addition of acetic acid (1.2
nil), and subsequently
concentrated to provide a
residue. Water (23 ml) was added,
and the mixture was stirred for 5
minutes, at which time the
resulting brown precipitate was
collected by filtration and
washed Ivith water 3 x 30 mt. to
give the title compound as a
light brown solid. (875 mg, 86%).
1H NMR (DMSO-Do, 4001V1114 9.18
(d, J = 1.2 Hz, 1H), 8.60 (d, J =
6.0 Hz, 1H), 7.66 (dd, J= 6.0 Hz,
0.8 Hz, 1H), 4.32 (q, J = 7.2 Hz,
2H), 1.32 (t, 3= 7.2 tz, 311).
LCMS (method 13): RT = 1.42 min,
M+I = 208. [00251]Step 4: Ethyl
3-(trifluoromethanesulfonvloxx)-f
uror3,2-clpyridine-2-
carboxylate    FE 0  [00252]A
stirred solution of ethyl
3-hydroxy-furo[3.2-c]pyridine-2-c
arboxylate (3.15 



g, 15.204 mmol),
A1N-bis(trifluoromethylsulfonyDan
ilinc (10.08 g, 28.24 mmol) and
A1Ndiisopropylethylarnine (11.35
ml, 65 16 mmol) in
dimethoxyethane (50 ml) was
heated at 95C for 35 minutes. The
reaction was then cooled to mom
temperature and concentrated
under reduced pressure. The
residue was then purified by
flash chromatography (silica, 120
g column, ESCO, 45 mL/Min. 0-60%
Ethyl acetate in hexane in 20
minutes) to afford the title
compound as a pale yellow oil /
white waxy solid (4.11 g, 79.7%).
1H NMR (CDCE, 400MHz) 9.07 (s,
111), 8.75 (cl, 1H). 7.59 (d,
1H). 4.54 (q, 2H), 1.47 (t, 3H).
LCMS (5 min. method 2): RT = 2.93
mm, WIFE- = 339.6. [00253]Step 5:
Ethyl
344-Bromo-2-11uoro-phenylamino)-f
uro13.2-clpyridine-2- carboxylate
1002541A suspension of ethyl
3-(trifluoromethanesulfonyloxy)-f
uro[3,2-e]pyridine-2- carboxylate
(4.11 g, 12.11 inmol),
4-bromo-2-1Iuoroaniline (3.76 g,
19.38 mmol), Pd2dba3 (925 mg,
1.01 mmol), Xantphos (591 mg,
1.02 mmol) and 1C3104 (4.95 g,
22.61 mmol) in toluene (60 ml)
was degassed with bubbling
nitrogen for 10 minutes and then
heated to 105C for 24 hours. The
reaction mixture was then cooled
to room temperature and diluted
with ethyl acetate (100 ml). The
resultant mixture was then
filtered through celite 545 and
the celite was washed with an
additional 50 ml ethyl acetate.
The filtrate was then
concentrated and purified by
flash chromatography (silica, 120
g column, ISCO, 45 mL/Min, 0-70%
Ethyl acetate in hexane in 40
minutes) to afford the title
compound as a white solid (2.96
g. 64.5%). 111 NMR (CDCE, 400MHz)
8.60 (m, 211). 7.66(s, 111), 7.50
(dm IH), 7.39 (d,d, 1H), 7.30
(d,m, 1H), 7.16(t, 11I), 4.49 (q,
211), 1.47 (t, 311). LCMS (5 mm.,
method 2): RT = 2.47 min, M+H =
378.9.  [00255 [90256 [00257]
[00258 [00259 [00260 [00261
[00262 [00263 [00264 [00265
[00266 [00267 [90268 [90269
[00270 [00271 [00272 Ethyl
3-(2-fluoro-4-iodo-phenylamino)-f
uro[3.2-c lpyridine-2-carboxylate
F =N [002731Step I:
2-Fluoro-4-Trimethylsilanyl-Phenv
lamine  s
[00274]4-Chloro-2-fluoronitrobenz
ene (6.0g, 34.2 minol) was added
to a 100 int round bottom flask,
followed by hexamethylclisilanc
(18.9g. 129.0 mmol, 26.4 mL) and
xylene (13 mL). The mixture was
magnetically stirred while
nitrogen was bubbled into the
solution via glass pipette for 10
minutes or until the entire solid
had dissolved.
[00275]Tetrakis(triphenylphosphin
e)palladium(0) (1.0 g, 0.9 mmol)
was added, the flask fitted with
a reflux condenser, and the
reaction was hpared at reflux for
24-48 hours while a slow stream
of nitrogen was passed through a
rubber septum placed in the top
of the condenser. After cooling
to room temperature, the reaction
mixture was diluted with ethyl
ether (40 mL) and filtered
through a plug of silica gel (30
mL of Si02/ethyl ether slurry
packed into a 60 mL flitted glass
funnel). The filter cake was
washed with ethyl ether (60 nit)
and the combined organics were
concentrated in vacuo to an
orange oil which was purified by
flash chromatography (250 niL
silica gel, 98:1:1
hexane-CH2C13-ethyl ether),
yielding the
2-fluoro4-trimethylsilylnitrobenz
ene (5.45 g, 75%) as a
yellow-orange oil. [00276]The
2-fluoro-4-uimethylsilylnitrobenz
ene (5.45g. 25.6 mmol) was then
dissolved in ethanol (100 mL),
transferred to a Parr shaker
bottle, flushed with nitrogen,
then charged with 10% Pd-c (0.4
g). The reaction mixture was
hydrogenated for lh on the Parr
apparatus (45 psi H2), and then
filtered through a plug of alit.
The filter cake was washed with
ethanol, and the combined
filtrates were concentrated. The
resulting residue was purified by
flash chromatography (250 mL
silica gel, 95:5 hexane-ethyl
ether), to afford the  title
compound as a tan oil (431 g,
92%). [00277]Step 2: Ethyl
3-(4-Trimethylsily1-2-fluoro-phen
ylamino)-furo13.2-cliwridine-
2-carboxylate   [00278]A
suspension of ethyl
3-(trifluoromethanesulfonyloxy)-f
uro[3,2-e]pyridine-2- carboxylate
(17.5 g, 51.58 mmol),
2-fluoro-4-trimethylsilanyl-pheny
lamine (10 g, 54.26 nunol),
Pd2dba3 (2.98 g. 3.26 mmol),
Xantphos (1.94 mg, 3.26 mmol) and
K3PO4 (15.83 g, 72.34 manol) in
toluene (100 ml) was degassed
with bubbling nitrogen for 10
minutes in a 300 mL pressure
bottle and then heated to 105C
for 24 hours. The reaction
mixture was then cooled to room
temperature and diluted with
ethyl acetate (200 ml). The
resultant mixture was then
filtered through elite 545 and
the celite was washed with an
additional 100 ml ethyl acetate.
The filtrate was then
concentrated and purified by
flash column chromatography
(silica, 0-55% Ethyl acetate in
hexane) to afford the title
compound as a yellow solid (17.9
g, 93.2 %). LCMS (method C): RT =
2.47 min, M+H+ = 373. 1H NMR
(CDC13, 400M1Tz) 8.66 (d, 1H),
8.57 (d, 1H), 7.52 (s, 1H), 7.45
(d,d, 1H), 7.30 (m, 2I-1), 4,50
(q, 2H), 1.49 (t, 3H).
[00279]Step 3: Ethyl
3-(2-fluom-4-iodo-phenylamino)-fu
ro13 2-cirwridine-2-  carboxylate
[00280]16.0 g (72.49 mmol) of
Ag13114 was quickly weighed out
into a 1000mL round 



bottom flask and then capped with
a rubber septum. The flask was
then purged with dry N2 gas for
10 minutes, after which the flask
was cooled to -50C, while
maintaining an inert atmosphere.
To this was added 300 ml dry
dichloromethane and then the
resultant mixture was stirred for
15 minutes at -50C under
nitrogen. To the reaction mixture
was then added 9.0 g (24.16
mnaol) of ethyl
3-(4-Trimethylsily1-2-fluoro-phen
ylamino)-furo[3,2-clpyridine2-car
boxylate in 75 ml dry
dichloromethane and the mixture
stirred for 30 mins at -50C under
nitrogen. The color of the
reaction was clear yellow. The
reaction was then treated with 25
ml ICI (1.0 M in CH2C12, 25
minol) dropwi se with stirring
over 30 minutes. Addition of ICI
resulted in a precipitate
(white/brown, the color of the
reaction was yellow - localized
red color on contact of ICI with
the reaction, which turned yellow
with white miff The reaction was
stirred at -50C under nitrogen
for 30 minutes. LC/MS showed that
the reaction was complete. The
reaction was then quenched at
-50C by addition of 200 ml sat.
Na2S203 solution, followed by 100
ml of water. The mixture was then
transfened to a sep. funnel and
shaken. The mixture was then
filtered through filter paper.
the black solid on the filter
paper was further rinsed with
dichloromethanc and then
discarded. The filtrate was then
transferred to a separatory
funnel. This was then quickly
extracted with dichloromethanc (3
X 100 ml). The combined
dichloromethane layers were then
washed with 170 ml, 4M NH4011
solution in a sep. funnel. The
dichloromethane layer was then
separated and bubbled with
Nitrogen to remove the ammonia.
This was then dried with
Magnesium sulfate, filtered and
concentrated under reduced
pressure to give a yellow solid.
The solid was then powdered and
triturated with ether (2 X 30 ml)
and then dried under vacuum to
give 8.90 g of the title product
(yellow solid, 86.4%)). LCMS
(method C): RT = 2.47 min, M+11+
= 427. IH NMR (CDC13, 400MHz)
8.64 (d, IH), 8.9 (d, 1H), 7.66
(s, III), 7.54 (did, 111). 7.46
(d,clan, 2H), 7.13 (t, 1H), 4.49
(q, 2H), 1.49 0, 31B.
[00281]Ethyl 3-(4-iodo-phenvl am
ino)-furo13,2-cl pyri di
ne-2-carboxylate  [00282]Step 1.
Ethyl
3-amino-furo113,2-elnyridine-2-ea
rboxylate  1002831To a stirred
mixture of sodium hydride (60%
suspension in mineral oil, 6.0 g,
150 mmol) in DMli (160 ml) at
-10C under a nitrogen atmosphere,
was added ethyl glycolate (14.5
ml, 150 mmol) over 5 minutes.
After 35 minutes the reaction
mixture was further cooled to
-35C and a solution of
4-chloronicotinonitrile (6.9 g,
50 mmol) in DMF (40 ml) added
over 5 minutes. The reaction
mixture was then allowed to warm
gradually over 1.5 hours to -5C,
before being quenched with a
solution of acetic acid: water
(45400 ml), and then extracted
with ethyl acetate (2 x 200 m1).
The separated aqueous phase was
basified by addition of solid
sodium bicarbonate, and extracted
with ethyl acetate (3 x 200 ml).
The combined organic extracts
were washed with sodium
bicarbonate solution (100 ml) and
water (2 x100 ml), then the
organic phase was isolated, dried
(MgSO4), filtered and evaporated
in vacuo. Purification of the
resultant residue by flash
chromatography (Si-SPE,
cyclohexane: ethyl acetate,
gradient 60:40 to 0:100 then
ethyl acetate: methanol, 90:10)
afforded the title compound as a
pale yellow solid (6.25g, 61%).
LCMS (method B): RT = 1 45 min,
M-FLE = 207. [00284]Step 2: Ethyl
3-(4-iodo-phenylamino)-furo113.2-
cliwricline-2-carboxylate
[002851A degassed solution of
ethyl
3-amino-furo[3,2-ebyridine-2-carb
oxylate (206 mg, 1.0 mmol),
1,4-diiodobenzene (3.3 g, 10.0
mmol), Pd2dba3 (24 mg, 26 }mol),
Xantphos (30 mg, 52 !mot) and
potassium phosphate (424 mg, 2.0
mmol) in toluene (10 nil) was
stirred and heated to 105C under
an argon atmosphere for 42 hours.
The cooled reaction mixture was
poured into aqueous ammonium
chloride solution and extracted
with ethyl acetate (3 x 70 ml).
The combined extracts were washed
with water (2 x 100 ml) followed
by brine (50 ml) before the
organic phase was isolated, dried
(MgSO4), filtered and evaporated
in vacuo. Purification of the
resultant residue by flash
chromatography (Si-SPE,
cyclohexane: ethyl acetate,
gradient 100:0 to 60:40) afforded
the title compound as an off
white solid (100 mg, 24%). LC M S
(method B): RT = 116 min M+H =
409. [00286]Ethyl
3-(2-chloro-4-iodo-phenvlamino)-f
urol 3,2-c Rwridine-2-carboxylate
+  o 0  100287]Step 1: Ethyl
3-(4-Bromo-2-chloro-phenylatnin61
-furo13.2-clpyridine-2-  carboxvl
ate   [00288]A degassed solution
of ethyl
3-(nonafluorobutanc-1-sulfonyloxy
)-furo[3,2-
c]pyridinc-2-carboxylate (500 me,
1.02 mmol),
4-bromo-2-chloroaniline (275 mg,
1.33 mmol), Pdydbal (47 mg, 0.05
mmol), Xantphos (59 mg, 0.10
mmol) and DBU (388 p1, 2.56 mmol)
in toluene (2.0 ml) was subjected
to microwave irradiation at 150C
for 10 minutes. The reaction
mixture was concentrated and the
resultant residue absorbed onto
HM-N before being purified by
flash chromatography (Si-SPE,
cyclohexane: ethyl acetate,
gradient 100:0 to 0:100) to
afford the title compound as a
white solid (183 mg, 47%). LCMS
(method B): RI = 3.54 minMFE =
395/397. [00289]Step 2: Ethyl
3(2-chloro-4-iodo-phenylamino)-fu
rop,2-clpvridine-2-  carbox-vlate
[00290]A mixture of ethyl
3-(4-bromo-2-chloro-phenylamino)-
furo13,2-cjpyridine-2- 



carboxylate (183 rag, 0.46 mmol)
copper(I) iodide (4 mg, 0.02
mmol), sodium iodide (139 mg,
0.93 mmol) and
trans-N,NI-dimethy1-1,2-cyclohexa
nc diaminc (7 jil, 0.04 nunol) in
1,4-  dioxane (0.5 ml) was heated
at 115C for 44 hours under an
argon atmosphere. The reaction
mixture was cooled to room
temperature, then additional
copper(1) iodide (4 mg, 0.02
mmol) and
trans-NN-dimethyl-1,2-cyclohexane
diamine (7 id. 0.04 mmol) were
added and heating resumed at 115C
for 18 hours under an argon
atmosphere. The reaction mixture
was then cooled to room
temperature, diluted with
diehloromethanc, and washed with
a 10% solution of ammonia in
water, water then brine. The
organic extract was dried over
sodium sulfate, filtered and
concentrated in vac no to give a
residue that was purified by
flash chromatography (Si-SPE,
cyclohexane: ethyl acetate,
gradient 100:0 to 0:100) to
afford the title compound as an
off-white solid (115 mg, 57%).
LCMS (method B): RT = 3.97 min
MTH+ = 443. [00291]Ethyl
3-(2,6-difluoro-4-iodo-phenylamin
o)-furo13.2-clpyridine-2-earboxyl
ate  [00292]Step 1: Ethyl
3-(4-bromo-2.6-difluoro-phenylami
no)-fino13,2-elpyridine-2-
rarboxylate   [00293]A degassed
solution of ethyl
3-(nonarluorobutane-1-sulfonyloxy
)-furo [3,2-
c]pyridine-2-carboxylate (500 mg.
1.02 mmol),
4-bromo-2,6-difluoroaniline (277
mg, 1.33 mmol), Pd2dba3 (47 mg,
0.05 mmol), Xantphos (59 mg, 0.10
mmol) and DBIJ (388 id, 2.56
mmol) in toluene (2.0 ml) was
subjected to microwave
irradiation at 150C for 10
minutes. The reaction mixture was
concentrated and the resultant
residue absorbed onto 1-114-N
before being purified by flash
chromatography (Si-SPE,
cyclohexane: ethyl acetate,
gradient 100:0 to 0:100) to
afford the title compound as a
white solid (89 mg, 22%). LCMS
(method B): RT = 3.38 min, MTH+ =
397/399. 100294]Step 2: Ethyl
3-(2.6-difluoro-4-iodo-phenvlamin
o)-furo13.2-cjiwridine-2-
carboxylate  1002951A mixture of
ethyl
3-(4-bromo-2,6-difluoro-phenylami
no)-furo[3,2-
e]pyridinc-2-carboxylate (165 mg,
0.42 mmol), copper(f) iodide (4
mg, 0.02 mmol), sodium iodide
(125 mg, 0.83 moll and
trans-N,Nklimethy1-1,2-eyelohexan
c diamine (7 Al, 0.04  mmol) in
1,4-dioxane (0.5 ml) was
subjected to microwave
irradiation at 180C for 15
minutes. Additional copper(1)
iodide (4 mg, 0.02 mmol), sodium
iodide (60 mg, 0.40 mmol) and
trans-N,1?11-dimethy1-1,2-cyclohe
xane diamine (7 ,u1, 0.04 mmol)
were added to the reaction
mixture that was re-subjected to
microwave irradiation at 180C for
15 minutes. The reaction mixture
was diluted with dichloromethane
and washed with a 10% solution of
ammonia in water, water then
brine. The organic extract was
dried over sodium sulfate,
filtered and concentrated to give
a residue that was purified by
flash chromatography (SiSPE,
cyclohexane: ethyl acetate,
gradient 100:0 to 0:100) to
afford the title compound as an
off-white solid (137 mg, 74%).
LCMS (method B): RT = 3.48 min,
M311+ = 445. 100296]Ethyl
3-(2.5-difluoro-4-iodo-phenvlamin
6)-furo13,2-elpvridine-2-carboxvl
ate  o 0 [00297]Step 1: RUM
3-(4-bromo-2,5-difluoro-uhenvlami
no)-furol3.2-elpyridine-2-
carboxvlate   1002981A degassed
solution of ethyl
3-(nonafluorobutane-1-sulfonyloxy
)-furo13,2-
clpyridinc-2-earboxylate (500 mg,
1.02 mmol).
4-bromo-2,5-difluoroaniline (277
mg, 1.33 mmol), Pd2dba3 (47 mg,
0.05 mmol), Xantphos (59 mg, 0.10
mmol) and DBL. (388 p1,2.56 mmol)
in toluene (2.0 ml) was subjected
to microwave irradiation at 150C
for 10 minutes. The reaction
mixture was concentrated and the
resultant residue absorbed onto
11M-N before being purified by
flash chromatography (Si-SPE,
cyclohexane: ethyl acetate,
gradient 100:0 to 0:100) to
afford the title compound as a
white solid (231 mg. 57%). LCMS
(method B): = 3.22 min M+H+ =
397/399. 1002991Step 2: Ethyl
3-(2,5-difluoro-4-iodo-phenvlamin
o)-furol3,2-clpyridine-2-
carboxylate  [003001A mixture of
ethyl
3-(4-bromo-2,5-difluoro-phenylami
no)-furo[3,2- 



c]pyridine-2-carboxylate (222 mg,
0.56 mmol), copper(I) iodide (5
mg, 0.03 mmol), sodium iodide
(168 mg, 1.12 nunol) and
trans-NN-dimethyl-1,2-cyclohexane
diamine (10 311, 0,06  mmol) in
1,4-dioxane (0.5 ml) was heated
at 110C for 18 hours. Additional
copper(I) iodide (5 mg, 0.03
mmol), and
trans-N,N1-dimethyl-1,2-cyclohexa
ne &amine (10 id, 0.06 nunol)
were added to the reaction
mixture that was re-heated at
110C for 6 hours. The reaction
mixture was cooled, diluted with
dichloromethane, and washed with
a 10% solution of ammonia in
water, water then brine. The
organic extract was dried over
sodium sulfate, filtered and
concentrated to give a residue
that was purified by flash
chromatography (SiSPE,
eyelohexane: ethyl acetate,
gradient 100:0 to 0:100) to
afford the title compound as a
while solid (170 mg, 68%). LCMS
(method 13): RT = 3.30 min MTH+ =
445.
[00301]7-Bromo-3-(2-fluoro-4-iodo
-phenylamino)-furo13,2-cilpyridin
e-2-earboxylic  acid  1003021Step
1: Ethyl
7-bromo-3-hydroxy-furof3,2-elpvir
idine-2-earboxylate Et0O    0
N-B4\ -N [00303]To a solution of
ethyl 4,5-dibromonicotinatc (2.68
g, 8.67 mmol) and ethyl glycolate
(0.90 g, 8.67 mmol) in DWI (25
nil) at 0C (ice/water), was added
sodium hydride (1.04g. 26 mmol,
60% oil dispersion). The reaction
mixture was stirred at 0C for 15
min before being allowed to warm
to room temperature for 2h. The
reaction mixture was cooled to 0C
before the addition of 1M Hu (18
ml, 18 mmol). The precipitate was
filtered and washed with water to
afford the title compound as an
off-white solid (2.35 g, 95%).
LCMS (method B): RT = 2.96 min,
M+FE = 285/287. [00304]Step 2: 3
7-Dibromo-furol3
2-chwridine-2-carboxylic acid HO
0 -Br [00305]A mixture of ethyl
7-bromo-3-hydroxy-furo[3,2-c]pyri
dine-2-carboxylate (1.14 g, 4.0
mmol) and phosphorus oxybromide
(5.6 g, 19.5 mmol) were heated at
140C for 2 hours. The reaction
mixture was cooled to room
temperature before the addition
of crushed ice (ea 30 ml). The
mixture was neutralised by the
addition of solid NaOH before
being  adjusted to pH 3.0 by the
careful addition of 1M HCI. The
resultant precipitate was
filtered, and then washed with
water followed by dichloromethane
to afford the title compound as a
white solid (1.2 g, 90%). LCMS
(method B): RT = 2.62 min MAT+ =
320/322/324. [00306]Step 3:
3,7-Dibromo-furr43,2-chivridine-2
-carboxvlic acid (2-hydroxv-1,1-
dimethyl-ethyl)-amide  0
HO"---7cN /t1) [00307]A mixture
of
3,7-dibromo-furo[3,2-e]pyridine-2
-carboxylic acid (1.2 g, 3.74
nunol) and carbonyl dinnidazole
(0.85 g, 5.24 nunol) in
acetonitri le (18 ml) were heated
at 50C for 2 hours. A further
portion of carbonyl diimidazolc
(0.035 g, 0.5 mmol) was added to
the reaction mixture and heating
at 50C continued for 1 hour.
After cooling to ambient
temperature
2-amino-2-methyl-propan-l-ol
(0.30 ml, 3.13 nunol) was added
to the solution. The reaction
mixture was left to stand at room
temperature for 19 hours then
heated to 50C for 1 hour before
being concentrated in vacuo.
Purification of the resultant
residue by flash chromatography
(Si-SPE, cyclohexane: ethyl
acetate, gradient 80:20 to 0:100)
afforded the title compound as a
pale yellow solid (0.53 g, 72%).
LCMS (method B): RT = 2.57 min,
m+al = 391/393/395. [00308]Step
4: 3 7-Dibromo-2-(4
4-ditnethy1-4,5-dihydro-oxazo1-2-
v1)-furol3,2-  



elpyridine     [00309]'lo a
solution of 3,7-dibronio-firo
[3,2-c]pyridine-2-earboxylic acid
(2-
hydroxy-1,1-dimethyl-ethyl)-amide
(0.53 g, 1.35 mmol) in
dichloromethane (10 ml) was added
thionyl chloride (0.25 ml, 3.43
mmol). The mixture was stirred at
room temperature for lh, then
heated to reflux for 2h, before
cooling to 0C. 'Hie mixture was
neutralised with 1M NaOH (15m1)
and the aqueous layer was
extracted with dichloromethane (2
x 15 m1). The organic layer was
collected then dried over
magnesium sulfate and
concentrated in vacuo to afford a
residue. Purification of the
resultant residue by flash
chromatography (Si-SPE,
dichloromethane then ethyl
acetate) afforded the title
compound as a pale yellow gum
(250  mg, 50%). LCMS (method B);
RT = 3.11 min, M+1-11 = 373;
375/377. [00310]Step 5:
[7-Bromo-2-(4.4-dimethy1-4.5-dihy
dro-oxazol-2-v1)-furof3.2-
e]lwridin-3-v11-(2-fluoro-4-iodo-
pheny1)-amine  [00311]To a
solution of
3.7-dibromo-2-(4.4-climethy1-4,5-
dihydro-oxazol-2-y1)-
furo[3,2-e]pyridine (250 mg, 0.67
mmol) and 4-lodo-2-fluoroanifine
(474 mg, 2 mmol) in THE (2m1) was
added lithium
hexamethyldisilazide solution in
THF (2m1, 1M solution). 'I he
reaction mixture was heated at
50C for 4 hours then cooled to
room temperature and diluted with
water (15 m1). The aqueous layer
was extracted with
dichloromethane (2 x 10 ml), and
the combined organic extracts
dried over MgSO4 and concentrated
in vacuo to afford a residue.
Purification of the resultant
residue by flash chromatography
(Si-SPE, cyclohexane:
tert-butyl-methylether, gradient
1:1 to I :2) afforded the title
compound as a light brown solid
(150 mg, 42%). LCMS (method A):
Rr = 13.97 mm M+H+ = 530/532.
[00312]Step 6:
7-Bmmo-3-(2-fluoro-4-iodo-phenvla
mino)-furo[3.2-clps dine-2-
carboxylic acid HO -N [00313]A
mixture of
[7-bromo-2-(4,4-dimethy1-4,5-dihy
dro-oxazol-2-y1)-furo[3,2-
e]pyridin-3-yll-(2-fluoro-4-iodo-
phenyl)-amine (110 mg, 0.2 mmol)
and 1M HC1 (2 ml, 2 mmol) was
heated at 100C for 4 hours then
cooled and concentrated in vacuo.
The resultant residue was
dissolved in methanol (3 ml) and
2.5M NaOH in methanol was added
(0.4 ml, 1 mmol) followed by
water (1 ml). The mixture was
then heated at 75C for 1 hour
before 1M aqueous NaOH (1 ml, 1
no!) was added and heating
continued for 2 hours. The
reaction mixture was concentrated
in vacuo and the remaining
aqueous layer was washed with
ethyl acetate (2 x 2 nil). The
aqueous layer was then acidified
to pH 4 with 1M HC1 (-1.5 ml) and
concentrated in vacuo to
approximately half volume and
allowed to stand at room
temperature. The resultant
precipitate was collected by
filtration and washed with water
(1 ml) followed by ethyl acetate
(1 ml) to afford the title
compound as a yellow / brown
solid  (66 nig, 69%). LCMS
(method B): Ry = 3.34 min, M+I-1]
= 477/479. [00314] 100315]
[00316] [00317] [00318] [00319]
[003201 [00321] [00322] [00323]
[00324] [00325] [00326] 1003271
[00328]
342-Fluoro-4-iodophenyl)methvlami
noffuro[3.2-c lp
cline-2-carboxylic acid  ethyl
ester  0 \ -N 



OF  [00329]Sodium hydride (60%
dispersion in mineral oil, 45 mg,
1.12 mmol) was added portionwise
to a stirred solution of
3-(2-fluoro-4-iodo-phenylamino)-f
uro[3.2-c]pyridine-2- carboxylic
acid ethyl ester (430 mg, 1.0
mmol) and iodomethane (310 AL,
4.98 mmol) in DME (3 mL) under an
inert atmosphere. This mixture
was stirred for 3 hours, then
quenched with brine and extracted
with ethyl acetate (3 x 40 ml ).
The combined organic extracts
were washed with brine, dried
(MgSO4), filtered and
concentrated in vacuo. The
resultant residue was purified
using flash chromatography
(Si-SPE gradient 40:100 to
100:100 ether) to afford the
title compound as a yellow solid
(57 mg, 13%). LCMS (method B): KT
= 3.26min; MTH+ 440.
[00330]3-(4-Bromo-2-ehloro-phenyl
amino)-furo13,2-eloyridine-2-carb
oxylic acid ethyl  ester
1003311A degassed solution of
3-trifluoromethanesulfonyloxy-fur
o[3,2-e]pyridine-2- carboxylic
acid ethyl ester (300 mg, 0.88
mmol), 4-bromo-2-fluom aniline
(201 mg, 0.97 mmol), Pd2dba3 (40
mg, 0.044 mmol), Xantphos (59 mg,
0.044 mmol) and potassium
phosphate tri basic (373 mg, 1.76
mmol) in toluene (5 ml) was
heated at reflux under an argon
atmosphere for 16 hours. The
reaction mixture was filtered and
concentrated in vacuo. '1 he
resultant residue was purified by
flash chromatography (Si-SPE,
pentane: diethyl ether, gradient
80:20 to 50:50) to afford the
title compound as a yellow solid
(177 mg, 51%). LCMS (method B):
Ry = 3.76 min, M+H+ - 395 / 397.
[003321344-Methyl-2-fluoro-phenyl
amino)-furo13,2-cilpyridine-2-car
boxylie acid ethyl ester  -N
1003331A degassed solution of
3-amino-furo[3,2-c]pyridine-2-car
boxylic acid ethyl ester (300 mg,
1.46 mmol),
4-bromo-3-fluomtoluene (277 til,
2.19 mmol), Pd2dba3 (67 mg, 0.073
mmol), Xantphos (84 mg, 0.15
rnmol) and potassium phosphate
tri basic (620 mg, 2.92 nano]) in
toluene (10 ml) was heated at
reflux under an argon atmosphere
for 16 hours. The reaction
mixture was concentrated in vacua
and the residue was purified by
flash chromatography (Si-SPE,
pentane: diethyl ether, gradient
100:0 to 75:25) to afford the
title compound as a yellow solid
(252 mg, 55%). LCMS (method B):
RT 3.14 mm, M+H+ = 315.
10033413-(2-Fluoro-4-methylsulfan
yl-phenylamino)-furof3 2-cl
pyridine-2-carboxvlic  acid ethyl
ester Th   [00335]Step 1:
4-Bromo-3-fluoro-benzenethiol SH
10033614-Bromo-3-fluoro-benzenesu
lfonyl chloride (324 al, 2.19
mmol) was added dropwisc to a
solution of triphenylphosphine
(1.73 g, 6.58 mmol) in a mixture
of  dimethylformamide (125 itl)
and diehloromethane (5 m1). The
solution was stirred at room
temperature for 16 hours, then 1
M aqueous hydrochloric acid (5
nil) was added and the layers
were separated. The organic layer
was concentrated in vacuo and the
resultant residue taken up in 1 M
aqueous sodium hydroxide (10
nil). The resulting suspension
was filtered through celite and
the filtrate washed with ether
(10 nil x 3), then neutralised by
addition of 1 M aqueous
hydrochloric acid (10 m1). The
solution was extracted with ether
(10 ml x 3) and the combined
organic extracts were dried
(Na2SO4) then concentrated in
vacuo to afford the title
compound as a colourless oil (225
mg, 50%). 1H NMR (CDC13, 300 MHz)
7.47 (1H, dd, 3= 8.4. 7.5 Hz) 7
06 (1H, dd, J= 8.9, 2.2 Hz), 6.93
(111, ddd, J= 8.4, 2i3O.7 Hz),
3.54 (1H, br s). 



[00337]Step 2:
1-Bromo-2-fluoro-4-methy1sulfanyl
-benzene     [00338]A solution of
4-bromo-3-fluoro-benzenethiol
(225 mg, 1.09 mmol) in
tetrahydrofuran (3 ml) was cooled
to 0C. Sodium hydride (60%
dispersion in mineral oil, 52 mg,
1.31 mmol) was added and the
mixture was stirred for 5
minutes. Iodomethane (78 ttl,
1.25 mmol) was then added and the
mixture was allowed to return to
room temperature with stirring
over 20 minutes. Dichloromethane
(10 ml) was added and the
reaction was quenched with 1 M
aqueous hydrochloric acid. The
layers were separated and the
organic layer was washed with
water, dried (MgSO4). then
concentrated in vacua. The
residue was purified by flash
chromatography (Si-SPE, pentane:
diethyl ether, gradient 100:0 to
90:10) to afford the title
compound as a bright yellow oil
(208 mg, 86%). 1H NMR (CDC13, 400
MHz) 7.43 (1H, dd, J= 8.4, 7.2),
7.00 (111, dd, J= 9.4, 2.3), 6.91
(111, ddch, J=8.4, 2.1, 0.7),
2.48 (311, s). [00339]Step 3:
3-(2-Fluoro-4-methylsulfanyl-phen
ylamino)-furof3,2-c1pyridine-2-
carboxylic acid ethyl ester
[003401A degassed solution of
3-amino-furoP,2-c]pyridine-2-carb
oxylic acid ethyl ester (121 mg,
0.59 mmol),
1-bromo-2-fluoro-4-methylsulfanyl
-benzene (195 mg, 0.88 nunol),
Prliclbas (27 mg, 0.030 mmol),
Xantphos (34 mg, 0.059 mmol) and
potassium 74  phosphate tribasic
(250 mg, 1.18 mmol) in toluene (3
ml) was heated at reflux under an
argon atmosphere for 60 hours.
The reaction mixture was filtered
and the filtrate concentrated in
vacuo. The resultant residue was
purified by flash chromatography
(Si-SPE, pentane: diethyl ether,
gradient 100:0 to 50:50) to
afford the title compound as a
yellow solid (128 mg, 63%). LCMS
(method B): RT = 3.24 min, M+H+ =
347.
[00341]7-Chloro-3-(2-fluoro-4-iod
o-phenvlamino)-furot3
2-c1pyridine-carboxylic acid
ethyl ester [00343]To a solution
of diisopropylamine (1033 ml,
75.9 mmol) in THE (60 ml) at -
40C, was added n-butyllithium
(47.45 ml, 75.9 rnmol, 1.6M in
hexanes) and the solution was
stirred for 15 min at -40C,
before cooling to -70C. A
solution of 3,4-dichloropyridine
(10.7 g, 72.3 mmol) in THE (30
ml) was added dropwise to
maintain the temperature below
-65C. The reaction was stirred at
-70C for 2 h before the addition
of DMF (6.74 ml, 86.8 mmol). The
reaction was then stirred at -40C
for 1 h and then allowed to warm
to -5C before the careful
addition of saturated ammonium
chloride solution (50 ml) with
rapid stirring over 3 min. The
mixture was then partitioned
between saturated ammonium
chloride (150 ml) and
dichloromethane (150 ml) and the
layers separated. The aqueous
layer was extracted with
dichloromethane (2 x 100 ml) and
the combined organic layers were
dried over magnesium sulfate,
then concentrated in vacua.
Purification by flash
chromatography (Si-SPE,
dichlommethane : ethyl acetate
gradient 100:0 to 94:6) afforded
the title compound as white waxy
solid (8.01 g, 63%), 1003441Step
2:
4,5-Dichloropyridine-3-carbaldehy
de oxime  NOH [00345]A solution
of
4,5-dichloropyridine-3-carbaldehy
de (8.01 g, 45.51 mmol) in
ethanol (50 ml) was added to a
rapidly stirred solution of
hyclroxylamine hydrochloride
(3.48  g, 50.06 mtnol) in water
(50 m1). The reaction was stirred
at r.t. for 45 min then
partitioned between ethyl acetate
(100 ml) and water (100 m1). The
aqueous layer was extracted with
ethyl acetate (2 x 50 ml) and the
combined organic layers were
dried over magnesium sulfate
before being concentrated in
vacua to afford the title
compound as a white solid (8.3 g,
96%). 1003461Step 3: 4
5-Dichloronicotinonitrile
1003471To a suspension of
4,5-dichloropyridine-3-carbaldehy
de oxime (7.84 g, 41.05 mmol) in
dichloromethanc (150 ml) was
added carbonyl diimidmole (7.99 g
, 49.26 mmol). The mixture was
then heated to reflux for 1.5 h
before cooling then washing with
saturated aqueous sodium
bicarbonate (70 ml) and water (70
ml). The organic layer was dried
over magnesium sulfate and
concen1rated in vacua.
Purification of the resultant
residue by flash chromatography
(Si-SPE, cyclohexane :
dichloromethane gradient 20:80 to
0:100) afforded the title
compound as a white solid (0.53
g, 72%). LCMS (method 13): RT =
2.86 min, no ion present. 



1003481Step 4:
3-Amino-7-chloro-furot3,2-elpyrid
ine-2-carboxvlic acid ethyl ester
1003491To a solution of ethyl
glycolate (1.48 ml, 15.7 mmol) in
DMF (15 ml) at -10C was added
sodium hydride (0.63 g, 15.7
mmol. 60% dispersion in oil). The
mixture was stirred at this
temperature for 35 min then
cooled to -40C. A solution of
3,4- dichloronicotinonitrile
(0.906 g, 5.24 mmol) in DMF (5
ml) was added dropwise before
allowing the reaction to warm to
-15C for 30 min then -5C for 1 h.
The mixture was poured into 10:1
water/acetic acid (25 ml).
diluted with water (25 ml) and
extracted with ethyl acetate (2 x
30 m1). The aqueous phase was
taken to pH 8 with saturated
aqueous sodium bicarbonate then
extracted with ethyl acetate (2 x
25 m1). The combined organic
layers were dried over magneshun
sulfate and concentrated in
vacua. Purification of the
resultant residue by flash
chromatography (Si-SPE, ethyl
acetate : triethylamine 98:2)
afforded the title compound as a
yellow solid (0.60g. 48%). LCMS
(method B): RT = 2.79 min M+11` =
241, 243.  [00350]Step 5:
7-Chloro-3-(2-fluoro-4-
methylsilanyl-phenylamino)-furo[3
,2-  elpyridine-carboxylic acid
ethyl ester  Si--  [00351]To a
solution of
3-amino-7-chloro-furo[3,2-ejpyrid
ine-2-earboxylic acid ethyl ester
(4.16g. 17.3 mmol) in toluene
(100 ml) was added caesium
carbonate (11.27 g, 34.6 mmol)
and the mixture was degassed
(argon / vacuum). To this was
added trifluoromethtmesullonie
acid
2-fluoro-4-trimethylsilanyl-pheny
l ester (7.1 g, 22.5 mmol),
Pd2dha3 (395 mg, 0.432 mmol) and
Xantphos (0.5 g. 0.865 mmol) and
the vessel was flushed with
argon. The reaction mixture was
heated to reflux for 19 h, cooled
and poured into saturated
ammonium chloride (150 m1). The
aqueous layer was extracted with
ethyl acetate (3 x 60 ml), the
combined organic layers were
dried over magnesium sulfate and
concentrated in vacuo.
Purification by flash
chromatography (Si-SPE,
eyelohexane dichloromethme
gradient 1:0 to 0:1) afforded the
title compound as a pale yellow
solid (5.13 g, 73%). IeM S
(method B): RT = 4.80 mm, M+11+ =
407, 409. [00352]Step 6:
7-Chloro-3-(2-fluoro-4-iodo-pheny
lamino)-furol 3 2-c 'pyridine-
carboxylic acid ethyl ester
[00353]To a solution of
7-ehloro-3-(2-fluoro-4-himethylsi
lanyl-
phenylamino)furo[3,20]-pyridine-e
arboxylic acid ethyl ester (250
mg, (.615 mmol) in dichlommethane
(25 ml) at 0C was added iodine
monoehloride (1.23 ml, 1.23 mmol,
1M solution in dichloromethane)
and the solution was stirred at
this temperature for 1 hour. A
saturated solution of sodium
thiosulfate (5 ml) was added and
the mixture was poured into
saturated sodium thiosulfate (25
m1). The aqueous layer was
extracted with dichloromethane (2
x 25 ml), the combined organic
layers were washed with brine,
dried over magnesium sulfate and
concentrated in vacuo.
Purification of the resultant
residue by flash chromatography
(Si-SPE, eyelohexane :
dichloromethane gradient 1:0 to
0:1) afforded the title compound
as a yellow waxy solid (0.22 g,
78%). LCMS (method B): R1 = 4.30
min, M+I1+= 461, 463.
[00354]7-Cvano-3-(2-fluoro-4-iodo
-phenvlamino)-furo[3
2-c]pwridine-carboxylic acid
ethyl ester  1003551Step I:
7-Cyano-3-(2-fluoro-4-trimethylsi
lanyl-phenylamino)-fiimp 2- c
lpyridine-carboxylic acid ethyl
ester  1003561To a solution of
7-chloro-3-(2-fluoro-4-trimethyls
ilanyl-
phenylamino)fiuro[3,2c]-pyridine-
carboxylic acid ethyl ester (0.64
g, 1.57 mmol) in DA41/ (15 ml)
was added zinc (II) cyanide (0.22
g, 12.63 minol) and the mixture
was degassed (argon/vacuum).
Pd2dba3 (72 mg, 0.079 mmol) and
2-dicyclohexylphosphino-2',6'-
dimethoxy-1,1*-biphenyl (S-Phos,
65 mg, 0.158 mmol) were then
added and the vessel was flushed
with argon, sealed then heated to
150C under microwave irradiation
for 30 minutes. The reaction was
cooled, the volatiles removed and
the residue aztotroped with
toluene (3 x 15 m1). Purification
of the resultant residue by flash
chromatography (Si-SPE,
cyclohexane : dichloromethane
gradient 1:0 to 0:1 then 10%
ethyl acetate in
dichlorotnethane) afforded the
title compound as a pale yellow
solid (0.46 g, 74%). LCMS (method
B): R1 = 4.52 mm, Mi 11+ = 398. 



[00357]Step 2:
7-Cvano-342-fluoro-4-iodo-phenyla
inino)-furo[3.2-c]pyridine-
carboxylic acid ethyl ester
[00358]To a solution of
7-cyano-3-(2-fluoro4-trimethylsil
anyl-
phenylamino)furoP,2cl-pyridine-ca
rboxylic acid ethyl ester (0.46
g, 1.16 mmol) in clichloromethane
(40 ml) at 0C was added iodine
monochloride (2.32 ml, 2.32
nunol, 1M solution in
dichlommethane), and the
resultant mixture was stirred at
this temperature for 30 minutes.
A saturated solution of sodium
thiosulfate (5 ml) was added and
the mixture poured into saturated
sodium thiosulfate (35 m1). The
aqueous layer was extracted with
dichloromethane (2 x 25 ml) and
the combined organic layers were
washed with brine, dried over
magnesium sulfate then
concentrated in vacua.
Purification of the resultant
residue by flash chromatography
(Si-SPE, dichloromethane : ethyl
acetate gradient 10:0 to 10:1)
afforded the title compound as a
yellow waxy solid (0.36 g, 69%).
LCMS (method BE HT = 4.10 min,
M+H+ = 452.
[00359]342-Fluoro-44thisopropy1si
1amiloxymethyl-pheny1amino)-furor
2-  cilpyridine-2-carboxylic acid
ethyl ester  [00360]Step I:
(4-Bromo-3-fluoro-benzyloxy)-trii
sopropyl-silane.  [00361]To a
solution of
(4-bromo-3-fluoro-phenyl)-methano
l (410 mg, 2.0 mmol) and
imidazole (163 mg, 2.4 minol) in
DMF (10 mL) was added
triisopropylsilyl chloride (0.472
mL, 2.2 mmol). The reaction
mixture was stirred at room
temperature for 18 hours and then
partitioned between ethyl acetate
and water. The organic layer was
isolated, washed with brine,
dried (Na2SO4), filtered and
concentrated in vacuo. The
resultant residue was purified by
flash chromatography (Si-SPE,
pentane) to provide the title
compound as a colourless oil (643
mg, 89%). 1H NMR (CDCI3, 400MHz)
7.48 (dd, J=8.1, 7.0 Hz, 1H),
7.16 (d, J = 9.7 Hz, 1H), 6.99
(d, J=8,7 Hz, 1H). 4.78 (s, 2H),
1.04-1.24 (m, 2IH). 1003621Step
2:
342-Fluoro-4-triisopropylsilanylo
zymethyl-phenylamino)-furoi3.2-
clpyridine-2-carboxylic acid
ethyl ester 1003631A degassed
solution of
3-amino-furoli3,2-clpyridine-2-ca
rboxylic acid ethyl ester (206 g,
1.0 mmol),
(4-bromo-3-fluoro-benzyloxy)-trii
sopropyl-silane (433 mg, 1.2
=o1), Pd2dba3 (36 mg, 0.039
mmol), Xantphos (46 mg, 0.08
mmol) and K3PO4 (297 mg, 1.4
mmol) in toluene (1 ml) was
heated to 110C then stirred for 4
hours. i[he reaction mixture was
cooled to ambient temperature
then diluted with Et0Ac and
filtered through a pad of celite.
The filtrate was concentrated in
vacuo to give a black oil. The
oil was purified by flash
chromatography (Si-SPE, MeOH:
DEM, gradient 0:100 to 5:95) to
provide the title compound as a
yellow oil (166 mg, 34%). LCMS
(method B): P.r= 5.39 min, M+H+ =
487.
[00364]3(2-fluoro-4-methoxv-pheny
laminoMuro13,2-clpyridine-2-carbo
xylic acid  ethyl ester
[00365]Step 1:
1-Bromo-2-fluoro-4-methon-benzene
. 100366]To a solution of
4-bromo-3-fluoro-phenol (500 mg,
2.62 mmol) in anhydrous THE (10
ml) was added sodium hydride (60%
dispersion in mineral oil, 115
mg, 2.88 mmol) ponionwise. The
reaction mixture was stirred for
20 min before iodomethane (0.500
inL, 8.0 nunol). The resultant
mixture was stirred at room
temperature for 16 hours before
being partitioned between Et0Ac
and water. The organic layer was
separated, washed with a
saturated solution of sodium
hydrogencarbonate followed by
brine, dried (Na2504), filtered
and concentrated to give the
title compound as a pale yellow
oil (518 mg, 96%). III N MR
(CDC13, 400MHz) 7.41 (dd, J=8.8,
8.0 Hz, 1H), 6.69 (dd,1 = 10.3,
2.8 Hz, 1H), 661 (ddd, J=8.8,
2.8, 1.0 Hz, 1H), 3.79 (s, 3H).
1003671Step 2:
3(2-Fluoro-4-methoxy-phenvlamino)
-finn [3 2-cl pyridine-2-
carboxylic acid ethyl ester
1003681A degassed solution of
3-amino-furo[3.2-c]pyridine-2-car
boxylic acid ethyl ester (206 g,
1.0 mmol),
1-bromo-2-fluoro-4-methoxy-benzen
e (246 mg, 1.2 mmol), Pd2dba3 (46
mg, 0.050 mmol), Xantphos (58 mg,
0 10 imnol) and K3PO4 (254 mg,
1.2 mmol) in toluene (5 ml) was
heated to 110C then stirred for
18 hours. he reaction mixture was
cooled to ambient temperature
then diluted with Et0Ac and
filtered through a pad of celite.
The filtrate was concentrated in
vacuo to give a black oil. The
oil was purified by flash
chromatography (Si-SPE, MeOfk
DCM, gradient 0:100 to 10:90) to
provide the title compound as a
yellow oil (130 mg, 39%). LCMS
(method B): RT = 2393 min, m-qt -
331. [00369]Ethyl
3-(4-Bromo-2.5-difluorophenylarni
n6)furo[3,2-clovridine-2-carboxyl
ate  



-NF 1003701A degassed solution of
ethyl
3-(trifluoromethanesulfonyloxy)fu
ro [3,2- c]pyridine-2-carboxylate
(678 mg, 2.00 rnmol),
4-bromo-2,5-difluoroaniline (670
mg. 3.22  mmol). Pd2dba3 (147 mg,
0.160 mmol), Xantphos (97.0 mg,
0.168 mmol) and finely powdered
K3PO4 (793 mg, 3.74 mmol) in
toluene (7.5 ml) was heated in a
sealed tube at 105C overnight.
The reaction mixture was cooled
to ambient temperature then
diluted with ethyl acetate (15
ml) and filtered through a plug
of silica gel (15 ml packed in
ethyl ether). After washing the
filter cake with more ethyl
acetate (20 ml), the filtrate was
dried over magnesium sulfate and
concentrated in vacuo to give a
brown oil. The residue was
purified by flash chromatography
(silica gel, using using 5:3:2
hexane-methylene chloride-ethyl
ether) to afford the title
compound as a tan solid (329 mg,
41%).
J00371]3-(2-Fluoro-4-iodo-phenoxy
)-furo[3,2-clpyridine-2-carboxyli
c acid ethyl ester [00372] ethyl
ester Step 1:
3-('2-Fluoro-4-nitro-phenoxy)-fur
or3.2-clpyridine-2-carboxylic
acid      [00373]Ethyl
3-hydroxy-fitrof3,2-cipyridine-2-
carboxylate (2.70 Lt. 13.0
rnmol), followed by 3,4-difluoro
nitrobenzene (2.89 mL, 26.1
mmol), and 18-crown-6 (3.45g.
13.0 mmol) were added to a
suspension of potassium hydride
(1.10 g, 27.4 mmol) in DMF (30
ml) at room temperature. The
reaction mixture was heated to
100C for 2h, then cooled to room
temperature and poured into a
water! brine mixture. The aqueous
layer was extracted 3 times with
Et0Ac, then the combined organics
were washed once with brine,
dried over Na2SO4 and
concentrated. The residue was
purified by silica chromatography
(30- 80% Et0Ac:Hex) to afford the
title compound (442 mg, 10%
yield) as a yellow syrup. LCMS
(method C): RT = 2.07 min, M+H+ =
347. 1H NM R (CDC13, 400MHz) 8.83
(d, J= 1.2 Hz, Jiff 8.72 (d, J=
6.0 Hz, 111), 8.17 (dd, J= 10.0,
2.4 Hz, 1H), 8.03 (ddd, J- 9.2,
2.8, 1.6 Hz, 1H), 7.59 (dd, J=
5.6, 0.8 Hz, 1H), 7.08 (dd, J=
9.2, 8.011z, 111), 4.36 (q, .7=
7.2 Hz, 2H), 1.28 (t"/ = 7.2 Hz,
3H). [00374]Step 2:
344-Amino-2-fluoro-phenoxy)-furol
3 2-elpvridine-2-carboxylic acid
ethyl ester   [00375]Fe powder
(299 mg, 5.36 mmo I) was added to
a solution of
3-(2-Fluoro-4-nitro-
phenoxy)-furo[3,2-e]pyridine-2-ca
rboxylic acid ethyl ester (460
mg, 1.3 mmol) in ethanol (8 mL)
and 2N aqueous [ICI (8 inL). The
reaction mixture was heated to 50
C, then cooled to room
temperature. The unreacted iron
was removed with a magnet, then
the reaction mixture was
concentrated in vacuo. 10 ml,
each of water and ethanol were
added, followed by solid sodium
bicarbonate (1.5g). 3.2 g of
silica gel was added and the
volatiles were removed in vaeuo.
The residue was purified by
silica chromatography (40- 80%
Et0Ae:Hex) to afford the title
compound (130 mg, 31% yield) as
an off-white foam. LCMS (method
C): RT ' 1.35 m M+I = 317. ill
NW. (CDC11, 400Mllz) 8.54 (d, J=
3.6 Hz, 1H), 8.16 (d,,I= 0.8 Hz,
1H), 7.45 (dd, J= 5.6, 0.8 Hz,
111), 7.09 (t, J= 8.8 Hz, 1H),
6.53 (dd,./ ---- 124, 2.8 Hz,
1H), 6.44 (ddcl, J= 8.8, 2.8, 1.6
Hz, 1H), 4.47 (q, J - 7.211z,
211), 3.81 (br, 2H), 1.42 (t, J =
7.2 Hz, 3H). [00376]Step 3:
342-Fluoro-4-iodcophenoxv)-furo13
.2-clpyridine-2-earboxylie acid
ethyl ester [00377]Sodium nitrite
(1.18 mL of a 0.382 M aqueous
solution) was added dropwise to a
suspension of
3-(4-Amino-2-fluoro-phenoxy)-furo
li3,2-cipyridine-2-earboxylie
acid ethyl ester (130 mg, 0.41
mmol) in a 2 M aqueous solution
of HCI (3.5 mL) at 0 C. The
reaction mixture was stirred for
45 minutes at 0 'V, and then
sodium iodide (1.18 mL of a 1.39
M aqueous solution, 1.64 mmol)
was added. The reaction mixture
was stirred overnight at 0 C -
room temperature. Sodium
hydroxide (7 mL of 11s1 aqueous
solution) and Na25203 (5 nil. of
saturated aqueous solution) were
added, and the aqueous layer was
extracted three times with
CH2C12. The combined organics
were dried over Na2SO4, filtered
and concentrated. The residue was
purified by silica chromatography
(30- 70% Et0Ae:1 lex) to afford
the title compound (60 mg, 30%
yield) as a white solid. LCMS
(method Ch Rf "= /29 min, M+117 =
428.NMR (CDCh, 400MHz) 8.63 (d;
.7= 6.4 Hz, 1H), 8.53 (cl, J= 1.2
I tz, 1I1), 7.58 (dd, J = 9.6,
2.0 Hz, 1H), 7.52 (dd, .1= 6.0,
1.2 Hz, 1H), 7.37 (dt, J= 8.8,
1.6 Hz, 11), 6.86 (t, J= 8.4 Hz,
1H), 4.41 (q, J= 7.2 Hz, 2H),
1.34 (t, J= 7.2 Hz, 3H). 



[00378]3-(2-Fluoro-4-iodophenylar
nino)-7-phenylfurol3,2-clpyridine
-2-carboxylic acid ethyl ester
[003791Step 1:
4,5-Dibrornonicotinie acid o
10038015-Bromonicotinic acid
(2525g, 125 mmol) was stirred as
a solution in dry tetrahydrofuran
(500 ml) under nitrogen and
cooled to -70C. The resultant
mixture was treated dropwise over
1 hour with lithium
dfisopropylamide (1.8 M, 144 ml,
260 mmol). After the addition was
complete, the solution was
stirred for 2.5 hours at - 55C
then cooled to -70C and treated
portionwise over 30 minutes with
1,2-dibromotetrachloroethane (50
g, 154.5 mmol). After stirring
for 30 minutes the mixture was
allowed to warm to -20C over 2
hours before the cautious
addition water (150 m1). The
organic solvent was then removed
in vacuo and the residue diluted
with water (500 ml), then washed
with ethyl acetate before
acidifying the aqueous layer to
pH 3.00 with c. HC1. The
precipitated product was
collected by filtration and dried
at 60C in vacua to give the title
compound (14.2g). The filtrate
was extracted with ethyl acetate,
the extract washed with water,
dried (MgSO4). filtered and
concentrated in vacuo to give
further title compound (18.6g,
total yield 32.8 g, 93%). 1H NMR
(DMSO-d6, 400MHz) 8.92 (s, 1H).
8.73 (s, 111). [00381]Step 2:
4.5-Dibromonicotinic acid ethyl
ester Br 0
[00382]4,5-Dibromonicotinic acid
(32.8 g, 116.7 mmol) was stirred
as a suspension in acetonitrile
(550 nil) at room temperature and
treated portionwise with 1,1' -
carbonyldiimidazole (29.87 g, 180
mmol) over 10 minutes. The
resulting mixture was stirred for
3 hours at room temperature.
After this time ethanol (78 ml)
was added and stirring continued
for a further 48 hours. The
solution was then filtered and
the filtrate evaporated in vacuo
to give a light brown oil. The
oil was dissolved in ethyl
acetate and the solution was
washed water followed by brine
then dried over magnesium
sulfate, filtered and evaporated
in vacua to give a brown oil. The
oil was purified by flash
chromatography (Si02
dichloromethane eluent) to give
the title compound (20.6 g 57 %)
1H NAIR (CDC13, 400 Si  MHz) 8.80
(s, 1H), 8.75 (s, 111), 4.45 (q,
2H'J = 7.0 Hz), 1.39 (t, 311 l=
7.0 Hz) [003831Step 3:
7-Bromo-3-hydroxvfuro13,2-c1pyrid
ine-2-carboxv1ic acid ethyl ester
oO O. OH 1003841A solution ethyl
glyeolate (6.30 ml, 66.5 mmol) in
thy DMF (50 ml) was added
dropwise to a stirred suspension
of sodium hydride (8.00 g, 60%
dispersion, 200.mmol) in dry
DIVEF (80 ml) whilst cooling to
maintain the temperature below
10C. After the addition, the
mixture was stirred for 30
minutes before the dropwise
addition of 4,5-dibromonicotinic
acid ethyl ester (20.60 g, 66.5
mmol) as a solution in dry DMF
(50m1) whilst again maintaining
the temperature below 10C. The
resulting dark red/brown solution
was allowed to warm to room
temperature slowly over 1.5 hours
before quenching and acidifying
to pH 3.00 with aqueous 1M HCI.
The resulting solid precipitate
was collected by filtration, the
residue was washed with water
then cold acetone and dried in
vacua at 45C to give the title
compound (11.98 g 63%). 1H NW
(DMSO-d6, 400M11z) 9.13 (s,1H),
8.76 (s, 1H), 4.35 (q, 211i= 7.3
Hz), 1.33 (t, 3H J= 7.3 Hz). +CMS
(method B): RT = 2.82 mm, M+1 r =
286, 288. 1003851Step 4:
7-Bromo-3-trifluoromethanesulfonv
loxyfurc43,2-c pyridi ne-2-
carboxylic acid ethyl ester  F F
[00386]Trifluoromelamesullonic
anhydride (8.32 ml, 49.66 nunol)
in dry DCM (70 nil) was added
dropwise to a stirred solution of
7-bromo-3-hydroxyfuro[3,2-c]pyri
dine-2- carboxylic acid ethyl
ester (12.80g. 44.7 mmol) and
pyridine (10.88 ml, 128 mmol) in
dry DCM (400 ml) at 5-10C. The
resulting mixture was stirred for
1.5 hours at 5-10C then allowed
to warm to room temperature
slowly over 3 hours before being
left to stand for 16 hours. The
mixture was diluted with DCM,
washed with 1M aqueous HC1,
water, saturated aqueous NaHCO3
and brine, before being dried
over magnesium sulfate, filtered
and concentrated in vacuo to give
light brown oil. The oil was
purified by flash ehromatoaphy
(Siat, dichloromethanc) to give
the title compound as a yellow
solid (11.84 g 63%). 111 NM II
(CDC1), 400 MHz) 8.96 (s, 111),
8.83 (s, 1H), 4.55 (q, 2H J=- 7.2
Hz), 1.47 (t, 3H J=  



7.2 Hz). 100381Step 5:
7-Bromo-3(2-fluoro-4-trimethylsil
anylphenylamt o)furol 3,2-
clpyridine-2-carboxylic acid
ethyl ester
10038817-Bromo-3-trifluoromethane
sulfonyloxyfuro[3,2-c]pyricline-2
-carboxylic acid ethyl ester
(11.84g. 28.3 mmol) was stirred
in dry toluene (160 ml) with
Pd2(dba); (1.0 v. 1.20 mmol),
Xantphos (0.572g, 1.0 mmol) and
potassium phosphate tribasic
(11.25 g, 53.75 mmol). The
mixture was dc-gassed before the
addition of a solution
2-fluoro-4-
trimethylsilanylphenylarnine
(5.38 g, 29.54 mmol) in dry
toluene (10 m1). The mixture was
de-gassed again before heating at
115t for 4 hours. The reaction
mixture was partitioned between
ethyl acetate and water then
filtered and the layers
separated. The organic layer was
washed with water then brine,
dried over magnesium sulfate,
filtered and evaporated in vacuo
to give a brown solid. The solid
was purified by flash
chromatography (Si02, 30%
cyclohexane in DCM ) to give the
title compound as a pale yellow
solid (7.1 g, 55%). 1H NMR
(CDC13, 400 MHz) 8.66 (s, 111),
8.50 (s, 1H), 7.73 (s, 1H), 7.27
(m, 314), 4.50 (q, 211 J = 7.0
Hz), 1.47 (t, 3H J= 7.0 Hz), 0.29
(s, 9H). LCMS (method B):= 4 81
min, M1-1-1+ = 451, 453.
[00389]Step 6:
3-(2-Fluoro-4-trimethAsilanylphen
ylamino)-7-phenylfuro13.2-
c]pyridine-2-earboxylic acid
ethyl ester  - S i
[00390]7-Bromo-3-(2-fluoro-4-trim
ethylsilanylphenylamino)furo[3,2-
c]pyridine-2- carboxylic acid
ethyl ester (100 mg, 022 mmol)
was stirred as a suspension at
room temperature in ethanol (2
in]) with phenyl horonic acid (30
mg, 0.242 mmol) under argon.
After stirring for 20 minutes
Pd(OAc)2 (2 mg, 0.66 1=00,
triphcnyl phosphine (0.5 mg.
0.002 mmol) and 2M aqueous Na2CO3
(130 pi, 0.264 mmol) were added
and the reaction  mixture
de-gassed then heated at reflux
under argon for 3 hours. The
reaction mixture was cooled to
room temperature and diluted with
water then extracted with ethyl
acetate. The organic layer was
washed with water then brine and
then dried over magnesium
sulfate, filtered and evaporated
in vacua to give a yellow solid.
This solid was purified by Rash
chromatography (Si02 30%
cyclohexane in DCM) to give the
title compound as a pale yellow
solid (31 mg, 31%). 1H NMR (CDC12
,400 MHz) 8.73 (s, 1H), 8.61 (s.
1H),7.87 (d, 2H J - 7.80 Hz), 772
(s,1H). 7.59-7.44 (m, 314), 7.35-
7.25 (m, 311), 4.33 (q, 2111 -
7.0 147) 1.43 (t, 3H J= 7.0 Hz)
0.30 (s, 914). LCMS (method B):
RT 4.91 ruin, M= 449. 1003911Step
7: 342-filuoro-44odophenylam
ino)-7-phenvlfurc43.2-clpyridine-
2-  carboxylic acid ethyl ester
[00392]342-Fluoro-4-trimethylsila
nylphenylamino)-7-phenylfuro[3.2-
c]pyridine-2- carboxylic acid
ethyl ester (30 mg, 0.067 mmol)
was stirred as a solution in DCM
(2 nil)  at 05C and treated
dropwise with 1M Id in DCM (130
ttl, 0.13 mmol). The resulting
mixture was stirred at 0-5C for 2
hours before the addition 1M
aqueous Na2S203 (1 ml). The
layers were separated and the
organic layer was washed with
water, followed by brine, dried
over magnesium sulfate, filtered
and evaporated in van-to to give
the title compound
(quantitative). 114 NMR (CDC1t,
400MH4 835 (s. 1H). 8.58 (s, 1H),
7.87 (d. 2H I = 7.80 Hz), 7.67
(s, 111), 7.59-7.44 (in, 5H),
7.05 (t, 11-4 J = 8.50 Hz), 4.47
(q, 211 - 7.10 117), 1.43 (t. 314
J= 7.10 Hz). LCMS (method B): RI
= 4.40 min. M2-1-111 - 503.
[00393]3-(2-Fluoro-4-iodophenylam
ino)-7-methylfurop,2-clpyridine-2
-earboxylic acid ethyl ester
[00394]Step 1:
3-(2-Fluoro-4-trimethylsilanylnhe
nylamino)-7-methylfuro13.2-
clpyridine-2-carboxylic acid
ethyl ester
[00395]7-Bromo-3-(2-11uoro-4
methyisilanylphenylamino)furo[3,2
-clpyridine-2-  



carboxylic acid ethyl ester (1.0
g, 2.2 mmol) was stirred with
potassium carbonate (456.5 mg,
3.3 mmol),
tetralcistriphenylphosphine
palladium(0) (255 mg, 0.22 mmol)
and trimethylboroxine (305 id,
2.2 mmol) in dry 1,4-dioxane (5
ml). The reaction mixture was
degassed before heating at 110C
under argon for 6 hours then
cooled to room temperature and
left to stand for 16 hour's. The
reaction mixture was diluted with
dichloromethane and water. Tim
organic layer was separated,
washed with water flowed by
brine, dried over magnesium
sulfate, then filtered and
evaporated in vacua to give a
residue. The crude residue was
purified by flash chromatography
(Si02, 30% cyclohexane in DCM
then 1% methanol in DCM) to give
the title compound as a pale
yellow solid (710 mg, 83%) 111NMR
(CDCI3 400 MHz) 8.50(s. 111),
8.38 (s, 1H), 7.70 (s, III),
7.32-7.22 (m, 3H), 4.48 (q, 2H J
= 7.0 Hz), 2.54 (s, 3H ), 1.46
(t, 31-1 J = 7.0 Hz), 0.29 (s
911). LCMS (method B): RT = 4.12
min, M+H+ = 387. [00396]Step 2:
3-(2-Fluoro-4-iodoplienylamino)-7
-methyl furol 3.2-e lpvridine-2-
carboxylic acid ethyl ester
[00397]3-(2-Fluoro-4-trirnethylsi
limylphenylamino)-7-methyllbro[3,
2-e]pyridine-2- carboxylic acid
ethyl ester (710 tug, 1.84 mmol)
was Stirred as a solution in DCNI
(25 ml) at 0- 5C and treated
dropwise with 1M IC1 in DCM (3.5
ml, 3.5 mmol). The resulting
mixture was stirred at 0-5C for 2
hours before the addition 1M
aqueous Na2S203 (12 mL). The
layers were separated and the
organic layer was washed with
water, brine, then dried over
magnesium sulfate, filtered and
evaporated in vacua to give a
residue. The crude residue was
purified by flash chromatography
(Si02, gradient 0-1% Me0H in DCM)
to give the title compound as a
pale yellow solid (448 mg, 55%).
1H NMR (CDC].) , 400 MHz) 8.47
(s, 111), 8.39 (s, 111), 7.65 (s,
Ill), 7.52 (dd, 1H J = 9.8, 1.9
11z), 7.44 (dt, 111.1= 8.4, 1.3
1-1z), 7.00 (t, 1H J = 8.5 Hz), 4
48 (q, 2H J = 7.0 Hz), 2.53 (s,
3H ), 1.46 (t, 3H I = 7.0 Hz).
LCMS (method B):= 3.39 min, M+H+
= 441. [00398124(10-2,2 -Dim
ethyl -[1,3]di oxolan-4-y1
methoxycarbam oy1)-342-fluoro-44
odo-
phenylamino)-fitro[3,2-e]pyridine
-7-earboxylic acid ethyl ester
[00399]Step 1:
3-11vdroxy-furo13,2-e
liwridine-2.7-dicarboxylie acid
2-benzyl ester 7- ethyl ester  r0
[00400)To a solution of
4-chloro-pyridine-3,5-dicarboxyli
c acid diethyl ester (250 mg,
0.971 mmol) and benzyl glycolate
(145 pi, 1.019 mmol) in DMF (5
ml) at 0C, was added sodium
hydride (97 mg, 2.43 mmol, 60%
dispersion in mineral oil). The
mixture was allowed to wami to
room temperature and stirred for
3 hours then quenched by the
addition of acetic acid (1 ml).
The mixture was then concentrated
in vacua and the resulting
residue was triturated in water
and filtered. The resulting solid
was reerystallised from
methanol/water to afford the
title compound as a pale yellow
solid (120 mg, 36%). LCMS (method
B): RT = 3.29 min, M-11-Il = 342.
[00401]Step 2:
3-Trilluoromethanesulfonyloxv-fur
on,2-elnyridinc-2,7-dicarboxylic
acid 2-benzyl ester 7-ethyl ester
9 KFF 0-S. F 0  r0 1004021To a
solution of
3-hydroxy-furo[3,2-clpyridine-2.7
-diearboxylic acid 2-henzyl ester
7-ethyl ester (120 mg, 0.352
mmol) and pyridine (85 IA. 1.056
mmol) in dichloromethane (1.5 ml)
at 0C was added
trifluoromethanesulfonie
anhydride (63 pi, 0.37 mmol)
dropwise. The reaction was
stirred at room temperature for
90 minutes then partitioned
between dichloromethane (30 ml)
and 0.1M HCl (10 ml). The organic
layer was isolated and washed
with saturated sodium bicarbonate
(10 ml) then brine (10 nil). The
isolated organic layer was dried
over magnesium sulfate before
being concentrated in vacua to
afford the title compound as a
colourless oil (88 ma, 53%).
IHNMR (CDC13, 400 MHz) 9.27 OH,
s), 9.17 (111, s), 7.48 (2H, m),
7.38 (311, m), 5.48 (2H, s), 4.52
(2H, q, 3= 7.2 Hz), 1.43 (3H, t,
J = 7.2 Hz). [00403]Step 3:
3-(2-Fluoro-4-trimethylsilanYl-ph
enylainino)-furo[3,2-c]pyridine-2
.7-  dicarboxylie acid 2-benzyl
ester 7-ethyl ester 



1004041To a solution of
3-trifluoromethanesulfonyloxy-fur
o[3,2-c]pyridine-2.7-
dicarboxylic acid 2-benzyl ester
7-ethyl ester (88 mg, 0.186 mmol)
and 2-fluoro-4-
trimethylsilanyl-phenylamine (41
mg 0.223 mmol) in toluene (1.5
ml) was added potassium phosphate
(55 mg, 0.26 mmol) before the
mixture was degassed. Pcl2clba3
(8.5 mg, 0.0093 mmol) and
Xantphos (11 mg, 0.0186 mm 1)
ware added to this mixture and
the vessel was flushed with
argon. The reaction mixture was
heated to reflux for 1.5 hours,
cooled and filtered through
Cefite (0 washing with ethyl
acetate. The filtrate was washed
with saturated sodium bicarbonate
(10 ml), then dried over
magnesium sulfate and
concentrated in vacua.
Purification of the resultant
residue by flash chromatography
(Si-SPE, cyclohexane t-butyl
methyl ether gradient 1:0 to 3:1)
afforded the title compound as a
pale yellow solid (48 mg, 51%).
LCMS (method B): = 4.89 min" M+H+
= 507. [00405]Step 4:
3-(2-Fluoro-4-trimethylsilanyl-ph
cnylamino)-furof3.2-clovridine-2,
7- dicarboxylic acid 7-ethyl
ester  1004061To a solution of
3-(2-fluoro-4-trimethylsilanyl-ph
enylamino)-furo[3,2-
c]pyridine-2,7dicarboxylie acid
2-benzyl ester 7-ethyl ester (48
mg. 0.0949 mmol) in ethyl acetate
(2 ml) under nitrogen, was added
palladium on carbon (12 mg, 10%
palladium on activated charcoal).
The suspension was stirred at
room temperature for 2 hours
under an atmosphere of hydrogen.
The reaction mixture was filtered
through Cclitc 0, washing with
ethyl acetate, and the filtrate
was concentrated in vacua to
afford the tide product as a
colourless oil (34 mg, 86%). LCMS
(method B): RT = 4.31 min,
M-11-1+ = 417, EM-111" = 411
1004071Step 5: 2-((R)-2
2-Dimethy1-11,31dioxolan-4-ylmeth
oxycarbamoy1)-3-(2-
fluoro-4-iodo-phenylaminc)-furo13
,2-c1pyridine-7-carboxylic acid
ethyl ester [00408]To a solution
of
24(11.)-2,2-dimethy1-11,31dioxola
n-4-yhnethoxycarbamoy1)-
342-fluoro-4-trimethylsilanyl-phe
nylamino)-furo[3,2-c]pyridine-7-c
arboxylic acid ethyl ester (37
mg, 0.068 mmol) in
dichloromethane (2 ml) at -5C was
added iodine monochloride (136
pl, 0.136 mmol, 1M solution in
dichloromethanc) and the solution
was stirred at this temperature
for 1 hour. A saturated solution
of sodium thiosulfate (5 ml) was
added and the mixture was poured
into saturated sodium thiosulfate
(15 nil). The aqueous layer was
isolated and extracted with
dichloromethane (2 x 25 ml),
before the combined organic
layers were washed with brine,
dried over magnesium sulfate and
concentrated in vacuo.
Purification of the resultant
residue by flash chromatography
(Si-SPE, diehloromethane : ethyl
acetate gradient 1:0 to 0:1 then
15% methanol in dichloromethane)
afforded the title compound as a
yellow waxy solid (29 mg, 71%):
I.CMS (method B): RT = 3.92 min
Mxll-F = 600.
[0040912-Dimethylearbamoy1-3-(2-f
luom-4-trimethylsilanyl-phenylam
i no)- o[3,2-
c]pyridine-7-earboxylic acid
ethyl ester  1004101Step 1:
2-DimethvIcarbamov1-3-hydroxy-fur
oP,2-c Ipmdine-7-earbox e acid
ethyl ester  1004111To a solution
of
4-chloro-pyridine-3,5-dicarboxyli
c acid diethyl ester (430 mg,
1.67 nmml) and
2-hydroxy-N,N-dimethyl-acetamide
(189 mg, 1.84 mrnol) in DMF (7
ml) at 0C was added sodium
hydride (200 mg, 5.01 mmol, 60%
dispersion in mineral oil). The
resultant mixture was allowed to
warm to room temperature and
stirred for 2.5 hours. The
reaction was quenched by the
addition of acetic acid (1 ml).
The mixture was then concentrated
in vacuo and the resulting
residue was triturated in water
and filtered to afford the title
compound as a pale yellow solid
(200 mg, 43%). LCMS (method B):
RT = 2.73 min, M+FE 279.
1004121Step 2:
2-Dimetholcarbamoy1-3-
fluoromethanesulfonyloxy-furof32-
clpvricline-7-earboxylic acid
ethyl ester   To a solution of
2-dimethylcarbamoy1-3-hydroxy-fur
o[3.2-c]pyridine-7-carboxylic
acid ethyl ester (440 mg, 1.58
mmol) and pyridine (0.38 ml. 4.74
minol) in dichloromethane (7 ml)
at 0C was added
tdfluoromethanesulfonic anhydride
(0.29 ml, 1.74 nunol) dropwisc.
The reaction was stirred at room
temperature for 120 minutes then
partitioned between
dichloromethane (50 ml) and 0.1M
HC1 (20 ml). The organic layer
was washed with saturated sodium
bicarbonate (20 ml) then brine
(20 ml). The combined organic
layers were dried over magnesium
sulfate before being concentrated
in vacua to afford the title
compound as a colourless oil (144
mg. 22%). LC MS (method B): RT =
3.39 min, MLR' = 411. 



[00413]Step 3:
2-Dimethylcarbamov1-3-(2-fiuoro-4
-trimethylsilanyl-phenylamin6)-
furof3.2-clpvridine-7-carboxylie
acid ethyl ester 1094141lo a
solution of
2-dimethylcarbamoy1-3-trilluorome
thanesulfonyloxy-furoP,2-
clpyridinc-7-carboxylic acid
ethyl ester (144 mg. 0.351 mmol)
and
2-fluoro-4-trimethylsilanylphenyl
amine (90 mg 0.492 mmol) in
toluene (3 ml) was added
potassium phosphate (149 mg, 0.70
mmol) before the mixture was
degassed. Pd2dba3 (16.1 mg,
0.0176 mmol) and Xantphos (20
rag, 0.035 minol) were added to
the reaction mixture and the
vessel was flushed with argon.
The reaction mixture was then
heated to reflux for 3 hours,
cooled and filtered through
Flyilo, washing with ethyl
acetate. The filtrate was washed
with saturated sodium bicarbonate
(30 ml), the organic layer dried
over magnesium sulfate and
concentrated Pi vacua.
Purification of the resultant
residue by flash chromatography
(Si-SPE, cyclohexane : t-butyl
methyl ether gradient 3:1 to 1:1)
afforded the title compound as a
pale yellow solid (84 mg, 54%).
LCMS (method B). RT = 4.58 min,
Mel V = 444.
[00415]7-Fluoro-3-(2-fluoro-4-iod
o-phenylamino)-fnro[3.2-c]pyridin
e-2-carhoxylic acid ethyl ester N
[00416]Step 1:
4-Chioro-5-fluoro-nicotinic acid
ethyl ester  CI 0  1004171A
suspension of
4-chloro-5-fluoro-nicotinic acid
(0.36 g, 106 mmol) in thionyl
chloride (3 ml) was heated at 80C
for 2 hours until most of the
solid had dissolved. The reaction
mixture was concentrated in vacua
and the residue azeotroped with
toluene (2 x 20 m1). The
resultant residue was dissolved
in ethanol (5 ml) and
diisopropylethylamine (1.76 ml,
10.31 mmol) and the reaction
mixture was stirred at room
temperature for 18 hours. The
reaction mixture was concentrated
in vacua, diluted with ethyl
acetate and washed with 0.1M 1-10
then saturated sodium bicarbonate
and brine. The organic layer was
dried over magnesium sulfate,
filtered and concentrated in
vacuo. Purification of the
resultant residue by flash
chromatography (Si-SPE,
dichloromethane : ethyl acetate
gradient 1:0 to 92:8) afforded
the title compound as a
colourless oil (415 mg. 99%).
'I-1 NMR (CDCI3, 400 MHz) 1.43
(311, t, 1=7.1 Hz), 4.46 (2H, q,
J= 7.1 Hz), 8.60 (1H, d, J = 0.8
Hz), 8.86 (111, s). [00418]Step
2:
7-Fluoro-3-hydroxy-furo[3,2-c]pyr
idinc-2-carboxylic acid ethyl
ester o 0OH [00419]To a solution
of 4-chloro-5-fluoro-nicotinic
acid ethyl ester (400 mg, 1.975
mmol) and ethyl glycolate (196
pi, 2.074 mmol) in DMF (10 ml) at
0C, was added sodium hydride (158
rag, 3.95 mmol, 60% dispersion in
mineral oil) and the mixture was
allowed to warm to room
temperature then stirred for 2
hours. The reaction was quenched
by the addition of acetic acid
(1.5 m1). The mixture was then
concentrated in vacuo and the
resulting residue was triturated
in water to afford the title
compound as a pale yellow solid
(460 mg, quantitative). [EMS
(method B): IZT r= 2.59 min M+W =
226. 1004201Step 3:
7-Fluoro-3-trifluoromethanesulfon
yloxy-furo[3,2-cliwridine-2-
carboxylic acid ethyl ester
[00421]To a solution of
7-fluoro-3-hydroxy,-furo[3,2-e]py
ridine-2-carboxylic acid ethyl
ester (460 mg, 1.97 mmol) and
pyridine (0.48 nil, 5.91 mtuol)
in dichloromethane (10 ml) at 0C
was added
trifluoromethanesulfonic
anhydride (612 mg, 2.17 mmol)
dropwise.  The reaction was
stirred at room temperature for
90 minutes then partitioned
between dichloromethane (50 m 0
and 0.1M 11CI (20 ml). The
organic layer was isolated and
washed with saturated sodium
bicarbonate (20 ml) then brine
(20 m1). The combined organic
layers were dried over magnesium
sulfate before being concentrated
in vacuo. Purification of the
resultant residue by flash
chromatography (Si-SPE,
dichlommethane) afforded the
title compound as a colourless
oil (470 mg, 67%). LCMS (method
B): R = 3.76 min 84+1-1- = 358.
[00422]Step 4:
7-Fluoro-3-(2-fluoro-4-trimethyls
ilanyl-phenylamino)-furo[3 2-
c]pvridine-2-carboxylic acid
ethyl ester 



[004231To a solution of
7-fluoro-3-trifluoromethanesulfon
yloxy-fitro[3,2-c]pyridine-
2-carboxyl ic acid ethyl ester
(470 mg. 1.32 tnrnol) and
2-fluoro-4-trimethylsilanylphenyl
amine (337 mg, 1 84 imnol) in
toluene (15 ml) was added
potassium phosphate (558 mg, 2.63
mmol) and the mixture was
degassed. Pdsdbas (60.5 mg, 0.066
mmol) and Xantphos (76.5 mg,
0.132 mmol) were added to the
reaction mixture and the vessel
was flushed with argon. The
reaction mixture was heated to
reflux for 4 hours, cooled and
filtered through Hyflo, washing
with ethyl acetate. The filtrate
was washed with saturated sodium
bicarbonate, the organic layer
dried over magnesium sulfate and
concentrated in vacuo.
Purification of the resultant
residue by flash chromatography
(Si-SPE. dichloromethane : ethyl
acetate gradient 1:0 to 9:1)
afforded the title compound as a
pale yellow solid (490 mg, 95%).
LCMS (method B): RT = 4.70 mm.
M+H+ = 391. [00424]Step 5:
7-Fluoro-3-(2-fluoro-4-iodo-pheny
lamino)-furo[3,2-e]pyridine-2-
carboxylic acid ethyl ester
[00425]To a solution of
7-fluoro-3-(2-fluoro-4-trimethyls
ilanyl-phenylamino)-
furo[3.2-c]pyridine-2-carboxylic
acid ethyl ester (490 mg, 1256
mmol) in dichloromethane (8 ml)
at -10C was added iodine
monochloride (2.51 ml, 2.51 mmol,
1M solution in dichlommethane)
and the solution was stirred
between -10C and 0C for 2 h. A
saturated solution of sodium
thiosulfate (5 ml) was added and
the mixture was poured into
saturated sodium thiosulfate (15
m1). The aqueous layer was
isolated then extracted with
dichloromethane (3 x 25 ml)
before the combined organic
layers were washed with brine,
dried over magnesium sulfate and
concentrated in vacuo.
Purification of the resultant
residue  by flash chromatography
(Si=SPE, cyclohexane : ethyl
acetate gradient 1:0 to 3:1 then
dichloromethane) gave crude
material. The crude material was
triturated in cyclohexane to
afford the title compound as a
yellow waxy solid (250 mg, 45%).
LCMS (method B): 121:= 4.13 min,
M+1111 = 445.
10042617-Fluom-3-(2-fluoro-4-iodo
-phenylamino)-furop,2-cjpyridine-
carboxylic acid ethyl ester
[00427]Step 1.
4-Chloro-5-fluoro-nvridine-3-earb
aldehyde oximc CI NOH 1004281To a
cooled (-78C) solution of
3-fluoro-4-chloro-pyridine (11.0
g, 84 mmol) in THF under nitrogen
was added lithium
diisopropylamidc (1.8 M solution,
47 niL, 84 mmol) dropwise and the
resultant solution stirred at -70
lo -80C for 18 hours. DNfF
(7.68g. 1.25 eq.) was added
dropwise and stirring continued
at -78C for 30 minutes before
adding the reaction mixture to
ice/2M HC1. The solution was
extracted with diethyl ether and
the organic layer back-extracted
with 2M I ICI, the two aqueous
solutions held separately. The
aqueous extracts were each
treated with hydroxylamine
hydrochloride (8.76 g, 126 mmol)
and adjusted to pH 5 with
potassium carbonate. After
stirring for 1 hour the mixtures
were extracted with ethyl acetate
(x 2), the combined organic
extracts dried (Na2SO4), filtered
and concentrated in vacua to
afford the title compound as a
tan solid (11.07 g, 76%). LCMS
(method B): RT = 2 49 min, Mel-F
175. [004291Step 2:
4-Chloro-5-fluoronicotinonitrile
N [00430]To a suspension of
4-chloro-5-fluoro-pyridinc-3-earb
aldehydc oxime (6.8 g, 39.0 mmol)
in dichloromethme (150 nil) was
added carbonyl diintidazole (9.5
g, 58.5 mmol). The mixture was
then heated at reflux for 30
minutes then cooled to room
temperature, before  being washed
with saturated aqueous sodium
bicarbonate followed by water.
The organic layer was dried over
sodium sulfate and concentrated
in vacun then the resultant
residue triturated in diethyl
ether / cyclohexane to afford the
title compound as a pale yellow
solid (4.05 g, 79%). 11-1 NMR
(CDC') 400 MHz) 8.71 (1H, d, .7=
0.4 Hz), 8 70 Oa s). 1004311Step
3:
3-Amino-7-fluoro-furop,2-clpyridi
ne-2-carhoxylic acid ethyl ester
[0043214-Chloro-5-fiuoronicotinon
itrile (4.0 g, 25.6 mmol) was
dissolved in DMF (50 ml) and
treated with potassium carbonate
(17.8 g, 128 nunol) followed by
ethyl glyeolate (3.64 ml, 38.4
mmol). The resultant reaction
mixture was heated at 80C for 50
minutes, then cooled to room
temperature and diluted with
ethyl acetate. The solution was
washed with water (x 2), dried
(Na2SO4), filtered and
concentrated in vacuo. The
resultant solid was triturated in
diethyl ether to give the title
compound as an off-white solid
(3.58 g, 63%). LCMS (method B):
RT = 2.65 min MLR- 225. 



1004331Step 4:
7-Fluoro-3-(2-fluoro-4-trimethvls
ilanyl-phenvlamino)- firoj3.2-
clPvridine-2-carboxvlic acid
ethyl ester   1 1004341A degassed
solution of
3-amino-7-fluom-fump,2-c]pyridine
-2-carboxylic acid ethyl ester
(2.5 g, 11.1 mmol),
trifluoro-rnethanesulfonie acid
2-fluoro-4-trimethylsilanvlphenyl
ester (4.2 g, 13.3 mmol), Pd2dba3
(508 mg, 0.56 maw!), Xantphos
(642 mg, 1.12 mmo I) and Cs2CO3
(7.2 g, 22.2 mmol) in toluene (25
ml) was heated at reflux for 1
hour. The reaction mixture was
cooled to ambient temperature
then filtered through a pad of
Celite (r) washing with ethyl
acetate. the filtrate was
concentrated in vacuo and the
resultant residue subjected to
flash chromatography (Si-SPE,
gradient 0-30% ethyl acetate in
cyclohexane) to provide a
red/orange residue. The residue
was triturated in methanol to
give  the title compound as a
yellow solid (2.5 g, 58%). LCMS
(method B): RT = 4 71 min 391.
[00435]Step 5:
7-Fluoro-3-(2-fiuoro-4
odo-phenylam nol-furo113
carboxylic acid ethyl ester
[00436]To a solution of
7-fluoro-342-11uoro-4-trimethylsi
lanyl-
phenylamino)furo[3,2e]-pyridine-e
arboxylic acid ethyl ester (23 g,
6.4 mmol) in dichloromethane (60
ml) at 0C was added iodine
monochloride (2.08 g. 12.8 mmol,
solution in dichloromethane) and
the solution was stirred and
allowed to warm for 45 minutes.
The precipitated solid was
filtered off, the residue
retained, and the filtrate washed
with saturated aqueous sodium
thiosulfatc, dried (Na2SO4),
filtered and concentrated in
vacuo to give a residue. The
residues from filtration and
concentration were combined and
triturated in diethyl ether to
give a pale tan solid (2.58 g,
91%). LCMS (method B); RT = 4.14
min MTH+ - 445.
[00437]4-Chloro-3-(2-fluoro-4-iod
o-phenylainino)-furo[3,2-4y6dine-
2-carboxylic acid ethyl ester
[00438]Sten
2.4-Dichloro-nicotinie acid ethyl
ester m o N, CI 1004391To a
solution of diisopropylamine (2.4
ml, 16.9 mmol) in TI IF (40 ml)
at -78C under inert atmosphere,
was added n-butytlithium (10.6
ml, 16.9 mmol, 1.6M in hexanes)
and the solution was stirred for
15 mm at -78C.
2,4-Dichloropyridine (1.8 ml" 16
9 mmol) was added dropwise and
the reaction mixture was stirred
at -78C for 2 hours before the
addition of ethyl cyanoformate
(4.0 ml, 40.4 mot). The reaction
was then stirred at -78C for 1
hour and then allowed to warm to
room temperature. The mixture was
then partitioned between water
and ethyl acetate and the layers
separated. The organic layer was
washed with a saturated solution
of sodium bicarbonate flowed by
brine, dried over magnesium
sulfate, then concentrated in
vacua. Purification of the
resultant residue by flash
chromatography (Si-SPE, pentane :
diethyl ether gradient 1:0 to
4:1) afforded the title compound
as colourless oil (1.6 g, 43%).
1H NMR (CDC13, 400 MHz) 8.34 (1H,
d, J- 5.4  Hz), 7.33 (111, d,
.1-= 5A Hz), 4.49 (2H, q, J= 7.1
Hz), 1 43 (3H, t, J= 7.1 Hz).
[00440]Step 2:
4-Chloro-3-hydroxy-furol32-clpyri
dine-2-carboxylic acid ethyl
ester OH CI 1004411To a solution
of 2,4-dichloro-nicotinic acid
ethyl ester (1.6 g, 7.3 mmol) and
ethyl glycolate (0.72 mL, 7.6
nunol) in UMF at 0C under an
inert atmosphere was added sodium
hydride (60% in mineral oil, 584
mg, 14.6 mmol) portionwise. The
reaction mixture was stirred at
0C for 3 hours, quenched by
careful addition of acetic acid
(ca. 5 ml Li diluted with water
and extracted into ethyl acetate.
The organic layer was separated,
washed with water, then brine,
dried over sodium sulphate and
concentrated to give the title
compound as a yellow solid
(1.75g, 100%). LCMS (method B):
R1 = 2.99 min, M+H+ = 242. 



[00442]Step 3:
4-Chloro-3-trifluoromethanesulfon
yloxy-furoi3.2-clpyridine-2-
carboxylic acid ethyl ester   Cr
r 0 F  [00443]A mixture of
4-chloro-3-hydroxy-furo[3,2-c]pyr
idine-2-carboxylic acid ethyl
ester (1.8 g, 7.5 auriol),
N-phenyl-trifluoromethanesulfonim
ide (5.0 g, 14.0 mmol) and
diisopropylethyl amine (5.5 mL,
32.3 mmol) in climethoxyethane
(30 mL) was stirred at 90C for 48
hours, cooled to room temperature
and concentrated under reduced
pressure. The resultant residue
was purified by flash
chromatography (Si-SPF,
cyclohexane : ethyl acetate,
gradient 1: 0 to 1:1) to afford
the title compound as a pale
yellow solid (1.06 g, 38%). LCMS
(method B): RT = 3.94 min, M+FII
= 374. [00444]Step 4:
4-Chloro-3-(2-fluoro-4-trimethvIs
ilanyl-phenylamino)-fum[3,2-
clpyridine-2-carboxylic acid
ethyl ester 100445]A dcgassed
solution of
4-chloro-3-trilluoromethanesulfon
yloxy-fliro[3,2-
c]pyridine-2-carboxylic acid
ethyl ester (810 mg, 2.17 mmol),
2-fluoro-4-trimethylsilanylphenyl
amine (306 mg, 1.67 mmol),
Pd2dba3 (31 mg, 0.03 mmol),
Xantphos (58 mg, 0.10  mmol) and
cesium carbonate (817 mg, 2.50
mmol) in toluene (17 ml) was
heated at reflux under an argon
atmosphere for 16 hours. The
reaction mixture was filtered
through Celite and concentrated
in vacuo. The resultant residue
Was purified by flash
chromatographY (SiSPE, pentane:
diethyl ether, gradient 1: 0 to
0:1) to afford the title compound
as a white solid (558 mg, 82%).
LCMS (method B): Pt = 4.64 min,
M+Hi= 407. 1004461Step 5:
4-Chloro-3-(2-fluoro-4-iodo-pheny
lami no)-furo[3.2-c] pyridine-2-
carboxyl. c acid ethyl ester
[004471To a solution of
4-chloro-3-(2-fluoro-4-trimethyls
ilanyl-phenylamino)-furo[3.2-
c]pyridine-2-carboxylic acid
ethyl ester (265 mg, 0.65 mmol)
in dichloromethane (6.5 ml) at 0C
was added iodine nowt:blonde (1.3
ml, 1.3 mmol, 1M solution in
dichloromethane) and the solution
was stirred at this temperature
for 1 hour. A saturated solution
of sodium thiosulfate (5 ml) was
added and the mixture was poured
into saturated sodium thiosulfatc
(25 m1). The aqueous layer was
extracted with dichloromethane (2
x 25 ml), the combined organic
layers were washed with brine,
dried over magnesium sulfate and
concentrated in vacuo to yield
the title compound as a yellow
solid (239 mg, 80%). LCMS (method
B): R1 = 4.22 min, M+Ht = 461.
[0044813-(2-Fluoro-4
odo-phenylammo)-4-methyl-furo[3,2
-e]pyridine-2-carboxylic acid
ethyl ester  [00449]Step I:
3-(2-Fluoro-4-trimethylsilanyl-nh
enylarnino)-4-methyl-
furor3.21pyridinc-2-carboxylic
acid ethyl ester o 1004501To a
solution of
4-chloro-3-(2-fluoro-4-trimethyls
ilanyl-phenyltunino)-furo[3,2- 



cfpyridine-2-carboxylic acid
ethyl ester (406 mg, 1.0 mmol) in
dinxane (5 mL) were added
trimethylboroxine (0.14 mL, 1.0
mmol),
tetrakis(triph.enylphosphine)pall
adium (115 mg, 0.1 mop and
potassium carbonate (207 mg, 1.5
tnmol) before the mixture was
degassed and heated at reflux for
6 hours. The reaction mixture was
cooled to room temperature and
filtered through a pad of Celite
(r) which was washed with ethyl
acetate. The  filtrates were
combined and concentrated in
vacuo to give a residue which was
purified by flash chromatography
(Si-SPE, pentane : diethyl ether
1:0 to 0:1). The title compound
was obtained as a pale yellow oil
(221 mg, 57%). LCMS (method B):
RT = 3.53 min, M+H = 387.
[00451]Step 2:
3-(2-EluoroA-iodo-phenvlamino)-4-
mennil-furof3.2-chwridine-2-
carboxylic acid ethyl ester
[00452]To a solution of
3-(2-11uoro-4-trimethylsilanyl-ph
enylamino)-4-methyl-
furo[3,21pyridine-2-carboxylic
acid ethyl ester (215 mg, 0.56
mmol) in dichloromethane (5 ml)
at 0C was added iodine
monochloride (1.1 ml, 1.1 mmol,
1M solution in dichloromethane)
and the solution was stirred at
this temperature for 1 hour. A
saturated solution of sodium
thiosulfate (5 ml) was added and
the mixture was poured into
saturated sodium thiosulfate (25
m1). The aqueous layer was
extracted with dichloromethane (2
x 25 ml), the combined organic
layers were washed with brine,
dried over magnesium sulfate and
concentrated in vacuo.
Purification of the resultant
residue by flash chromatography
(Si-SPE, cyclohexane :
dichloromethane gradient 1:0 to
0:1) afforded the title compound
as a yellow solid (241 mg, 98%).
LCMS (method B): kr = 2.99 min
hill 1 = 441.
[00453]3-(2-Fluoro-4-methylsulfan
yl-pherwlamino)-furo13.2-clnwidin
e-2-carboxvlic acid ethyl ester
[00454]3-Trifluoromethanesulfonyl
oxy-furo[3,2-c]pyridine-2-carboxy
lic acid ethyl ester (1.26 g,
3.71 mmol) and
2-fluoro-4-methylsulfanyl-phenyla
mine (816 mg, 5.20 mrnol) were
dissolved in toluene (25 ml) and
Pd2(dba)3 (170 mg, 0.19 mmol) was
added, followed by Xantphos (214
mg, 0.37 mmol) and potassium
phosphate tribasic (1.57 g, 7.42
mmol). The mixture was thoroughly
degassed and purged with argon,
then stirred under argon at 120C
for 16 hours. After cooling, the
mixture was filtered through
Celite LC then concentrated.
Purification of the resultant
residue by flash chromatography
(Si-SPE. ether:pentane gradient
1:4 to 1:0) gave the title
compound as a tan solid (770 mg,
60%). LCMS (method B): RT 3.29,
M+H+ 347.
[00455]7-Fluoro-3(2-fluoro-4-meth
ylsulfarwl-phenxIanuno)-lbrof3,2-
chwridine- 2-carboxylic acid
ethyl ester   [00456]A degassed
solution of
3-amino-7-fluoro-furoP,2-clpyridi
ne-2-carboxylic acid ethyl ester
(0.2 g, 0.89 mmol),
1-bromo-2-fluoro-4-methylsulfanyl
-bewite (0.34 g, 1.5 mmol),
Pd2dba3 (0.041 g, 0.045 mmol),
Xantphos (0.052 g, 0.089 trump
and K3PO4 (0.38 g, 1.8 rnmol) in
toluene (5 ml) was heated at
reflux for 18 hours. The reaction
mixture was cooled to ambient
temperature then filtered through
a pad of Hyflo washing with ethyl
acetate. The filtrate was
concentrated in vacuu and the
resultant residue subjected to
flash chromatography (Si-SPE,
gradient 0-10% ethyl acetate in
dichloromethane) to provide the
title compound as a yellow solid
(0.18 g, 55%). LCMS (method B):
RT = 3.95 nun, MTH365.
10045717-Chloro-3-(2-fluoro-4-met
hylsulfanyl-phenvlamino)-furo113,
2-61pyridine-2-  carboxylic acid
ethyl ester    [00458]A degassed
solution of
3-amino-7-chloro-furo[3,2-c]pyrid
ine-2-carboxylic acid ethyl ester
(0.1 g, 0.42 mmol),
1-bromo-2-fluoro-4-methylsulfanyl
-benzene (0.16 g, 0.71 nunol),
Pd2dba3 (0.019 g, 0.021 mmol),
Xantphos (0.024 g, 0.042 mmol)
and K31304 (0.18g. 0.83 mmol) in
toluene (2.5 ml) was heated at
reflux for 18 hours. The reaction
mixture was cooled to ambient
temperature then filtered through
a pad of Hyflo washing with ethyl
acetate. The filtrate was
concentrated in vacuo and the
resultant residue subjected to
flash chromatography (Si-SPE,
gradient 0-10% ethyl acetate in
dichloromethane) to provide the
title compound as a pale yellow
solid (0.087 g, 54%). LCMS
(method B): RT = 4.14 min, M+H+
379. [00459]SYNTHESIS OF
REPRESENTATIVE AMINES AND
HYDROXYLAMINES 



[00460]Cyclopropvhnethylhvdrox'la
mine hydrochloride
1004611Prepared according to
Marquez et al (2005) Synth. Comm.
35(17):2265-2269
[00462]O-BR)-2.2-dimethyli[1,3]di
oxolan-4-ylmethvhhydroxylamine  N
N2 0 1004631Prepared according to
Bailey et at (1991) J. Med. Chem.
34(1):57-65
10046410-(2-Vinvloxy-ethyl)-hydro
xy1amine  [00465]Prepared
according to WO 0206213
[00466]N-Medril-0-(2-vinvloxv-eth
v1)-hydroxylamine  ,o
1004671Formaldehyde (37% w/w in
water, 80 pi., 1.0 nunol) was
added to a cooled (0C) solution
of
0-(2-vinyloxy-ethyl)-hydroxylamin
e (105 mg, 1.0 mrnoh in ethanol
(1 mL). The mixture was stirred
for 30 minutes before addition of
pyridiniumpara-toluene sulfonate
(250 mg, 1.0 mmol) and sodium
eyanoborohydride (70 mg, 1.1
nunol). The resultant suspension
was allowed to warm to ambient
temperature and stirred for 20
hours. The solvent was evaporated
and the residue diluted with
ethyl acetate (25 ml,) and washed
with brine (20 mL), dried
(MgSO4), filtered, then
evaporated to provide the desired
product as an oil (84 mg, 71%).
11-I NM R (CDCI3, 400M1-Iz)
6.44-6.55 (in, 1H), 4.98 (s, 1H),
4.16-4.24 fin, 11-1), 3.98-4.06
(m, 11-D, 3.82-3.96 (in, 4H),
2.59 (s, 3H).
10046814-(tert-Butyl-dimethyl-sil
anyloxv)-isoxazolidine  /
ar30-.9_Si
[00469]tert-Butyl-dimethyl-chloro
silane (0.5 g, 3.21 nlol) was
added to a stirred solution of
isoxazolidin-4-ol hydrochloride
(0.40 g, 3 18 nunol) in DMF (3
mL) and the mixture left to stir
at ambient temperature for 2.5
hours. The solvent was evaporated
and the residue partitioned
between ethyl acetate (50 mL) and
water (20 mL). The organic phase
was separated, washed with water
(3 x 20 mL) then brine (20 mL),
dried (MgSO4), filtered and lin
evaporated to provide the desired
product as a colourless oil (0.62
g, 96%). III NMR (CDCI3, .400MHz)
5.52 (s, 110, 4.60-4.65 (m, 1H),
3.45-3.62 (m, 1H), 3.80-4.05 (m,
1H), 2.80-3.05 (m, 211), 0.80 (s,
91E, 0.08 (s, 6H).
1004701(S)-3-Aminooxv-pyrroliclin
e-I-carboxylic acid
tert-buwlester )voiN3 H2N.
1004711Step (S)-3-(1
3-Dioxo-1.3-dilw:dro-isoindo1-2-v
loxy)-pyrrolidine-1-  carboxylic
acid tert-butyl ester 



1004721(R)-341ydroxy-pyrrolidine-
1-carboxylic acid tert-butyl
ester (1.37 g, 7.31 mmol) was
dissolved in THF (20 mL),
2-hydroxy-isoindole-1,3-dione
(1.19 g, 7.31 mmol) and triphenyl
phosphine (1.92g. 7.31 mmol) were
added followed by dropwise
addition of diisopropyl
azodicarboxylate (1.33 mL, 8.04
nunol) over 10 minutes. The
reaction mixture was allowed to
stir at ambient temperature for
18 hours then the solvent was
evaporated. The residue was
purified by flash column
chromatography (Si-SPE, DCM:
Et0Ac, gradient 100:0 to 80:20)
to provide the title compound as
a colourless oil (1.43 g, 59%).
1H NMR (CDCI3, 400MHz) 7.86 (in,
2H), 7.77 (in, 2H), 4.94-5.02 (m,
1H), 3.66-3.84 (m, 2H), 3.50-3.65
(m, 21-1), 2.24-2.32 (m, 111),
1.93-2.05 (in, 114), 1.49 (s,
911). [004731Step 2:
(S)-3-Aminooxy-pyrrolidinc-l-carb
oxylic acid tert-butylester
100474]Methyl hydrazine (0.23 mL,
4.40 mmol) was added dropwise
over 5 minutes to a solution of
(S)-3-(1,3-dioxo-1,3-dihydro-isoi
ndo1-2-yloxy)-pyrrolidine-1-carbo
xylic acid tert-butyl ester (1.43
g, 4.3 mmol) in DCM (12 raL). The
mixture was stirred at ambient
temperature for 1 hour then
evaporated. The residue was
suspended in diethyl ether (10
mL) and the solid was filtered.
The filtrate was concentrated to
provide the title compound as a
colourless oil (0.86 g,
99%).1HNMR (CDCI3, 400MHz)
4.24-4.26 (m, 110,3.60-3.66 (m,
1H), 3.44-3.54 (m, IH), 3.30-3.42
(m, 2H), 2.03-2.12 (in, 1H),
1.84-1.96 (m, 110, 1.46 (s, 914).
[00475]2-Aminooxy-2-methyl-propan
-l-ol hydrochloride   Ha0,H  H 0
[00476]Step 1:
24N-Boc-aminooxv)isobutvric acid
ethyl ester o 1004771To a
solution of N-Boc-hydroxylamine
(5.2 g, 39.05 mmol) in ethanol
(100 inL) was added potassium
hydroxide (2.6294 g, 46.86 mmol)
and stirred at room temperature
till the potassium hydroxide
dissolved into solution. To this
was added 2-Bromoisobutyric acid
ethyl ester (6.87 mL, 46.86 mmol)
and refluxed overnight. A white
precipitate was observed after 1
hour. Reaction cooled to room
temperature and then filtered.
The white solid was discarded and
the filterate was
concentrated.lhe oily residue was
partitioned between water (75 mL)
and ether (3 X 100 nil:). The
combined ether layer was dried
with sodium sulfate, filtered and
the liberate was concentrated to
give the title compound as a
clear oil (9.543g. 99%). 1,CMS
(method C): RT = 2.55 min, M-11(
= 247.9. 111 NMR (CDC's, 400MHz)
4.20 (q, 2H), 1.50 (s, 61-1),
1.498 (s, 9H), 1.30 (t, 3H).
[00478]St 2: 2- -Boc-aric:
-2-meth -1 m-1 man1  1004791To a
solution of
2-(N-Boc-aminooxyfisobuty, tie
acid ethyl ester (2.35 g, 9.5
mmol) in anhydrous ethyl ether
(100 ml") at 0C under nitrogen
was added 1.0 M
Lithituntetrahydroaluminate in
tetrahydrofuran (17.106 mL, 17
mmol) and stirred at 0C under
nitrogen for 5 hours. To this was
added a couple of CO2pellets (dry
ice), followed by water (25 roL)
at 0C. 1 his was then stirred
overnight and let warm to room
temperature in the process. The
ether layer was decanted off and
kept aside. The white solid was
triturated with ether and the
ether was combined with the ether
layer obtained before. The white
solid was then discarded. The
combined ether layers was dried
with sodium sulfate, filtered and
concentrated to give the tide
compound as a white solid ( 1.94
g, 99.5%). 1H NMR (CDCb, 400M112)
3.40 (s, 211), 1.50 (s 911), 1.20
(s, 6H). [00480]Step 3:
2-Aminooxv-2-methyl-propan-1-ol
hydrochloride [00481]To a
solution of
2-(N-Boc-aminooxy)-2-methylpropan
-l-ol (1.94g. 9.45 mmol) in
anhydrous dichloromethane (10 mL)
was added 4 M IICI in dioxane
(47.26 ml , 200 nunol) at room
temperature and stirred for 1
hour. The reaction was
concentrated under reduced
pressure and the residue
triturated with ether (3 X 30 mL)
to five the title compound  as an
oil/white solid (11C1 salt). The
oil/white solid was dried under
vacuum and used as is for the
coupling step. (1.10 g, 82.2 %).
1H NMR (DMSO-d6, 400MHz) 3.58 (s,
211), 3.48 (s, 211), 1.34 (s ,
6H).
[00482]1-Aminooxv--2-methylpropan
-2-ol  0 H [00483]Step 1:
2-(2-Hydroxy-2-methyl-propoxy)
soindole-1 3-dione   



[00484]To a solution of
N-Hydroxyphthalimide (18.3 g, 112
mmol) and l,2-Epoxy-3- methyl
propane (9.50 mT, 107 rnmol) in
anhydrous 1)M II under nitrogen
at room temperature was added
triethylamine (16 1 mL, 115
mmol). The reaction tumed from
yellow to dark red. The reaction
was then heated to 85C oyemighL
The reaction was cooled to mom
temperature and concentrated
under reduced pressure. The
residue obtained was partitioned
between water (100 mL) and ether
(3 X 75 mL). The combined ether
layers were washed with water (2
X 50 ml .), dried with anhydrous
magnesium sulfate, filtered and
concentrated to give a yellow oil
(26.8 g). This was then treated
with dichloromethane (35 nil.),
which resulted in unreacted
N-Hydroxyphthalimide crashing out
as a white precipitate. This was
filtered off and discarded. The
filterate was purified by flash
column chromatography (120 g,
silica, ISCO, 45 mL/min, 0-10%
methanol in dichloromethane in 50
minutes) to give the title
compound as a white solid (13.4
g, 53.3 %). LCMS (method C): R1 =
1.70 min, A4+11+ = 236.1 1H NMR
(CDC13, 400MHz) 7.84 (m, 2H),
7.78 (m, 211), 4.15 (s, 211),
1.39 (s, 6H). 1004851Step 2: 1
-Aminooxy-2-methylpropan-2-ol
1004861To a solution of
2(2-Hydroxy-2-methyl-propoxy)-iso
indole-1,3-dione (3,70 g, 15.7
mmol) in anhydrous
dichloromethane (25 mL) under
nitrogen at 0C was added methyl
hydrazine (0.879 m I " 16.50
mmol) and stirred for 2 hours at
0C. The addition of methyl
hydrazine resulted in a pale
yellow color followed by a white
precipitate. The reaction was
filtered after 2 hams at 0C and
the solid was discarded. The
filtrate was concentrated under
reduced pressure to give the
title compound as a pale yellow
oil (1.65 g, 100%). I.CMS (method
C): RT = 0.34 min, M+Fr =
106.1.1H NMR (DMSO-d6, 400MHz)
3.60 (s, 2H), 1.22 (s , 614).
[00487]3-aminooxy-3-methylbutan-l
-ol   H,,N, 00 H 1004881Step.'
243-Hydro
-3-methyl-butoxy)-isoindole-13-di
one o1 o To a solution of
N-Hydroxyphthalimide (3.13 g.
19.2 mmol) and 3-Hydroxy-3-methyl
butane (2.00 g, 19.2 mmol) in
anhydrous dichloromethane under
nitrogen at room temperature was
added Boron trifluoride etherate
(2.43 mL, 19.2 nimol) and stirred
overnight. The reaction turned
black after 18h with a white
precipitate
(N-Hydroxyphthalimide). To the
reaction was added saturated
sodium bicarbonate solution (3
mL) and stirred for 5 minutes at
room temperature. The reaction
was then filtered and the white
solid was discarded. The filtrate
was concentrated and the black
residue obtained was re-dissolved
in 25 mL dichlormethane and
filtered. The white solid was
discarded and the filtrate was
concentrated to give a black
residue. This was dissolved in
dichloromethane (5 mL) and
purified by flash column
chromatography ( silica, 80g.
ISCO, 30 mlimin, 0-100% ethyl
acetate in hexane in 45 minutes)
to give the title compound as a
yellow oil (228 mg, 4.75%). LCMS
(method C): RT = 1.77 min, M+I =
250.2. HI NAIR (CDCI3, 400MHz)
7.83 (in, 211), 7.78 (m, 211),
3.95 (t, HD, 2.00 (t, 211), 1.45
(s, 611). [00489]Step 2: 3-am
inooxy-3-methylbutan-l-o
[00490]To a solution of
2(3-Hydroxy-3-methyl-butoxy)-isoi
ndole-1,3-dione (228 mg, 0.91
mmol) in anhydrous
dichloromethane (2 mt.) under
nitrogen at 0C was added methyl
hydrazine (0.05 mL, 0.96 mmol)
and stirred for 1 hour and let
warm to room temperature in the
process. The addition of methyl
hydrazine resulted in a pale
yellow color followed by a white
precipitate. The reaction was
filtered after 2 hours at 0C and
the solid was discarded. The
filtrate was concentrated under
reduced pressure to give the
title compound as a pale yellow
solid (95 mg, 87%). LCMS (method
C): RT = 0.34 min, M+HII 120.111
NMR (DMSO-d6, 400MHz) 3.75 (t,
2H), 1.83 (t, 211), 1.24 (s ,
6H).
[0049110-Pyridin-2-vlmethyl-hydro
xYlamine hydrochloride  HO H. 0
11..<52  [00492]Step 1:
N-Boc-aminooxymethyl(wridine-2-v1
) 0 A 0 41,1". 1004931To a
solution of N-Boc-hydroxylarnine
(5.0 g. 37.6 rinnol) in ethanol
(100 



inL) was added potassium
hydroxide (4.63 g, 82.61 mmol)
and stirred at room temperature
till the potassium hydroxide
dissolved into solution. To this
was added 2- Bromomethylpyridine
hydrobromide (11.398 g, 45.06
mmol) and refluxed overnight. A
white precipitate was observed
after 1 hour. Reaction cooled to
room temperature and then
filtered. The white solid was
discarded and the filterate was
concentrated. The oily residue
was partitioned between water (75
mL) and ether (3 X 100 ml.). The
combined ether layer was dried
with sodium sulfate, filtered and
the filterate was concentrated to
give the product as a yellow oil
(6.0 g). The oil was dissolved in
dichloromethane (10 mL) and
purified by flash column
chromatography (silica, 120 g,
ISCO, 45 mL/min, 0-100% ethyl
acetate in hexane in 40 minutes)
to give the title compound as a
white solid (1.78g, 21.2%). LCMS
(method C): RT = 1.13 min, Ivl=
225.2. 111 NMR (CDC13, 400MHz)
8.61 (dim. 111), 7.73 (t,d, 1 H),
7,52 (s, 1H), 7.46 (d,t, 1H),
5.01 (s, 2H), 1.50 (s, 911).
1004941Step 2:
0-Pvridin-2-ylmethyl-hydroxylamin
e hydrochloride 1004951To a
solution of
N-Boc-aminooxyrnethyl(pyridine-2-
y1) (860 mg. 3.8 mmol) in
anhydrous dichloromethane (2 naL)
was added 4 M HCl in dioxanc
(5.06 mt.. 20 nunol) at room
temperature and stirred for 2
hours. To the reaction was added
ether (25 mL) and stirred for 5
minutes. The solvents were
decanted off and the residue was
treated with ether (25 mL),
followed by stirring and then
decanting again. This was
repeated one more time and the
residue (white solid) was dried
under vacuum to give the title
compound as a white solid ( 688
mg, 91%). LCMS (method C): RT =
0.36 min. M+1-1 = 125.0. 1H NMR
(DMSO-d6, 400MHz) 8.70 (m, 111),
8.05 (m, 111), 7.60 (m, 211),
5.20 (s, 211).
[00496]0-(1-Phenvl-ethyl)-hydronl
amine hydrochloride
1004971Synthesized from
1-(bromoethyObenzene following
procedures analogous to those
used to synthesize
0-Pyriclin-2-ylmethyl-hydroxylami
ne hydrochloride. [00498]1,CMS
(method C): RT = 0.92 min, M+11+
- 138.2. 1H NMI?, (DMSO-d6
400MHz) 10.90 (s, 2H), 745 (m,
5H), 5.25 (q, 1H), 1.50 (d, 3H).
[00499]0[2-(tert-Butyl-dimethyl-s
ilanyloxv)-0r0PY11-livdroxylaminc
>1, I 100500]Step 1:
(2-Benzyloxv-1-methv1-ethoxv1-ter
t-buty1-dimethy1- lane >1.,1
Ato...Co
[00501]Tert-butyldimethylsilyl
chloride (517 mg, 3.43 mmol) was
added to a solution of
1-benzyloxy-propan-2-ol (518 mg,
3.12 mmol), imidazole (318111g.
4.66 mmol), and 4- DMAP (95 mg,
0.78 mmol) in CH2C12 (3 InL). The
reaction mixture was stirred at
mom temperature for 16 h, then 2g
of silica gel was added and the
volatiles were removed in vacua.
The residue was purified by
silica chromatography (0 - 5%
Et0Ac:Hex) to afford the title
compound (713 mg. 82% yield) as a
clear oil. [00502]Step 2:
2-(tert-Buty1-dimethy1-si1anyloxv
)-propan-1-01  [00503]To a
solution of
(2-Benzyloxy-1-methyl-ethoxy)-ter
t-butyl-dimethyl-silane (640 mg,
2.3 mmol) in ethyl acetate (10
mL) was added 20% Pd on carbon
(64 mg). The reaction mixture was
evacuated and flushed with f12,
then stirred under an atmosphere
of 1I2 for 3h. The reaction
mixture was then filtered through
celhe and concentrated to afford
the title compound (430 mg, 99%
yield) as a clear oil, which was
used without further purification
in the next step. 1005041Step 3:
2-12-(1ert-Buty1-dimethvl-si1anyl
oxy)-propoxyl soindo -1 3-dione
[00505]DEAD (0.46 mL, 2.94 mmol)
was added dropwise to a solution
of 2-(tert-
Butyl-dirnethyl-silanyloxy)-propa
n- 1-01 (430 mg, 2.26 mmol),
triphenylphosphine (593 mg, 2.26
mmol), and N-hydroxyphthalimide
(369 mg, 2.26 mmol) in THE (10
mL) at 0 C. After stirring for 10
minutes at 0 C, the reaction
mixture was brought to room
temperature and stirring was
continued for a further 48 h. The
reaCtion mixture was filtered
through a coarse glass funnel and
concentrated in vacuo. The
residue was purified by silica
chromatography (0- 40% Et0Ac:Hex)
to afford the title compound (139
mg, 18% yield) as a white solid. 



100506]Step 4:
0-12-(tert-Butyl-dimethyl-silancl
oxv)-umMill-hydroxylamine
[00507]N-methylhydrazine (23 ttL,
0.43 mmol) was added to a
solution of 2-[2-(tert-
Butyl-dimethyl-silanyloxy)-propox
yl-isoindole-1,3-dione (135 mg,
0.40 mmol) in CH2C12 (3 mL).
After stirring for I h at room
temperature, the white
precipitate was filtered off and
the reaction mixture was
concentrated in vacuo to afford
the title compound (76 mg, 92%
yield) as a yellow oil. 1H NN1R
(CDCT, 400MIL) 5.48 (br, 2H),
4.04 (m, HI), 3.58 (dd, 1H), 3.52
(dcL 1H), 1.13 (d, 311). 0.89 (s,
911), 0.09 (s, 611).
[00508]042-(tert-Butvl-dimethyl-s
ilanyloxy)-1 -methyl-
ethyll-hydroxylainine
[00509]Step 1:
1-(Lert-Butyl-dimethyl-silanyloxy
)-propan-2-ol
1005101Tert-butyldimethylsilyl
chloride (4.1 g, 27 mmol) was
added to a solution of
propanc-1,2-diol (2.0 mL, 27
mmol) and triethylamine (4.93 mL,
35.4 mmol) in CH2C12. After
stirring overnight at room
temperature, the reaction mixture
was washed one time eachwith IN
aqueous FICI solution, water, and
a 1:1 saturated solution of Nall
CO3 and brine. The ()manic layer
was dried over Na2SO4, then
filtered and concentrated. The
crude title compound was used
without further purification in
the next step. [00511]Step 2:
242-(tert-Buttd-dimethyl-silanylo
xy)-1-methyl-ethoxyl-isoindole-1,
3- dione  [00512]DEAD (1.86 mL,
11.8 mmol) was added dropwise to
a solution of 1 -(tert-
Butyl-dimethyl-silanyloxy)-propan
-2-ol (1.73 g, 9.09 nunol),
triphenylphosphine (2.38 g, 9.09
mmol), and N-hydroxyphthalimide
(1.48 g, 9.09 mmol) in TURF (45
inL) at 0 "C. After stirring for
10 minutes at 0 "C, the reaction
mixture was brought to room
temperature and stirring was
continued for a further 48 h. The
reaction mixture was filtered
through a coarse glass funnel and
concentrated in vacuo. The
residue was purified by silica
chromatography (0 - 40%
Et0Ac:Hex) to afford the title
compound (1.80 g, 59% yield) as a
clear oil. [00513]Step 3:
042-(tert- Butyl-di methyl -si I
anvl oxv)-1-methyl-ethyl
l-hydroxylamine
[00514]N-methylhydrazine (310
fiL, 5.74 not) was added to a
solution of 2-[24tert-
Butyl-dimethyl-silanyloxy)-1-meth
yl-ethoxy]-isoindole-1,3-dione
(1.80g, 5.36 mmol) in CH2C12 (20
mL). After stirring for 112 at
room temperature, the white
precipitate was filtered off and
the reaction mixture was
concentrated in vacuo to afford
the title compound (682 mg,  62%
yield) as a yellow oil. 111 N MR
(CDCI3, 400M11z) 5.39 (br, 2E1),
3.77 - 3.68 (in, 1H), 3.67 (dd,
IH), 3.61 (dd. 111), 1.13 (d,
311), 0.90 (s, 911), 0.08 (s,
611).
10051:90-(2-Phenyl-1.3-diorsinan-
5-y1)-hydroxvlaminc  /04D-o,NH, -
o [00516]Step 1:
2(2-Phenv1-1.3-dioxinan-5-yloxv)-
isoindole-1,3-dione  oTh_ 0_7 cz
[00517]Diethyl Azoclicarboxylate
(0.85 mL, 5,41 mmol) added
dropwise to a solution of
2-Pheny1-1,3-dioxinan-5-ol (750
mg, 4.16 mmol),
Triphenylphosphine (1.09g. 4.16
mmol; ), and N-Hydroxyphthalimide
(0.679g. 4.16 mmol, ) in TI-if
(20 nil.) at 0 "C. Stirred
overnight at 0 C - room
temperature, then concentrated in
vacua Diluted with CH2C12, then
filtered through a Whatman
syringe filter. 4 g silica gel
added and concentrated in vacuo.
The residue was purified by
silica chromatography (30- 70%
Et0Ac : Hex, flush with 100%
Et0Ac) to afford the title
compound (495 mg, 37% yield) as a
white solid. [00518]Step 2:
0-(2-Phenv1-1.3-dioxinan-5-v1)-hy
droxylamine  



[00519]N-methylhydrazine (87 pL,
5.74 mmol) was added to a
solution of 2-(2-
ftheny1-1,3-dioxinan-5-yloxy)-iso
indole-1,3-dione (495 mg, 1.52
mmol) in CH2C12 (10 mL). After
stirring for 3h at room
temperature, the white
precipitate was filtered off and
the reaction mixture was
concentrated in vacuo to afford
the title compound (272 mg, 92%
yield) as a yellow oil. IHNMR
(CDCI3, 400MHz) 7.50 - 7.46 (m,
211). 7.40 - 7.35 (m, 311), 5.44
(br, 211), 5.41 (s, 1H) 4.48 -
4.42 (m, HD, 4.01 -3.93 (in,
111). 3.66 - 3.60 (m, 21-1).
[00520]N-(2-Aminooxy-ethyl)-metha
nesulfonamide H2N -0 0
[00521]Step 1:
12-(1,3-Dioxo-1.3-dihvdro-isoindo
l-2-yloxv)-ethvll-carbamic acid
tert- butyl ester  0 [00522]To a
suspension of
N-Etert-butoxycarbonyftethanolami
ne (5.0 g, 31.0 mmol),
N-hydroxyphrhalimide (5.1g, 31.0
nunol) and triphenylphosphine
(8.5 g, 32.6 mmol) in
tetrahydrofuran (30 ml) at 0 C
was added dropwise diisopropyl
azodicarboxylate (6.3 ml,  32.6
mmol). The reaction was stirred
and allowed to warm to room
temperature over 16 hours. The
reaction was concentrated in
vacuo and the product purified by
flash chromatography (Si02,
gradient ethyl
acetatexyclohexane. 20:80 to
30:70) to yield the title
compound as an oil (14.2 g).
ITINMR (CDC13, 400 MI lz)
7.87-7.85 (2H, m), 7.79-7.77 (2H,
m), 4.26 (2H, 1, .1- 5.5 Hz),
3.47-3.43 (214, m), 1.47 (9H, s).
[00523]Step 2:
2-(2-Amino-ethoxv)-isoindole-1,3-
dione  N-0
[00524]2-(l.3-Dioxo-1,3.dihydro-i
soindol-2-yloxy)-ethyll-carbamic
acid terl-butyl ester (4.4 g,
-8.6 mmol) was dissolved in
hydrochloric acid in dioxane (4N,
20 ml) and stirred at room
temperature for 3 hours. Hie
reaction was concentrated in
vacua. The resultant residue was
dissolved in ethyl acetate (20
ml) and the solution washed with
sodium hydroxide solution (20 ml,
IN). The aqueous layer was
isolated then extracted with
ethyl acetate (2 x 10 m1). The
combined organic layers were
washed with brine and then dried
over magnesium sulfate and
concentrated in vacuo to yield
the title compound as a
colourless oil (1.96 g).(CDC13,
400 MHz) 7.85 (21-1, dd, Jr- 5.4,
2.9 1-1z), 7.72 (211, dd, .1= 14,
3.0 Hz), 3.99-3.97(211. m),
3.86-3.83 (211, m). [00525]Step
3:
N-1241.3-Dioxo-1,3-dilwdro-isoind
ol-2-yloxy)-ethyll-
methanesulfon.amide   [00526]To a
solution of
2-(2-amino-ethoxy)-isoindole-1,3-
dione (1.96g. 8.1 mmol) in
acetonitrile (20 ml) at 0 C was
added simultaneously methane
sulfonylehloride (0.63 ml. 8.1
mmol) and triethylamine (2.3 ml,
16.2 mmol). The reaction was
stirred at 0 C for I hour then at
room temperature for 1 hour. The
reaction was filtered and the
filtrate concentrated in vacua.
The resultant residue was
dissolved in ethyl acetate (20
ml) and washed with water (20
m1). The aqueous layer was
isolated then extracted with
ethyl acetate (2 x 10 ml). The
combined organic layers were
washed with brine, dried over
magnesium sulfate and
concentrated in vacua to yield
the title compound as a white
solid (1.2 g, 44%). IFI NN.
(CDC13, 400 MHz) 7.87 (211, dd,
J= 5.5, 3.1 Hz), 7.79 (21-1, dd,
J= 5.5, 3.2 Hz), 4.36 (21i, dd.
J= 4.82, 4.62 Hz), 3.43-3.47 (2H,
m), 3.05 (311, s). [00527]Step 4:
N-(2-Aminooxv-ethyl)-methanesulfo
namide   



[00528]To a suspension of
N-[2-(1,3-dioxo-1,3-dihydro-isoin
dol-2-yloxy)-ethyll-
ethartesulfonamide (0,55 g, 1.92
minol) in dichlorornethane (15
ml) was added methylhydrazine
(0.1 ml, 1.92 mmo I). The
reaction was stirred at room
temperature for 30 minutes, over
which time a white precipitate
formed. The reaction was filtered
and the filtrate concentrated in
vacua to give a residue. The
residue was purified by flash
chromatography (5102, gradient
1-5% methanol in dichloromethane)
to yield the title compound as a
white solid (204 mg, 68%). 1H NMR
(CDC13, 400 MHz) 3.80 (2H, t, J =
4.9 Hz), 3.39 (2H, t, J= 4.8 Hz),
3.00 (3H, s).
[00529]N-Cyclopropylmeth14-0-(2-v
invloxy-cthyl)-hydroxylamine
100530]A solution of
0-(2-vinyloxy-ethyl)-hydmxylamine
(210 mg, 2.0 mmol) and
cyclopropane carboxddehyde (140
mg, 2.0 mmol) in ethanol (2.0 ml)
was cooled to 0C under a nitrogen
atmosphere then pyridiniurn
p-toluencsulfonic acid (0.5 g,
2.0 mmol) and sodium
cyanoborohydride (0.15 g, 2.2
mmol). The resultant mixture was
stirred at ambient temperature
for 24 hours. The reaction
mixture was diluted with ethyl
acetate, washed with water then
brine, dried (Na2SO4), filtered
and concentrated in vacua to give
the a colourless oil which was
used crude in the subsequent
step. [00531]0-11 -(Toluene-4
-sulfonv1)-1H-imidazol-2
-ylmethyll -hydroxylamine N, tir
-0 -1,1H2 [00532]Step
2414Toluene-4-sulfonv11-1H-imidaz
ol-2-vImethoxv1-isoindole- 3
dione  [00533]Diisopropyl
azodicarboxylate was added
dropwise to a cooled (0C)
solution of
2-(1iydroxymethyl)-1-(p-tolylsulf
onyl)imidazole (0.60g. 2.4 mmol),
triphenylphosphine (0.65 g, 2.5
mmol) and N-hydroxyphthalimide
(0.39 g, 2.4 mmol) in THE (20
m1). The reaction was stirred and
allowed to warm to room
temperature over 40 hours. The
reaction was concentrated in
vacua and the residue dissolved
in dichloromethane (20 ml)
causing the  product to
precipitate as a white solid. The
product was collected by
filtration and washed with
dichloromelhane (5 ml) to yield
the title compound as a white
solid (580 mg, 61%). LCAAS
(method B): RT = 3.46 min M+11+ =
398. 1005341Step 2:
0-11-(Toluenc-4-sulfony1)-1H-imid
azol-2-ylmethyll-hydroxylamine
[00535]Methylhydrazine (40 DI,
0.75 mmol) was added to a
solution of 241-(toluene-
4-sulfbny1)-1H-imidazol-2-ylineth
oxyl-isoindole-L3-dione (300 mg,
0.75 mmol) in dichloromethane (3
ml) and the reaction stirred at
room temperature for 20 minutes.
After approximately 10 minutes a
white precipitate formed. The
reaction was filtered and the
filtrate concentrated in vacua to
approximately half the volume.
Diethyl ether (5 ml) was added
causing a white precipitate to
form. The reaction was filtered
and the filtrated concentrated in
VaC110 to give the title compound
as a colourless oil (230 mg,
114%). The product was used
without further purification.
LCMS (method B): RT = 2.46 nun,
M+Ft = 268.
[00536](3S,4S)-pyrrolidine-3,4-di
ol hydrochloride  HO,OH CS H2CI
[00537]Ste 1: 3R 4R -1-be4-3,Llih
climnoe HO, OH
[00538]L-(+)-tartaric acid (1.51
g, 10.06 imuol) and benzyl amine
(1.08 g, 10.06 



mmol) in m-xylene (50 ml) were
heated at reflux while water was
collected in a Dean-Stark trap.
After stirring overnight, the
reaction was concentrated. The
residue was taken up in minimal
THF/Et0H and purified by silica
gel flash chromatography
(gradient elution, using 3:1
hexane-ethyl acetate, ethyl
acetate, and 9:1 ethyl
acetate-ethanol) to provide the
title compound as a brown solid
(0.99 g, 44%). [00539]Step 2:
(35.4S)-1-benzylpyrrolidine-3.4-d
io I  HO, OH  in Ti IF (20 ml)
was added slowly to a stirring
solution of LiAlEt (4.75 ml,
11.87 not of 2.5 M solution in
TI-IF) in TI-IF cooled to -5C.
After complete addition, the
reaction was warmed to room
temperature, then heated at
reflux overnight. The reaction
was cooled to room temperature,
then quenched with saturated
aqueous NH4C1 until further
addition produced no more
bubbling. The reaction was
diluted with ethyl acetate (20
ml), filtered, and the solid
washed with ethyl acetate. The
combined filtrates were
concentrated, and the residue
purified by silica flash
chromatography (gradient elution,
using Et0Ae, and 9:1 Et0Ae-Et0H)
to provide the title compound as
a tan solid (0.52 g, 61%).
[00541]Step 3:
(3S,4S)-pyrrolidine-3,4-diol
hydrochloride  [00542]The
(35,45)-1-benzylpyrrolidine-3,4-d
iol (0.52 g, 2.7 mmol) was
dissolved in ethanol (15 ml) and
acetic acid (10 ml) and
hydrogenated (50 psi H2) over 10%
Pd-C (100 mg) on a Parr apparatus
for 6 hours. After filtering
through Celite, and washing the
filter cake with ethyl acetate,
the combined filtrate and
washings were concentrated. The
residue was diluted with 4N
HC1/dioxane (2 nil), methanol (5
ml), then toluene (40 ml) and
concentrated. 'I he residue was
triturated with ethyl ether to
provide the hydrochloride salt of
the title compound as a tan solid
(0.37 g, 97%).Nklift (11)20,
400MHz) 4.35 (d, J=3.4117, 2f I),
3.54 (dd. J = 12.8 Hz, 3.4 Hz,
2H), 3.30 (d, J = 12.8 Hz, 214).
10054313-methylpyrrolidin-3-ol
hydrochloride  HO NH I ICI
[00544]Step 1: tert-butyl
3-hydroxv-3-methylpyrrolidine-l-e
arboxylate HO 'Brie [00545jthe
solution of (0.070 g, 0.38 minoft
tert-butyl 3-oxopyrrolicline-l-
carboxylate in anhydrous THE (2
mL) was cooled to -78C. Then the
solution of 1 M methyhnagnesium
bromide in butyl ether was added
dropwise. The reaction was
stirred at - 78C for 4 h and
quenched by water (2 mL). After
concentrating the reaction in
vacuo, the residue was
partitioned between ethyl acetate
and water. The aqueous layer was
extracted once more with ethyl
acetate, and the combined organic
layers were washed with brine,
dried (MgSO4) and concentrated.
The residue was purified by
silica flash chromatography
(gradient elution, using 1:1
hexane-ethyl acetate and ethyl
acetate) to provide the title
compound (0.054 g, 70%).
[00546]Step 2:
3-methylpyrrolidin-3-ol
hydrochloride  [00547]To
tert-butyl
3-hydroxy-3-methylpyrrolidine-1-c
arboxylate (0.027 g, 0.13 no!)
was added a 4N HCUdioxane
solution (I ml) and the mixture
was stirred for 2 hours. The
solution was concentrated in
vacuo. The residue was diluted
with toluene (1 ml) and
reconcentrated to provide the
title compound as a colorless oil
(0.018 g, 100%).
1005481(914-fluoren-9-yl)methyl
(3R,4R)-4-hydroxypyrrolidin-3-yle
arbamate  hydrochloride  HQ HIV
Fmoc 



NH HC1  [00549]Step 1:
(9H-fluoren-9-yl)methyl (3R,4R)-
-(te -butoxyearbonv1)-4-
hydroxypvrrolidin-3-ylearbamate
HQ. Hp FmocBoc
1005501(31L4R)-tert-butyl
3-amino-4-hydrox3pyrrolidine-1
-carboxylate (0.05 g, 0.25 mmol)
was dissolved in 1,4-dioxane (1
mL), water (1 mL), and toluene
(0.3 risL). Then 9- fluotenyl
methyl chloroformate (0.077 g.
0.30 mmol) was added slowly
followed by sodium bicarbonate
(0.083 g, 0.99 mmol). The
reaction mixture was stirred at
room temperature overnight. After
concentrating the reaction in
vacuo, the residue was
partitioned between ethyl acetate
and water. The aqueous layer was
extracted once more with ethyl
acetate, and the combined organic
layers were washed with brine,
dried (MgSO4) and concentrated.
The residue was purified by
silica flash chromatography
(gradient elution, using 1:1
hexane-ethyl acetate and ethyl
acetate) to provide the title
compound (0.090 g, 90%).
[00551]Step 2:
(9H-fluoren-9-yl)methyl
(3R,4R)-4-hyclroxypyrrolidin-3-yl
carbamate hydrochloride  [00552]A
4N HCl/dioxane solution (I ml)
was added to
(9H-fluoren-9-yflmethyl
(3R,4R)-1-(tert-butoxycarbony1)4-
hydroxypy-rrolidin-3-ylcarbamate
and the mixture was stirred for 2
hours. The solution was
concentrated in vacuo. The
residue was diluted with toluene
(1 ml) and reconcentrated to
provide the title compound as a
colorless oil (0.076 g, 100%).
[00553](2R,311)-2-(hydroxvmethyll
pyrrolidin-3-ol hydrochloride
OH  [00554]Step 1:
(2S,3R)-1-(tert-butoxvcarbonv1)-3
-hydroxviwrrolidine-2-earboxylic
acid OH \ 0  -NBoc  [00555]The
(2S,3R)-1-(terl-butoxycarbony1)-3
-hydroxypyrrolidine-2-carboxylic
acid (1.76 g, 7.63 mmol) and
NaHCO3 (1.28 g, 15.3 nunol) were
suspended in DMF (10 ml). Methyl
iodide (2.37 ml, 5.41 g, 38.13
mmol) was added to the mixture,
which was then heated at 50C
overnight. After concentrating
the reaction in vacuo, the
residue was partitioned between
ethyl acetate and water. The
aqueous layer was extracted once
more with ethyl acetate, and the
combined organic layers were
washed with brine, dried (Mg504)
and concentrated. The residue was
purified by silica flash
chromatography (gradient elution,
using 1:1 hexane-ethyl acetate
and ethyl acetate) to provide the
title compound as a colorless oil
(1.66g. 89%). 1005561Step 2:
(2R,3R)-te butyl
3-hydroxy-2-(hydroxvinethyfipyrro
lidine-1 -  carboxylate  



OH  [00557]To a stirring solution
of the
(2S,3R)-1-ftert-butoxycarbony0-3-
hydroxypyrrolidine-2-carboxylic
acid (0.36g, 1.47 nunol) in THE
(5 ml) was added LiCI (0.19 g,
4.4 mmol) followed by NaBH4
(0.17g. 4.4 mmol). After addition
of ethanol (10 ml), the resulting
mixture was stirred at room
temperature overnight. The
reaction flask was placed in an
ice bath, and the cooled milky
white solution was acidified to
pH 2-3 with 37% HC1. The solution
was concentrated, and the residue
was partitioned between ethyl
acetate and water. The aqueous
layer was extracted with ethyl
acetate, and the combined organic
layers were washed with brine,
dried (MgSO4) and concentrated.
Purification of the resulting oil
by flash chromatography (silica
gel, using ethyl acetate)
provided 0.30 g (95%) of the
title compound as a colorless
oil. [00558]Step 3:
(2R,312)-24hydroxymethvflpyrrolid
in-3-ol hydrochloride 115
[00559]4N HCl/dioxane solution (5
ml) was added to
(2R,3R)-tert-butyl 3-hydmxy-2-
(hydroxymethyl)pyrrolidinc-
1-carboxylate and the mixture was
stirred for 2 hours. The solution
was concentrated in yacuo. The
residue was diluted with toluene
(5 ml) and reconcentrated to
provide the title compound as a
colorless oil (0.21 g, 100%).
[00560](3R,5R)-5-(HydroxvincthvI)
pyrrolidin-3-ol hydrochloride
[00561]Ste 1: 212,4111-1-
ecarbowdrm wrolicline-2-carbox ic
acid H0c.. 602Bn
[00562]cis-4-Hydroxy-D-proline
(1.0 g, 7.63 mmol) and NaHCO3
(1.6 g, 19.05 mmol) were
dissolved in H20 (16 ml), then a
solution of benzyl chloroforniate
(1.25 ml, 1.49 g, 8.76 mmol) in
toluene (4 ml) was added dropwise
over a period of 15 minutes.
After stirring at room
temperature for 16 hours, the two
phases were separated. Excess
benzyl chloroforniate was removed
from the aqueous phase by washing
with ether (4x5 ml).
Acidification of the aqueous
phase to pH 2 with concentrated
HO caused the oily product to
precipitate and this was
extracted into ethyl acetate by
repeated washings (3x5 ml) of the
aqueous layer. The combined
organic layers were dried (MgSO4)
and concentrated to give the
title compound as a viscous oil
(2.02 g, 100%). [00563]Step 2:
(2R. 4R)-1-13enzyl 2-methyl
44wdroxypyrrolidine-l.2-dicarboxy
late HO,t. (NS"'CO2Me 602Bn
[00564]The
(2R,4R)-1-((benzyloxy)earbony1)-4
-hydroxypyrrolidine-2-carboxylic
acid (2.02 g, 7.63 mmol) and Nall
CO2 (1.28 g, 15.3 mmol) were
suspended in DMF (10 ml). Methyl
iodide (2.37 ml, 5.41 g, 38.13
mmol) was added to the mixture,
which was then stirred and heated
at 50C overnight. Aller
concentrating the reaction under
reduced pressure, the residue was
partitioned between ethyl acetate
and water. The aqueous layer was
extracted once more with ethyl
acetate, and the combined organic
layers were washed with brine,
dried (MgSO4) and concentrated.
The residue was purified by
silica flash  chromatography
(gradient elution, using 1:1
hexane-ethyl acetate and ethyl
acetate) to provide the title
compound as a colorless oil (1.9
g, 89%). 1005651Step 3:
(211.,410-Benzv14-hydroxy-2-(hvdr
oxymethvl)n  carboxviate  HO, 



CO2fln 1005661To a stirring
solution of the (2R, 4R)-1-benzyl
2-methyl 4-hydroxy-pyrrolidine-
1,2-dicarboxylate (0.41 g, 1.47
nunol) in THE (5 ml) was added
LiC1 (0 19 g 44 mmol) followed by
NaB1-14 (0.17 g, 4.4 mmol). After
addition of ethanol (10 ml), the
resulting mixture was stirred at
room temperature overnight. The
reaction flask was placed in an
ice bath, and the cooled milky
white solution was acidified to
pH 2-3 with 37% MCI. 'the
solution was concentrated, and
the residue was partitioned
between ethyl acetate and water.
The aqueous layer was extracted
with ethyl acetate, and the
combined organic layers were
washed with brine, dried (MgSO4)
and concentrated. Purification of
the resulting oil by flash
chromatography (silica gel, using
ethyl acetate) provided the title
compound (0.35 g. 95%) as a
colorless oil. (00567]Stet) 4:
(3R.5R)-5-01Ydroxymethyllnyrrolid
in-3-ol hydrochloride
[00568](21t,4R)-benzyl
4-hydroxy-2-(hydroxymethyfipyrrol
idine-l-carboxylate (0.35 g, 1.4
mmol) was dissolved in ethanol
(30 ml) and transferred into a
Parr shaker bottle. After adding
10% Pd-C (0.07 g), the mixture
was shaken under an atmosphere of
hydrogen at 50 psi for 0.5 h on
the Pan- apparatus. The catalyst
was removed by filtration through
Celite. The filter cake was
washed with ethanol and the
combined filtrate and washings
were concentrated in vacuo to
yield a colorless oil. For ease
of handling, the amine was
converted to the hydrochloride
salt. A 4N HC1/dioxane solution
(1 ml) was added to the residue,
along with enough methanol (-1
ml) to completely dissolve the
residue. After complete mixture,
the solvent was evaporated under
reduced pressure. The solid was
diluted with toluene (20 ml) and
reconcentrated. Finally, the
solid was triturated with ether,
the ether was discarded, and the
solid was dried in vacuo to yield
0.186 g (87%) of the title
compound as a pink solid.
[00569](3R,
5S1-5-(Hvdmxtimethyl)pilidin-3-ol
hydrochloride  HO. H$HCI
1005701To
N-Boc-trans-4-hydroxy-L-prolinol
(0.422 g, 1.94 mmol) was added a
4N HCl/dioxane solution (5 nil)
and the mixture was swirled for 1
hour. The solution was
concentrated in vacuo. The
residue was diluted with toluene
(10 ml) and reconcentrated. The
resulting white solid was
triturated with ethyl ether, the
ether was discarded, and the
solid dried under vacuum to
provide 0.29 g (97%) of the title
compound as a colorless white
solid:1H NMR (1)20 400 MHz)
4.65-4.67 (m, 1H), 3.99-4.06 (m,
1H), 3.93 (dd, 1=12.5Hz, 3.6 I
Ix, 114), 3.71 (dd, J=12.5 Hz,
6.9 Hz, 1H), 3.44 (dcl, .1=12.7
Hz, 3.8 Hz, 111), 3.32 (d, J=12.7
Hz, 1H), 2.11-2.17 (in. 1 l l),
1.92-1.98 (m, 111).
[00571]tert-Butvl (3R
512)-5-(hvdroxymethvBpvrroliciin-
3-ylearhamate  BocHN,,
[00572]Step 1: (2R. 4S)-1-benzyl
2-methyl 4-hvdroxvnvrrolid
e-1.2-dicarboxviate  HS    \
"-.N-0O2Me 0020n 1005731To a
stirred solution of the (2R, 4
i4)-1-henzyl 2-methyl
4-hydroxypyrrolidine-
1,2-dicarboxylate (1.45g. 5.2
mmol), triphenylphosphine (41.59
g, 17.5 nunol), and pnitrobenzoic
acid (2.6 g, 15.6 nunol) in dry
benzene (10 ml) at room
temperature was added
diethylazodicarboxylate dropwise
(2.57 ml, 17.5 mmol) The solution
was then stirred at room
temperature for 6 h, whereupon
the volatile components were
removed in vacua and the residue
purified by flash chromatography
(silica gel, hexane-ethyl ether
1:1, and again with hexane-ethyl
ether-methylene chloride 2:1:1).
This residue was dissolved in
methanol (10 nil), K2CO3 was
added (0.02g. 0.14 inmol) and the
mixture was stirred for] h at
room temperature. After removing
the volatile components in vacuo,
the residue was purified by flash
chromatography (silica gel,
gradient elution, using ethyl
ether to ethyl acetate) to
provide the title compound as a
colorless oil (0.33 g, 23%).
[00574]Step 2:
(35.5R)-1-(113enzvloxv)carbonv1)-
5-(metho carbony1)ovrro1idin-3-v1
4-methvlbenzenesulfonate  Ts0 CD
Me 0026n [005751(2R,45)-1-benzyl
2-methyl
4-hydroxypyrrolidine-1,2-dicarbox
ylate (0.33 g,  L18 mmol) and
DMAP (0,43g. 3.55 mmol) were
dissolve in chloroform and the
mixture cooled to -5C in an
ice-ethanol bath.
p-Toluenesullimyl chloride (0.45
g, 2.24 mmol) was added and the
reaction was stirred while
warming to room temperature for 2
hours. After quenching with water
(0.6 ml) and vigorous stirring
for 10 minutes, the layers were
separated and the aqueous layer
extracted with methylene chloride
(2x). The organic layers were
dried (MgS0.1) filtered through a
plug of silica gel (7 ml packed
in ethyl ether), eluted with
ethyl ether and concentrated. The
residue was purified by flash
chromatography (gradient elution,
using hexane-ethyl ether 1:1 to
ethyl ether) to provide the title
compound as a colorless oil (0.49
g, 95%). 



1005761Step 3: (21C411)-1-benzyl
2-methyl 4-azidopynylidine-1
2-dicarbowlate  N3 / L3N/'"CO2Me
602Bn 100577]Sodium azide (033 g,
5.07 mmol) was added to the
(3S,5R)-l-
((bcnzyloxy)carbonyl)-5-(methoxyc
arbonyl)pynolidin-3-y1
4-methylbenzenesulfonate (0.49 g,
1.13 minol) in DMF (8 ml) and the
mixture heated at 50C overnight.
After concentrating in vacuo, the
residue was partitioned between
ethyl ether and water. The
aqueous layer was extracted with
ethyl ether, and the combined
organic layers were dried
(IVIgSO4) and concentrated.
Purification of the resulting oil
by flash chromatography (silica
gel, using ethyl ether) provided
0.33 g (97%) of the title
compound as a colorless oil.
1005781Step 4:
(3R,5R)-1-((benzyloxv)carbonv1)-5
-(methoxycarbonvftpvrrolidim3-
yicarbamate  BocHN3 % \ N/CO2Me
60213n 1005791Triphenylphosphine
(0.33 g, 1.15 inmol) was added to
a solution of the
(2R,4R)-1-benzyl 2-methyl
4-azidopyrrolidine-1,2-dicarboxyl
ate (0.33 g, 1.08 mmol) in TEE (4
ml) and water (2 m1). After
stirring at 50 C overnight,
sodium bicarbonate (0.23 g, 2.71
mmol) was added, followed by
di-tert-butyl dicarbonate (0.47
g, 2.17 mmol) and stirring was
continued at 50C for another 4 h.
Volatiles were removed under
reduced pressure, and the residue
was partitioned between ethyl
ether and water. the aqueous
layer was extracted with ethyl
ether, and the combined organic
layers were dried (MgSO4) and
concentrated. Purification of the
resulting oil by silica eel flash
chromatography (gradient elution,
using 119  hexane-ethyl ether 1:1
to 3:7) provided 0.258 g (64%) of
the title compound as a colorless
oil. 1005801Step 5:
tert-bu3R.,5(Ocarbon 71 -5- (hydr
ox ym et hyl)pvrr olid in-3-v1
carbamatc  flocHN,, 602Bn
1005811To a stirring solution of
the tert-butyl
(3R,5R)-1-((benzyloxy)carbony1)-5
-
(methoxycarbonyfipyrrolidin-3-ylc
arbamate (0.16 g, 0.42 mmol) in
THF (1.5 ml) was added LiCI
(0.054g. 1.27 mmol) and NaBfla
(0.048g. 1.27 mmol). After
addition of ethanol (3 ml), the
resulting mixture was stirred at
room temperature overnight, and
then quenched with water (1 ml).
The solution was concentrated,
and the residue was partitioned
between ethyl acetate (20 ml) and
water (3 m1). The aqueous layer
was extracted with ethyl acetate
(2x 2m1), and the combined
organic layers were washed with
brine, dried (MgSO4) and
concentrated. Purification of the
resulting oil by flash
chromatography (silica gel, using
ethyl ether) provided 0.11 g
(74%) of the title compound as a
colorless oil. [00582]Step 6:
tert-butyl
(3R.5R)-5-(hydroxymethyl)pyrrolic
lin-3-ylcarbamate
[00583]tert-Butyl
(3R.5R)-1-((benzyloxy)carbonyI)-5
-(hydroxymethyl)pyrrolidin-3-
ylcarbamate (0.11 g, 0.31 mmol)
was dissolved in ethanol (20 nal)
and transferred to a Parr shaker
bottle. After adding 10% Pd-C
(0.030 g), the mixture was shaken
under an atmosphere of hydrogen
at 50 psi for 0.5 h on the Parr
apparatus. The catalyst was
removed by filtration through
Celite. The filter cake was
washed with ethanol and the
combined filtrate and washings
were concentrated in vacuo to
yield the title compound as a
colorless oil (0.07 g, 100%).
100584](2R.3S)-2-(Hyclroxymethvl)
Pyrrolidin-3-ol hydrochloride  



pH &N -./OH N.HCI 1005851Step 1:
(25.3S)-1-(tert-butoncarbony1)-3-
hvdmxypyrrolidine-2-carboxylic
acid %OH /-\ ..)-,CO2H Roe
1005861Trans-3-hydroxy-L-proline
(2.62 g, 20.0 minol) and sodium
bicarbonate (5.04 g, 60 mmol)
were dissolved in water (20 ml).
Dioxane was added (20 nil)
followed by
ditert-butyl-dicarbonate (8.72 g,
40 mmol) Stirring was continued
at room temperature overnight.
The reaction was concentrated,
and the residue was partitioned
between ethyl ether (10 nil) and
water (30 ml). The aqueous layer
was washed once more with ether,
and the organic layers were
discarded. Gradual acidification
of the aqueous phase with
concentrated HC1 caused the oily
product to precipitate and this
was extracted into ethyl acetate
by repeated washings (3x10 ml) of
the aqueous layer. The combined
organic layers were washed with
brine, dried (MgSO4) and
concentrated to provide the title
compound as a viscous oil (4.17g.
90%). [005871Step 2: (25
35)-1-tert-Butv1-2-meth
3-hydroxvpyrrolidine-1,2-dicarbox
vlate  pH N.--CO2Me Bac
[005881The
(25,35)-1-(tert-butoxycarbony1)-3
-hydmx-ypyrrolidine-2-carboxylic
acid (4.2 g, 18.2 rnmol) and
Nal1CO3 (3.1 g, 36.3 mmol) were
suspended in DMF (20 m1). Methyl
iodide (5.7 ml, 12.9g. 91.0 mmol)
was added to the mixture, which
was then heated at 50C overnight.
After concentrating the reaction
in vacuo, the residue was
partitioned between ethyl acetate
and water. The aqueous layer was
extracted once more with ethyl
acetate, and the combined organic
layers were washed with brine,
dried (Mg504) and concentrated.
The residue was purified by
silica flash chromatography
(gradient elution, using 1:1
hexane-ethyl ether to ethyl
ether) to provide the title
compound as a colorless oil (3.7
g, 82%). [005891Step 3: (2R.35) e
-butyl 3-hvdroxv-2-(hydroxvmethyl
itwrmlidine-1-  carboxviate pH
Boo [00590]The
(25,35)-1-tert-butyl-2-methyl
3-hydroxypyrrolicline-1,2-dicarbo
xylate (0.54g, 2.20 mmol) was
dissolved in TI-117 (8.0 m1).
Lithium chloride (0.28 g, 6.60
mmol) and sodium borohydri de
(0.25 g, 6.60 nunol) were added,
then ethanol (16.0 m1). The
reaction was stirred overnight
then quenched with water (4 nth)
and concentrated. The residue was
partitioned between ethyl acetate
and water. The aqueous layer was
extracted with ethyl acetate. The
organic layers were combined,
washed with brine, and dried
(Mg504). Flash 121
chromatography (50 ml silica gel,
gradient elution, using ethyl
acetate to 9:1 ethyl
acetate-ethanol) yielded 0.5
grams (100%) of the title
compound as a colorless solid.
[00591]Step 4:
(2R.38)-2-(hydroxymethyl)pwtmlidi
n-3-ol hydrochloride [00592]To
(2R,3S)-tert-butyl
3-hydroxy-2-(hydroxymethyfipyrrol
idine-1-carboxylate 



(0.50g. 2.30 mmol) was added a 4N
HC1/dioxane solution (6 me and
the mixture was swirled for 2
hours. The solution was
concentrated in vacuo The residue
was diluted with toluene (20 ml)
and reconcentrated to provide the
title compound as a colorless oil
(0.36 g, 100%). [0059312R.3 4S
-2- vdrox
anctl.-34-dio1hydrochloride HQ OH
OH
H HCI 1005941Step 1:
(S)-1-(tert-butoxyearbony1)-2H-py
rrole-2-carboxylic acid CO2H Bee
10059513,4-Dehydro-L-Proline (1.0
g, 8.8 mmol) was dissolved in
1120 (9.) ml) and sodium
bicarbonate (2.23 g, 26.5 mmol).
Dioxane (9.0 ml) was added
followed by
di-tertbutyldicarbonate (3.86 g,
17.7 vatriol). The reaction was
stirred overnight, then
concentrated. The residue was
partitioned between ethyl ether
(20 ml) and water (25 ml), and
the layers were separated The
aqueous layer was diluted with
ethyl acetate (20 ml) and the
mixture was slowly acidified with
concentrated HC1 while stirring
the mixture vigorously to extract
the precipitate into the organic
layer. After acidification to -
pH2, and further extraction with
ethyl acetate, the aqueous layer
was saturated with salt and
extracted once more with ethyl
acetate. The combined organic
layers were washed with brine,
dried (MgSO4) and concentrated to
yield the title compound (2.0 g,
100%) as a viscous, colorless
oil.  1005961Step 2:
(5)-1-tert-butv1-2-methyl
2H-pyrrole-1,2(5H)-dicarboxylate
C1202Me Boc 1005971The
(S)-1-(tert-butoxycarbony1)-2.5-d
ihydro-lH-pyrrole-2-carboxylic
acid (0.85 g, 4.0 mmo I) was
dissolved in ethyl ether (10 ml)
and methanol (10 ml), then cooled
to -5C in an ice/ethanol bath.
Trimethylsilyldiazomethane (4.4
ml of 2.0M solution in hexane,
8.8 mmol) was added dropwise.
After stirring overnight,
volatiles were removed under
reduced pressure. The residue was
partitioned between ethyl ether
(20 nil) and water (5 ml), and
the layers were separated. lhe
organic layer was washed with
saturated NaHCO3 and brine, then
dried (MgSO4), filtered through a
silica gel plug (7 ml) with ethyl
ether, and concentrated, yielding
the title compound as a colorless
oil (0.821 g, 91%). 100598]Step
3: (2S 3R 4S)-1-tert-13utyl
2-methyl 3.4-di
hydroxypyrrolidine-L2-
diearboxvlate HR pH NN/CO2Me Boc
[005991(S)-]-terblitny1-2-methyl
2H-pyrrole-1,2(5H)-dicarboxylate
(0.83g. 3.65 minol) was dissolved
in tert-butyl alcohol (15 nil).
tctrahydrofuran (4 mft, and water
(1.3 m1). Osmium tetraoicide
(0.37 ml of 100 mg/n] solution in
tert-butyl alcohol, 0.15 mmol)
was added, followed by
N-methylmorpholine N-oxide (0.51
g, 4.4 mmol). The reaction was
stirred at room temperature for 5
hours, and then diluted with
saturated sodium thiosulfate (5
ml), ethyl acetate (15 ml) and
water (5 m1). After separation of
layers, the organic layer was
washed once more with sodium
thiosulfate, then with brine,
dried (MgSO4), and filtered
through a silica gel plug (7 ml)
with ethyl acetate (75 nil) and
concentrated. The oil was taken
up in minimal ethyl
ether/methylene chloride and
purified by flash chromatography
(gradient elution, using
hexane-ctn.)]. acetate 3:7 to
ethyl acetate) to provide the
title compound as a colorless oil
(0.83 g, 87%). 1006001Step 4:
3aR,4SftaS)-5-tert-Butyl 4-methyl
tetrahvdro-2.2-chmethyl- f 1.3
Idioxolol4,5-c
lpyrrole-4,5-dicarboxylate Q 



Bon 1006011The
(2S,3R,4S)-1-tert-butyl 2-methyl
3.4-dihydroxypyrrolidine-1.2-
dicarboxylate (0.426 g, 1.63
mmol) was dissolved in
2,2-dimethoxypropane (10 m1).
Pyridinium p-toluenesulfonatc
(0.02 g, 0.08 mmol) was added and
the reaction was stirred al room
temperature overnight. TLC showed
reaction to be almost complete
More 2,2- dimethoxypropane (5 ml)
was added and the mixture was
heated with a heat gun until the
mixture boiled and the total
volume was reduced by about 1/4
(took about 5 minutes). The
reaction was diluted with ethyl
ether (10 ml) and the solution
was extracted with saturated
Nal1CO3 and brine, then it was
dried (MgS01), filtered and
concentrated, providing a pale
yellow oil. Flash chromatography
(70 ml silica gel, gradient
elution, using hexane-ethyl ether
25:15 to hexane-ethyl ether 1:1)
yielded the title compound (0,402
g, 82%) as colorless oil.
[00602]Step_5:
(3a12.411.6aS)-tert-butyl
tetrahydro-4-(hydroxymethyl)-2.2-
dimethyl-
D.31dioxolo14,5-clpyrrole-5-earbo
xylate o 13oc [00603]The
(3aR,4S,6aS)-5-tert-butyl
4-methyl tetrahydro-2,2-dhnethy1-
11,31dioxolo[4,5-clpyrrole-4,5-di
carboxylate (0.40 g, 1.3 mmol)
was dissolved in TIE (5.0 ml) and
treated sequentially with lithium
chloride (0.17 g, 4.0 mmol),
sodium horohydride (0.15 g, 4.0
mmol) and ethanol (10 ml). The
reaction was stirred overnight,
then quenched with water (3 mL)
and concentrated. The residue was
partitioned between ethyl acetate
and water. After extracting the
aqueous layer once more with
ethyl acetate, the combined
organic layers were washed with
brine and dried (1VIgSO4), Flash
chromatography (50 ml silica gel,
gradient elution, using
hexane-ethyl ether 6:4 to ethyl
ether) yielded 0.36 grams (99%)
of the title compound as a
colorless oil. [00604]Step 6:
(2R3R,4S)-2-(hydroxymethyl)nwroli
dine-3,4-diol hydmehloride
[00605]The
(3a11,4R,6aS)-tert-butyl
tetrahydro-4-(hydroxymethyl)-22-c
limethyl-
[1,3]dioxolo[4,5-clpyrrole-5-earb
oxylate (0.36g. 1.3 mmol) was
dissolved in 4N ITC1/dioxane (5
ni4.) and water (0.5 ml) and the
reaction was swirled at room
temperature for 2 hours. Then
volatiles were removed under
reduced pressure to yield a pink
oil This residue was diluted with
toluene (20 inL) and
reconcentrated to a solid which
was triturated with ethyl ether.
'[he ether was discarded and the
solid dried in vacuo. Yield was
200 mg (90%) of the title
compound as a pink solid. IH NMR
(D20 400 MHz) 4.37-4.39 (in,
Iii), 4.21(dd, J : 8.6 Hz, 4.1
Hz, 1H), 3.98 (cid, 1 12.7 Hz,
3.5 11z, 1 I 1), 3.83 (dd,
1=12.511z, 6.0 112, 111), 3.62
(ddd,1 = 8.6 Hz, 6.0 Hz, 3.5 Hz,
IH), 3.50 (dd, I = 13.0 Hz, 4.1
Hz, 1H), 3.37 (dd. J=13.0 Hz, 2.0
Hz, 1H). 1006061(2R 3S.413)-2-0
lydroxymethylftwrrolidine-3
4-diol hydrochloride HO OH H HCI
[00607]Step 1:  Q 1-0 O_Fl inI:
Hd [00608]The
2,3,546-0-benzyl-3-L-arabinose
(0.5g, 1.19 mine]) was dissolved
in ethanol (5 m!) with heating.
Sodium bicarbonate (249 mg, 2.96
mmol) in water (2.5 ml) was
added, followed by hydroxylarnine
hydrochloride (247 mg, 3.55
minol). The heterogeneous mixture
was stirred at room temperature
for 5 hours. Then more
hydroxylanaine hydrochloride (100
mg, 1.44 mmol) and sodium
bicarbonate (100 nig, 1.19 mmol)
was added and the reaction
stirred overnight. More sodium
bicarbonate (0.084 g, lmmol) vt
as added and the mixture was
heated to boiling for 5 minutes.
After cooling to room
temperature, the reaction was
concentrated, The resulting oil
was triturated with THE (20 ml)
until solids were a the powder.
The solids were filtered off and
the filtrate was concentrated.
The residue was purified by flash
chromatography (hexane:ethyl
acetate 3:1) to yield 0.45 grams
(87%) of the product as a
colorless oil. [00608]Step 2:  0 



HN- 0() HO [00610]A solution of
the odme of
2,3,5-tri-O-benzyl-ji-L-arabinose
(0.45 g, 1.0 mmol) in dry ethyl
ether (5 ml) was added dropwise
to a solution of LiAlfla (0.75 mL
of 2.5 M in TEE, 1.85 mmol). The
mixture: was stirred for an
additional 2 hours at room
temperature alter the addition.
Ethyl acetate (1.7 ml) was added
slowly to decompose the excess
LiAIH4, followed by 0.75 nal, of
4N NaOH solution. The resulting
cloudy suspension was filtered
through a bed of Celite, and the
Celite cake was washed thoroughly
with ether and ethyl acetate. the
filtrate and washings were
concentrated to provide a viscous
oil. The oil was taken up in
ethyl acetate (20 ml) and washed
with saturated Nal CO3Iand brine,
then dried (MgSO4) and
concentrated to provide rhe crude
amine as a pale yellow oil (0.44
g, 100%). 'this amine (0.44g, 1.0
namol) was dissolved in THF (3
ml) and water (1.5 ml). Sodium
bicarbonate (0.22 g, 2.6 mrnol)
was added followed by
dimrt-bdryldicarbonate (0.46 g,
2.1 mmol) The reaction was
stirred overnight, then
concentrated. The residue was
partitioned between ethyl ether
(20 ml) and water (10 M1), and
the layers were separated. The
aqueous layer was extracted once
more with ethyl ether, and the
combined organic layers were
washed with brine, dried
(13/1gSO4) and concentrated.
Flash chromatography (silica gel,
hexane-ethyl ether 1:1) yielded
0.29 g (52%) of the Boo amine as
a colorless oil. [00611]Step 3:
0.-(d 0Sc !'0 [00612]The alcohol
(0.29g. 0.55 mmol) and
triethylamine (0.13 mL, 0.96
mmol) were dissolved in methylene
chloride (2.0 ml) and cooled to
-5C in an ice-ethanol bath.
Methanesulfonyl choride (64 pL,
0.83 inmol) was added and the
reaction was stirred for 2 hours.
After quenching with water (0.2
ml) the mixture was stirred for
30 minutes. The layers were
separated. the aqueous layer was
washed with methylene chloride
and the combined organic layers
were dried (MgSO4) and
concentrated. The residue was
purified by flash chromatography
(hexane-ethyl ether-methylene
chloride 2:1:1) to yield the
title compound (0.30 g. 91%).
[00613]Step 4:  q 0 (r o.-.Lo
[00614]The N-Boc-0-mcsylate
compound (0.247 g, 0.412 mmol)
was dissolved in DMF (2.0 mL),
then sodium hydride (0.023 grams
of 60% oil dispersion) was added
directly to the solution and the
cloudy mixture was stirred at
room temperature for 2.5 hours.
TLC showed the reaction to be
complete. The reaction was
diluted with ethyl ether (8 ml)
and filtered directly through a
plug of silica gel (7 ml packed
in ethyl ether), and the filter
cake was washed with ether. After
removing volatiles under reduced
pressure, the resulting residue
was purified by silica gel flash
chromatography, (hexane-ethyl
ether-methylene chloride 3:1:1)
to yield 0.196 g (95%) of the
pyrrolidine product as colorless
oil.  [00615]Step 5:
(2R,3S,4S)-te -Butyl
3.4-dihydroxy-2-(1wdroximmthyl)
P'Trolidine-1- carboxylate Hp OH
OH VLO [00616]The tri-O-benzyl
nmulidine (0.24 g, 0.47 mmol) was
dissolved in methanol (50 ml) and
added to a Parr shaker bottle.
After flushing with nitrogen, 10%
Pd-c (150 mg) was added and the
mixture was hydrogenated on the
Parr apparatus at 50 psi H2 for 4
hours. The reaction mixture was
filtered through a pad of Celite,
the filter cake washed with
methanol, and the solution was
concentrated. Purification of the
resulting residue by flash
chromatography (silica gel,
gradient elution, using ethyl
acetate to ethyl acetate-ethanol
9:1) gave the triol product
(0.103 g, 95%) as a colorless
oil. 1006171Step 6:
(2R,3S:4S1-2-(Elydroxymethyl)pyrr
olidine-3,4-diol hydrochloride  



HO OH OH H HO] 1006181The
N-Boc-pyrrolidine (0.103 g. 0.442
mmol) was dissolved in 4N
Hel/dioxane (3 mL) and swirled at
room temperature for 1.5 hour.
The reaction was concentrated in
vacuo to yield a colorless oil.
The residue was diluted with
toluene, (20 mL), reconcentrated,
then triturated with ethyl ether
to try to induce crystallization
The residue solidified, the ether
was discarded, and the solid was
dried under vacuum to provide the
crude title compound as a white
solid (75 mg, 100%). 1H NMR (D20
400 Mliz) 4.39 td, J = 4.3 Hz,
1H), 4.32 (app s, 111), 3.99-4.05
(m, III), 3.87-3.93 (m, 2H). 3.66
(dd._ J 13.0 Hz, 4.3 Hz, 1H),
3.30 (d. J----13.0 Hz, 111).
[00619]EXAMPLE 5:
3-(2-Fluoro-4-iodo-phe
lamino)-furo I 3,2-c Imaidine-2-
carboxylic acid
((R)-2,3-dihydroxy-prormx0-amide
, N 0 HO HO [00620]Step 1:
3-(2-Fluoro-4-iodomhenvlamino)-fu
rof3,2-clpyridine-2-carboxylic
acid
((R)-2,2-dimethy1-11,31dioxolan-4
-ylmethoxy)-amide   [00621]A
mixture of ethyl
3-(2-fluoro-4-iodo-phenylamino)-f
uro[3,2-e]pyridine-2- carboxylate
(60 mg, 0.15 mmol), IN aqueous
sodium hydroxide solution (0.18
ml, 0.18 mmol) and methanol (2
ml) were heated at 65C for 30
minutes. The reaction mixture was
concentrated then agrotroped with
toluene (3 x 10 ml) to give a
solid residue. The solid residue
was dissolved in anhydrous THF (2
ml) and
04(R)-2,2-diniethyl-11,31clioxola
n-4- ylmethyl)hydroxylamine (35
mg, 0.23 mmol) LOCI (28 mg, 0.15
mmol), HOBt (22 mg, 0.16 mmol)
and DIPEA (61 id, 0.35 mmol) were
added. After stirring overnight
at 40C, the residue was absorbed
onto HM-N and purified by flash
chromatography (Si-SPE, diethyl
ether: Me0H, gradient 100:0 to
90:10) to afford the title
compound as a yellow foam (30 mg,
48%). LCMS (method B): HT = 3.10
min, NIB = 528. [00622]Step 2:
3-(2-Fluoro-4-iodo-phenvlamino)-f
uro13,2-elpyridine-2-carboxs. lic
acid
(00-2,3-dilwdmicv-pronoxy)-amide
[00623]3-(2-Fluoro-4-iodo-phenyla
rnino)-furo[3.2-c]pyridine-2-carb
oxylic acid ((R)-
2,2-ditnethy1-11,31dioxolan-4-ylm
ethoxy)-amide (30 mg, 0.06 mmol)
was dissolved in methanol (0.5
ml) and loaded onto an tsolutels)
SCX-2 cartridge (5g). The
cartridge was then washed with
methanol (15 ml) and the desired
product was subsequently Silted
usi ng2M NH3 in Me0H and the
eluant was collected and
concentrated to give a residue.
The residue was absorbed onto
1-IM-N and purified by flash
chromatography (Si-SPN, diethyl
ether: MeOf 1, gradient 100:0 to
80:20) to afford the title
compound as a white solid (18 mg,
64%). LCMS (method A): HT = 5.80
min, M+I (=488. 111 NMR (dt-Me0H,
400MHz) 8.53 (d. J 5.9 Hz, 1H),
8.49 (d, I = 1.0 Hz, 111), 7.62
(dd, J = 5.9 Hz, 1.0 Hz, 1H),
7.60 (dd. .1= 10.3 Hz, 2.0 Hz.
111), 7.51 (dd. J - 8.5 Hz, 2.0
Hz, 1H), 7.06 (t, J = 8.5 Hz, 1.0
Hz, 1H), 4.10 (m, 1H). 3.96 (m,
2H), 3.63 (m, 211).
1006241EXAMPLE 6:
3-(2-Fluoro-4-bromo-phenvlanaino)
-furoi32-clnyridine-2-
carboxylic acid
((R)-2.3-dihydroxy-propon)-amide
ri 0 HOoLra Br 100625]Step I.
3-(2-Fluoro-4-bromo-phenvlamino)-
furo[3.2-clpyridine-2-casboxylic



acid ((R)-2.2-dimetlw1-11
31thoxolan-4-ylmethoxyl-amide H H
100626]A mixture of ethyl
342-fluoro-4-bromo-phenylamino)-f
uro[3,2-c]pyridine-2- earboxylate
(400 mg, 1.06 mmol), IN aqueous
sodium hydroxide solution (1.11
ml, 1.11 mmol) and methanol (10
ml) were heated at 65C for 30
minutes. The reaction mixture was
concentrated in vacua then
azeotroped with toluene (3 x 10
ml) to give a solid residue.) he
solid residue was dissolved in
anhydrous THE (10 ml) and
OAR)-2,2-dimethyl[1,3]dioxolan-4-
ylmethyl)hydroxylamine (255 mg,
2.12 mmol), EDCI (254 mg, 1.32
mum!), HOBt (200 mg, 1.48 mmol)
and DLPEA (556 in, 3.18 mmol)
were added. After stirring
overnight at ambient temperature,
the reaction mixture was
concentrated in vacua to afford a
yellow residue. The resultant
residue was dissolved in ethyl
acetate (30 ml), washed with
water (30 ml) followed by brine
(30 ml) before the organic layer
was isolated then dried over
sodium sulfate and concentrated
in vacua to afford a yellovv oil.
'The oil was purified by flash
chromatography (Si-SPE, pentane:
ethyl acetate, gradient 50:50 to
0:100) to afford the title
compound as an off-white foam
(370 nag, 73%). 1H NMR (CDC's,
400 MHz) 9.22 (s, 111), 7.95 (s,
111), 7.67 (in, 1H), 7.51 (m,
11-1), 7.45-7.31 (m, 3H), 7.13
(t, J = 8.4 Hz, 1H), 4.49 (m,
IH), 4.08-4.26 (m, 314), 3.89 (m,
114), 1.49 (s, 311), 1.40 (s,
311). [00627]Step 2:
3-(2-Fluoro-4-bromo-phenvlamino)-
furo13,2-clnyridine-2-carboxylic
acid ftft)-2
3-dihydroxv-propoxyl-amide
[00628]To
342-Fluoro-4-bromo-phenylatnino)-
furo[3,2-c]pyridine-2-carboxylic
acid
((R)-2,2-dimethyl-[1.10dioxolan-4
-ylmethoxy)-amide (50 mg, 0.10
mmol) was added a solution of 4N
HC1 in methanol (1 ml) then the
reaction mixture was stirred at
ambient temperature for 30
minutes. Water (10 ml) and ethyl
acetate (10 ml) were added to the
reaction mixture and the organic
layer was isolated. The resultant
organic phase was washed with
saturated NaLICO3 solution (10
ml) then dried over sodium
sulfate before being concentrated
in vacua to produce a residue.
The residue *as loaded onto an
'solute(r) SCX-2 cartridge (5g).
The cartridge was then washed
with methanol (15 ml) before the
desired product was eluted using
2M ammonia in MeOl I mid the
eluant was collected then
concentrated to give a residue.
The residue was purified by flash
chromatography (Si-Sit. DCM:
Me0H, gradient 100:0 to 93:7) to
afford the title compound as a
white solid (27 mg, 59%). LCMS
(method A): RT - 5.55 min, m+E C
= 440/442. 111 NM12 (41-Me0I-1,
400MHz)  8.52 (s, 111), 8.44 (s.
11-1). 7.60 (d, J =5.9 Hz, 1H),
7.44 (dd. J= 8.8 Hz, 2.2 Hz,
III), 7.32 (m, 1H), 7.19 (m,
111), 4.06 (m, 1H), 3.91 (in,
2H), 3.59 (m, 2H). 100629]EXAMPLE
7: 344-Ethyny1-2-11uom-phenyl am
i no )-furo 2-cliwrid e-7-
carboxyl c acid
OR)-2,3-dihydroxy-pronoxvLamide
Ha0 ? [00630]A mixture of
3-(2-11uoro-4-bromo-phenylamino)-
furo[3,2-elpyridine-2- carboxylic
acid
((R)-2,2-dimethyl-[1,3]dioxolan-4
-ylmethoxy)-amide (100 mg, 0.21
tnmol), trimethylsilyl acetylene
(288 [d, 2.08 mmol) and
PdC12(PP113)2 (7.3 mg, 0.01
iumol) in triethylamine (3.0 ml)
were subjected to microwave
irradiation at 150C for 10
minutes. The reaction mixture was
then diluted with ethyl acetate
(5 ml) and the resultant solution
was washed with water (10 ml)
followed by brine (5 ml) then the
organic layer was dried over
sodium sulfate and concentrated
in yam to give a residue. The
residue was dissolved in methanol
(3 ml) and potassium carbonate
(58 mg, 0.42 mmol) was added, and
the reaction mixture was stirred
for 1 hour at ambient
temperature. The reaction mixture
was then evaporated to dryness
and the resultant residue
dissolved in ethyl acetate (20
nil). The organic phase was
washed with water (10 ml)
followed by brine (10 ml) and
dried over sodium sulfate the
concentrated in vacua to produce
a residue. The resultant residue
was dissolved in methanol (0.5
nil) and loaded onto an
Isolute(r) SCX-2 cartridge (5g).
The cartridge was washed with
methanol (15 ml) before the
desired product was eluted using
2M triethylamine in Me0H, and the
eluant was collected then
concentrated to afford the title
compound as a white solid (19 mg,
24%). LCMS (method A): RT = 5.78
min, M+117= 386. 1 ti(dt- Me0H,
400M11lz) 8.51 (m, 2H), 7.60 (d,
J -= 5.911z, 11-1), 7.31 (dd, J =
11.3 Hz, 1.8 Hz, 1H), 7.23 (dd,
J= 8.4 Hz, 1.6 Hz, 111), 7.06 (t,
18.5Hz, 1H),4.07 (m, 1H), 3.92
(m, 2H), 3.55 (m, 211), 3.49 (s,
[00631]EXAMPLE 8:
3-(2-171uoro-4-iodo-phenvlamino)-
furof3.2-clp dine-2-  carboxylic
acid cyclopropylmethoxv-amide H0F
A mixture of ethyl
3-(2-fluoro-4-iodo-phenylamino)-f
uro[3.2-e]pyricline-2-carboxylate
(87 mg, 0.20 mmol), IN aqueous
sodium hydroxide solution (0.21
ml, 0.21 mmol) and methanol 130
(2 ml) were heated at 65C for 60
minutes. The reaction mixture was
concentrated in vacua then
azeotropcd with toluene (3 x 10
ml) to give a solid residue. The
solid residue was dissolved in
anhydrous THE (5 ml) and
cyclopropylmethylhydroxylamine
hydrochloride (49 mg, 0.40 mmol),
EDCI (48 mg, 0.25 nunol), HOBt
(36 mg, 0.27 mmol) and DIPEA (140
id, 0.80 mmol) were added. After
stirring overnight at 40C, the
residue was absorbed onto HM-N
and purified by flash
chromatography (Si-SPE, diethyl
ether: Me01-1, gradient 98:2 to
95:5) to afford the tide compound
as an off-white solid (31 mg,
33%). 1H NMR (CDCh, 400MHz) 8.84
(s, 1H), 8.62 (s, 111), 8.59 (d,
J = 5.9 Hz, 11-1), 7.99 (s, 1H),
7.51 (dd, J = 9.7 Hz, 1.5Hz, 1H),
7.43 (d, S = 8.6 Hz, 111), 7.38
(cl, J = 5.9 Ilz. 111), 6.98 (t,
J = 8.4 Hz, 1H), 3.90 (d, J = 7.5
Hz, 211), 1.20 (m, 111), 0.66
(in, 211), 0.37 (m" 211). [00632]
[006331 [006341 [00635] [00636] 



[00637]EXAMPLE 10:
3-(2-Fluoro-4-iodo-nhenylamino)-f
uroll.2-cldi ne-2- carboxylic
acid (2-hydroxy-ethoxv)-amide
HC3NO [006381Step 1:
3-(2-Fluoro-4-iodo-ohenylamino)-f
uroi3,2-cinyridine-2-carboxylic
acid (2-vi nyloxy-ethoxy)-amide
F b? C." [006391To a solution of
Ethyl
342-fluoro-4-iodo-phenylamino)-fu
ro[3,2-c]pyridine-2- carboxylate
(6.50g. 15.2 mmol) in THE (92 mL)
and methanol (31 ml) was added a
1.0 M aqueous solution of sodium
hydroxide (31 mL, 31 mmol). The
reaction mixture was heated to 65
C for 1.5 h and then cooled to
room temperature and concentrated
in yacuo. The resulting residue
was azeotroped with toluene (3 x
75 ml), and then suspended in THE
(75 inL). 042- Viny
loxy-ethyl)-hydrox-ylamine (1.86
g, 18.0 mmol),
N-N-diisopropylethylamine (10.4
mL, 60.0 mmol). EDCI (5.75 g,
30.0 mmol). and HOBt (4.46 g.
33.0 rnmol) were then added
sequentially, and the reaction
mixture stirred 18 hours at room
temperature. 18.9 g silica gel
was then added and the mixture
was concentrated in \hem). The
residue was purified by silica
gel chromatography (0-7%
Methanol:CH2C12) to afford the
title compound as a pale yellow
solid: 4.40 g, 60%. LCMS (method
C): RT = 2.11 min, M+H+ = 484. 1H
NMR (CDC13. 400Milz) 8.97 (s, I).
8.63 (s, 1H), 8.60 (d, S = 5.6
Hz, 1H), 7.98 (s, 11-T), 7.52
(dd. J = 9.6, 2.0 I lx, 1H). 7.44
(m, no, 7.39 (dd, J = 6.0, 1.2
Hz, 1H), 7.00 (t. J = 8.8 Hz,
1H), 6.56 (dd, J - 14.4, 6.8 Hz,
1 H), 4.34 (m, 2H), 4.21 (dd, J =
14.0, 2.0 Hz, 1 H), 4.12 (dd, J =
6.4, 2A) Hz, 1 H), 4.03 (m, 2
t1).  10064013-(2-Fluoro-4
odo-nhenvlamino)-fumf3.2-clrwridi
ne-2-earboacid (2-
hydroxy-ethoxv)-amfde [00641]To a
suspension of
3-(2-fluoro-4-iodo-phenyhuninobib
ro[3,2-]pyridinc-2- carboxylic
acid (2-vinylox-y-ethoxy)-amide
(4.40g. 9.10 mmol) in a mixture
of methanol (14.3 mL) and ethanol
(51.9 mL) was added a 1.0 M
aqueous solution of hydrochloric
acid (18.2 mL, 18.2 mmol) at 0 C.
After addition was complete, the
reaction mixture was brought to
room temperature and stirred for
1.5 h. Solid sodium bicarbonate
(4 75 g, 56.5 mmol) was then
added portionwise, and stirring
was continued for 15 minutes.
Silica gel (14 g) was added and
the mixture concentrated in
vacuo. The residual solid was
purified by silica gel
chromatography (0-10%
methanol:CH2C12) to afford the
title compound as a pale yellow
solid: 4.12g. 91%. LCMS (method
C): RT = 1.61 min, M+H - 458. 1H
NAIR (CDC13, 400M1-Jz) 8.84 (s,
IH), 8.61 (s, 1H), 8.60 (s,
11-1), 7.94 (s, 1H), 7.53 (dd, J=
9.6, 2.0 Hz. 110, 7.43 (m, 111),
7.38 (dd. J = 6.0, 1.2 Hz, 1H),
7.00 (t, J = 8.4 Hz. IH), 4.30
(b, 111), 4.11 (m, 2 H), 3.83 (b,
2 H). 1006421EXAMPLE 11:
3-(2-Fluoro-4-iodo-
henvlamin6I-furof3.2-cldine-2-
carboxylic acid
(2-v1nyloxv-ethm(v)-amide  N ,or
-N 1006431EXAMPLE 12:
3-(4-lodo-phenylamino)-furof3.2-c
lpyridine-2-carboxylic acid
((R)-2.3-dihydroxv-propoxy)-amide
[00644]Step 1:
3-(4-Iodo-phenylamino)-lurof3.2-e
lpyridine-2-carboxylic acid (iR)-
2,2-dimethy1-11,31clioxolan-4-ylm
ethoxv)-amide  H 



3c6N 1006451A mixture of ethyl
3-(4-iodo-phenylantino)-furo[3,2-
c]pyridine-2-carboxylate (100 mg,
0.24 mmol), IN aqueous sodium
hydroxide (260 pl) and ethanol (4
nil) was heated at 65C for 3
hours. The reaction mixture was
condensed and azeotroped with
toluene (3 x 20 133  ml) to give
a solid residue. The solid
residue was dissolved in
anhydrous THF (7 ml), to which
EDCI (57 mg, 0.30 not) and 11011t
(45 mg, 0.33 mmol) were added and
the mixture stirred for 30
minutes before
04(R)-2.2-dimethyl)-11,31dioxolan
-4-ylmethylThydroxylamine (71 mg,
0.48 mmoft and D1PEA (125 ql,
0.72 mtnol) were finally added.
After stirring for 16 hours at
ambient temperature, the residue
was absorbed onto I IM-IX and
purified by flash chromatography
(Si-SPE, eyelohexane: ethyl
acetate, gradient 50:50 to 0:100)
to afford the title compound as
an off white solid (103 mg, 84%).
LCMS (method I-1): ILL = 2.86 mm,
510. [00646]Step 2:
3(4-Iodo-phenvlamino)of3.2-elpyri
dine-2-carboxvlic acid ((R)-
2,3-clihmiroxv-propoxv)-ami de
100647]3-(4-Iodo-pheny1amino)-fur
o13,2-clpyridine-2-earboxylic
acid ((R)-22-
climethyl-11,311dioxolfm-4-yltnet
hoxy)-amide (100 mg, 0.19 mmol)
was dissolved in methanol and
subjected to chromatography
(Isolutei) SCX-2, Et0Ac then
Et0Ac: Me0H: Et3N, 89:10:1). The
resultant residue was absorbed
onto HM-N and purified by flash
chromatography (Si-SPE,
dichloromethane: Me0H, gradient
100:0 to 90:10) to afford the
title compound as a pale yellow
solid (38 mg, 42%). 1.CMS (method
A): RT = 6.16 min, MTH+ = 470. 1H
NMR (d4-MeOlL 4001v111z) 8.52 (d,
J = 5.9 Hz, 111), 8.48 (s. 1H),
7.67 (d, J = 8.8 Hz, 211), 7.60
(dd" J = 6.0Hz, 0.8 Hz, 1H), 7.00
(d. J = 8.7 Hz, 211), 4.09 (dd, 3
= 9.9 Hz, 3.4 Hz, 111), 3.93 -
4.00 (m. 2H), 3.61 -3.64 (m,
211). 1006481EXAMPLE 13:
3-(2-Chloro-4-iodo-phenvlamino)-f
umf3 2-eltwridine-2-  carboxvlic
acid ffR1-23-dihydroxv-propon)-am
i de  H 0 HOrr    [00649]Step 1:
3-(2-C'hlorm4-iodo-phenvlamino)-f
urol 3,2-c Invridine-2-carboxvlie
acid
(00-2,2-dimethy141.31dioxoltm-4-y
lmethoxvl-amide   1006501A
mixture of ethyl
342-chloro-4-iodo-phenylamino)-fu
ro[3,2-c]pyridine-2- carboxylate
(115 mg, 0.26 mmol), IN aqueous
sodium hydroxide solution (0.27
ml, 0.27 mmol) and industrialized
methylated spirits (3.0 ml) were
heated at 65C for 60 minutes. The
reaction mixture was concentrated
then azeotroped with toluene (3 x
10 ml) to give a solid  residue.
The resultant solid residue was
dissolved in anhydrous THE. (5
ml), to which 04(R)-
2,2-dimethyl-11,31dioxolan-4-ylme
thyl)hydroxylamine (75 mg, 0.51
mmol), EDCI (65 mg, 0.34 mmol),
HOW (49 rug, 0.36 mmol) and DIPEA
(175 id, 1.02 mmol) were added.
The reaction mixture was stirred
for 48h, and was then
concentrated under reduced
pressure. The resultant residue
was absorbed onto MM-N and
purified by flash chromatography
(Si-SPE, dichloromethane:
methanol, gradient 100:0 to 95:5)
to afford the title compound as a
yellow oil (119 mg, 84%). LCMS
(method B): RT = 3.14 min, MTH+ =
544. 1006511Step 2:
3-(2-Chloro-4-iodo-phenvlaininti)
-furor3.2-etpyridine-2-cart)ox-vl
ic acid ((R)-2,3-di
hvdroxv-nropoxy)-ami de 



[0065213-(2-Chloro-4-iodo-phenyla
mino)-furo[3,2-c]pyridine-2-carbo
xylie acid ((R)-
2,2-dimethy1-11,3"dioxolan-4-ylin
ethoxy)-amide (119 mg, 0.22 mmul)
was dissolved in methanol (5.0
ml) and loaded onto an
'solute(r), SCX-2 cartridge (5g).
'Ihe cartridge was then washed
with methanol (15 ml) and the
desired product was subsequently
cluted using 2M N11 in Me011. The
eluant was collected and
concentrated to give a residue.
The residue was absorbed onto
MM-N and purified by flash
chromatography (Si-SPE,
dichloromethane: methanol,
gradient 100:0 to 90:10) to
afford the title compound as a
white solid (20 mg, 18%). LCMS
(method A): Rr = 7.02 min, MTH+ =
504. 1H N1VIR (c14-Me011, 400MI
lz) 8.52 (d, J= 6.2 Hz, 1H), 8.52
(d, J = 0.9 Hz, 1H), 7.81 (cl, J
= 2.0 Hz; 113), 7.61 (dd, J = 6.2
Hz, 0.9 Hz, 1H), 7.58 (dd, .1=
8.5 I lz, 2.0 Ilz, 111), 7.01 (d,
.1= 8.5 11z, III), 4.09-4B5 (m,
1H), 3.98- 3.88 (m, 2H),
3.60-3.58 (m, 2H). [00653]EXAMPLE
14: 3-(2 6-Difluoro-4-iodo
henylamino)-furof3.2-c1 -din -2
carboxvlic acid
BR)-2.3-dihydroxy-nropoxv)-amide
H HO I F [00654]Step 1:
3-(2,6-Difluoro-4-iodo-phenvlamin
o)-furof3,2-cipvridine-2-carboxvl
ic acid
((R)-2.2-dimethyl-f1.31clioxolan-
4-vlinethoxv1-amide 110 H F
1006551A mixture of ethyl
3-(2,6-difluoro-4-iodo-phenylamin
o)-furot3,2-cIpyridine-
2-earboxylate (137 mg, 0.31
mmol), 1N aqueous sodium
hydroxide solution (0.32 ml, 0.32
mmol) and industrialized
methylated spirits (5.0 ml) were
heated at 65C for 60 minutes. The
reaction mixture was concentrated
then azeotroped with toluene (2 x
10 ml) to give a solid residue.
The solid residue was dissolved
in anhydrous THE (5 ml) before
0-((12.)-2,2-
dimetlay141,3]dioxolan-4-ylmethyl
)hydmxylamine (49 mg, 0.61
alma!), EDCI (77 mg, 0.40 mmol),
I I013t (58 mg, 0.43 mmol) and
DIPEA (213 id, 1.22 mmol) were
added. The resrtion miXture was
stirred for 16 hours and
concentrated under reduced
pressure. The residue was
absorbed onto IIM-N and purified
by flash chromatography (Si-SPE,
dichloromethane: methanol,
gradient 100:0 to 95:5) to afford
the title compound as a yellow
oil (63 mg, 37%). LCMS (method
B): = 2.87 min, M+FIE = 546.
[006561Step 2:
3-(2_6-Difluoro-4-iodo-phenvlamin
o)-furol3
2-clnyridine-2-carboxvlic acid
((R)-2,3-dihydroxy-propoxvl-amide
[00657]3-(2,6-Difluoro-4-iodo-phe
nylamino)-furo[3,2-c]pyridine-2-e
arboxylic acid
((R)-2,2-dimethy1-0,31dioxolan-4-
ylmethoxy)-amide (63 mg, 0.11
inmol) was dissolved in methanol
(4.0 ml) and loaded onto an
'solute(r) SCX-2 cartridge (5g):
The cartridge was then washed
with methanol (15 ml) and the
desired product was subsequently
elided using 2M NH3 in Me0H. The
cluant was collected and
concentrated to give a residue.
The resultant residue was
absorbed onto HM-N and purified
by flash chromatography (Si-SPE,
diehloromethane: methanol,
gradient 100:0 to 90:10) to
afford the title compound as a
white solid (17 mg, 31%). LCMS
(method A): RT = 5.97 min, M+11+
= 506. 114 NNIR (di-Met/11,
400MHz) 8.48 (d, J= 6.0 Fiz,
114), 8.26 (s, 111), 7.55 (d, J
=6.0 Hz, 1H), 7,54-7.49 (m, 2H),
4.08-4.05 (in, 1H), 3.96-3.87 (m,
211), 3.60-3.58 (m, 2H).
[00658]EXAMPLE 15:
3-(2,5-Difluoro-4-iodo-nhenylamin
o)-furof3.2-elpyridine-2-
carboxylic acid
((R)-2.3-dilwdroxv-pronox0-amide
sor-z-l ' H r N [00660]A mixture
of ethyl
3-(2,5-difluoro-4-iodo-phenylamin
o)-furo [3,2-c]pyridine-
2-carboxylate (163 mg, 0.37
mmol), IN aqueous sodium
hydroxide solution (0.38 ml, 0.38
mmol) and industrialized
methylated spirits (4.0were
heated at 65C for 30 minutes. The



reaction mixture was concentrated
in yam) then azeotroped with
toluene (2 x 10 nil) to give a
solid residue. The solid residue
was dissolved in anhydrous THF (5
ml) before 04(R)-2,2-
dimethy1-11,31dioxolan-4-ylmethyD
hydroxylamine (106 mg, 0.72
mmol), EDCI (91 rag, 0.470 mmol),
HOBt (69 mg, 0.51 mmol) and DIP
HA (250 nl, 1.45 nunol) were
added. The reaction mixture was
stirred for 16 hours and
concentrated under reduced
pressure. The residue was
absorbed onto HM-N and purified
by flash chromatography (Si-SPE,
clichloromethane: methanol,
gradient 100:0 to 95:5) to afford
the title compound as a yellow
oil (152 mg, 76%). LCMS (method
B): RT 3.01 min, M 14-T. - 546.
[00661]Step 2:
3-(2,5-Difluoro-4-iodo-phenvlamin
ol-furor3
2-clruridine-2-earboxylic acid
KR)-2.3-dihydroxy-propoxv1-amide
[00662]3-(2,5-Difluoro-4-iodo-phe
nylamino)-furo[3,2-c]pyridine-2-c
arboxylic acid
BR)-22-dimethyl-11,31dioxolan-4-y
lmethoxy)-amide (145 mg, 0.27
mmol) was dissolved in methanol
(5.0 ml) and loaded onto an
Isolate(r) SCX-2 cartridge (5g).
The cartridge was then washed
with methanol (15 ml) and the
desired product was subsequently
elute(' using 2M NI 13 in Me011.
The eluant was collected and
concentrated to give a residue.
'the residue was absorbed onto
HM-N and purified by flash
chromatography (Si-SPE,
dichloromethanc: methanol,
gradient 100:0 to 90:10) to
afford the title compound as a
white solid (75 mg, 56%). LCMS
(method A): RT = 6.49 min, M+H+ =
506. 111 N MR (c14-Me0H, 400MHz)
8.61 (d, J= 0.9 Hz, 1H), 8.52 (d,
J=6.1 11z, 1H), 7.61 (dd, J= 6.1
Hz, 0.9 Hz, 1f1), 7.59 (dd,
J=10.111z, 5.7 Hz, 211), 6.94
(dd. J-8.4 Hz, 7.5 Hz, 111),
4.07-4.03 (m, 111), 3.96-3.87
(tn, 211), 3.63-3.55 (m. 2H).
[00663]EXAMPLE 16:
4-113-(2-Fluoro-4-iodo-phenvlamin
o)-firot3.2-cl pyridine-2-
earbonyllaminooxy}-niporidine-1-c
arboxvlic acid tert-huryl ester
e04: 0 6)-H 0,,yN / \ [00664]A
mixture of
3-(2-11uoro-4-iodo-phenylamino)-f
aro[3,2-c]pyridinc-2- carboxylic
acid (398 mg, 1 mmol), HOBT (190
mg, 1.4 mmol) and EDCI (240 mg,
1.25 mmol) in THF (5 nil) was
stirred for 1h. To this mixture
was added DIPEA (530 ph 3.0 mmol)
and
4-aminooxy-piperidine-1-carboxyli
c acid tert-butyl ester (432 mg,
2.0 mmol). After stirring
overnight, the reaction mixture
was concentrated in vacuo,
diluted with ethyl acetate (30
ml) and washed with saturated
NaHCO1 solution (10 ml). The
organic layer was isolated, dried
over sodium sulfate and
concentrated in vacuo.
Purification of the resultant 137
residue by flash chromatography
(Si-SPE, dichloromethane:
methanol, gradient 100% to 95:5)
afforded the title compound as a
pale yellow foam (285 mg, 47%).
LCMS (method A): RT = 10.43 min,
M+Il+ = 597. 111 NM14 (CDCI3,
400MHz) I L86 (s, 111), 8.15 (s,
1H), 7.66 (dcl, J = 10.8 Hz, 2.0
Hz, 111), 7.61 (d, J = 8.6 Hz,
114), 7.51 (m, 111). 7.43 (dd, J
= 8.8 Hz, 1H), 7.32 (d, J = 7.7
Hz, 111), 7.27 (m, IH), 6.86 (t,
J = 8.8 Hz, 111), 4.88 (d (hr), J
= 3.4 Hz. IH), 4.60 (t (br), 1=
5.5 Hz, lip, 3.17 (ddd, J= 13.6,
8.8.3.7 Hz, 21-1), 1.97-2.03 (m,
2H), 1.7- 1.81 (m, 2H), 1.63 (s,
9H). [00665]EXAMPLE 17:
3-(2-Fluoro-4-iodo-ohenylamino)-f
urcd32-cipvridine-2-  carboxylic
acid
(2-moroholin-4-M-ethoxv)-amide
.7n H F \ 1006661A mixture of
3-(2-fluoro-4-iodo-phenylamino)-f
two [3,2-e]pyridine-2- carboxylic
acid (199 mg, 0.5 mmol), HOBt (95
mg, 0.7 mmol) and EDCI (125 mg,
0.65 mmol) in TIP (2 ml) was
stirred for 1h. To this mixture
was added DIPEA (270 pi, 1.5
mmol) and
O.(2-Betrahydropyran-4-yDethyl)hy
droxylamine (146 mg, 1.0 mmol)
Aftcr stirring overnight, the
solution was concentrated in
vacuo, diluted with ethyl acetate
(30 nil) and washed with
saturated Nal1CO3 solution (10
ml). The organic layer was
isolated, dried over sodium
sulfate and concentrated in
vacuo. Purification of the
resultant residue by flash
chromatography (Si-SPE,
diebloromethane: methanol,
gradient 100:0 to 95:5) afforded
the title compound as a foam
which crystallised from
etheddiehloromethane (75 mg,
28%). LCMS (method A): RT = 5.67
mm. M+14+ 527. 114 NMR (CD(1),
400MHz) 8.77 (s, 1H), 8.63 (d, =
0 7 Hz, 111), 8.59 (d, .1= 5.8Hz,
114), 7.99 ( s, 1H), 7.51 (dd. J
= 9.7 Hz, 2.0 Hz, 1H), 7.42-7.46
(m, 110, 7.37 (dd. J = 6.0, 1.2
Hz, 111), 6.99 (t, J = 8.5 Hz,
1H), 4.20-4.12 (m, 2H).3.92-3.80
(m, 214), 3.17 (ddd, J = 13.6,
8.8, 3.7 Hz, 211), 2.03-1.97 (m,
211). 1.81-1.7 (m, 2H), 1.68-1.61
(m, 2H). [00667]EXAMPLE 18:
7-Bromo-342-fluoro-4-iodo-phenvia
minol-furo13,2-
c1ovridine-2-carboxylie acid
((R)-2.3-dihydroxv-propoxv)amide
0 



HO0 OH 100668]Step
7-Bromo-3-(2-11uoro-4-iodo-phenyl
amino)-furo13.2-eipvridine-2- 138
Attorney Docket No. P2373R2
carboxylic acid (2-dimethyl-[1
31dioxolan-4-ylmethoxy)-amide
[006691A mixture of
7-bromo-3-(2-fluoro-4-iodo-phenyl
amino)-furo[3,2-c]pyridine-2-
carboxylic acid (50 mg, 0.21
mmol) and carbonyl diimidazole
(35 mg, 0.21 mmol) in
acetonitrile (2 ml) was heated at
50C for 4 hours. The reaction was
then treated with a solution of
0-fiR)-
2,2-dimethy1-11,31dioxolan-4-ylme
thyl)-hydroxylamine (46 mg, 036
mmol) in acetonitrile (1 nil) and
heated at 80C for 3.5 hours
before cooling and allowing to
stand at room temperature. The
reaction mixture was filtered,
washed with ethyl acetate before
the filtrate was collected and
concentrated in vacuo.
Purification of the resultant
residue by flash chromatography
(Si-SPE, dichloromethane: ethyl
acetate, gradient 1:0 to 4:1 to
0:1, then methanol) afforded the
title compound as a light brown
solid (11 mg. 20%). LCMS (method
B): Kr = 3.55 min. M--Hr =
606/608. [00670]Step 2:
7-13romo-3-(2-fluoro-4-iodo-uhenv
lamino)-fur013,2-cluvridine-2-
carboxylic acid
((10-2.3-dihydroxy-propoxv)amide
[00671]7-Bromo-3-(2-fluoro-4-iodo
-phenylamino)-figo[3,2-c]pyridine
-2-carboxylie acid
((R)-2,2-dimethy1-1-1,31clioxolan
-4-ylmothoxy)-amide (40mg,
0.066mmol) was dissolved in
0.067M methanolic HC1(2.79m1,
0.198mmol) and stirred at room
temperature for 40 mins. The
reaction mixture was concentrated
in vacua then azeotroped with
toluene (2 x 15m1). The resultant
residue was dissolved in IMS (4
ml), and then potassium carbonate
was added, before stirring at
room temperature for 4 mins. The
reaction mixture was filtered and
washed with RAS, before the
filtrate was evaporated in vacuo
to afford a solid. The resultant
solid was triturated with
acetonitrile to afford the
desired product as a cream solid
(29 mg, 77%). LCMS (Method A): RT
= 9.06 min, m+Ft- = 566/568. II
NMR (CD3013): 8.68 (1H, s, br),
8.42 (IH, s, br), 7.61 (1H, dd. J
= 10.2, 1.9Hz), 7.52 (1H, m),
7.07 (1H, t, J = 8.6Hz), 4.12
(1H, dd, J = 10.0, 3.4Hz), 3.99
(1H, dd. J = 10.0, 6.8Hz), 3.96
(HT m), 3.63 (211, m). [00672]
[00673] [00674] [00675] [00676]
[00677] EXAMPLE 97:
3-(2-Fluoro4-iodonhenyliumno)furo
r3,2-clovridine-2-  carboxylic
acid (1-methylpiperidin-4-vloxy)
amide    100678/A mixture of
3-(2-fluoro-4-iodo-phenylamino)-f
urop,2-c]pyridine-2- carboxylic
acid(piperidin-4-ylcxy)-amide (80
mg, (1.16 mmol), pyridinium
p-toluenesulfonie acid (40 mg,
0.16 mmol) and formaldehyde (0.05
ml, 10M aq. soln., 0.48 mmol) was
suspended in methanol (0.5 ml)
and was stirred under argon for
16 hours. Sodium cyanoborohydride
(30 mg, 0.47 mmol) was added and
the resulting solution was
stirred for lh. The solvent was
evaporated and the resultant
residue partitioned between ethyl
acetate and sodium bicarbonate,
the organic layer was isolated,
washed with brine, dried (Na2SO4)
and evaporated. The resultant
product was purified by flash
chromatography (Si-SPE 2M
methanol ic ammonia: DCM gradient
0:100 to 10:100) to afford the
product as a pale yellow solid
(50 mg, 61% yield). LCMS (method
A): = 5.49min; M+FE 511; 1H NMR
(CDC13) 1.88 (211, m), 2.08 (211,
in), 2.22 (2H, m), 2.31 (3H, s),
2.78 (21-1, in), 4.08 (1H, m),
6.98 (111, t, J = 8.5Hz), 7.37
(1H, dd. J = 5.9, 1.0Hz), 7.44
(1H, m), 7.51 (1H, dd, J = 9.8.
1.9Hz). 7.99 (1H, s), 8,59 (1H,
d, J = 5.9114 8.63 (11-1, d, J =
1.0E14 [00679]EXAMPLE 98:
342-F1uoro-4-iodorphenviaminoffur
o13.2-ellwridinc-2-  carboxylic
acid (2-dimethylaminoethoxy)
amide  



1006801A mixture of
3-(2-fluoro-4-iodo-phenylamino)-f
ur o[3,2-e]pyridine-2-earboxylic
acid (2-methylamino-ethoxy)-amide
(45 mg, 99 nunol), formaldehyde
(81.1L, 107 mmol), pyridinium
p-toluenesulfonic acid (25 mg, 97
mrnol) in ethanol (1 mL) was
stirred at 0-5C for 30min. Sodium
cyanoborohydride (7 mg, 106
mrnol) was added and the solution
was stirred for 30 min at room
temperature. HO (1M, 200 pH) was
added and the solution was loaded
onto an Isoluteig SCX-2 cartridge
(2 g) eluting with methanolie
ammonia. The appropriate
fractions were combined and
concentrated to provide a residue
which was further purified by
flash chromatography (Si-SPE
gradient 2M methanolle ammonia:
DC M 0:100m 10:100) to afford the
product as a white foam. (23 mg).
LCMS (method A): R1 = 5.12min
M-H-E 484; 1H NMR (CD30D) 2.70
(6H, s), 3.11 (2H, m), 4.15  (2H.
n). 6.80 (1H, t, J = 8.7Hz), 7.42
(IH, m), 7.53 (111, dd, I = 10.6,
1.9Hz), 7.61 (lH, dd. = 5.9,
0.911z), 8.47 OIL ds J = 5.9Hz),
8.56 (11-1, d, J = 0.9Hz).
[00681]EXAMPLE 99:
(2-Fluoro-4-iodo-phenylamino)-N-t
ertsbutoxyfurol
clnvridine-2-earboxamide  A
mixture of
3-(2-fluoro-4-iodo-phenylamino)-f
uro[3,2-elpyridine-2-carboxylic
acid ethyl ester (251 mg, 0.59
mmol), IN aqueous NaOH solution
(1.77 ml, 1.77 rnmol), methanol
(15 ml) and tetrahydrofuran (15
ml) was retluxed for 2 hours. The
reaction mixture was concentrated
in vacuo then the resultant
residue was azeotroped with
toluene (3 x 15 ml) to give a
solid residue. The solid residue
was triturated with ether (3 x 10
ml), and the ether layers were
discarded. The resultant solid
residue was dried under vacuum.
The solid residue was then
dissolved in anhydrous DME (5 ml)
before 0-teributylhydroxylamine
hydrochloride (58 mg, 0.56
mmol),11ATU (270 mg, 0.71 minol)
and DIPEA (470 td, 2.36 mmol)
were added. After stirring for 18
hours at ambient temperature the
solvent was evaporated and the
resultant residue was purified by
preparative PIPLC to afford the
tide compound as a white solid
(80 mg, 23%). LCMS (method E): RT
= 2.30 miff MU r= 470.111 NMR
(CDC13, 400MI lz) 8.82 (d, 111),
8.69 (s, 1H), 8.39 (s, 1H), 8.15
(s, 111), 7.73 (rt. 111), 7.59
(dd, 1H), 7.51 (d,m, 1H), 6.85
(t, III), 1.4 (2, 1H).
1006821EXAMPLE 100:
(3-(2-fluoro-4-iodophenylamino)fr
o13 2-cipyriclin-2-v1)(1-
oxothiazolidin-3-vOmethanone
[00683](3-(2-Fluoro-4-iodophenyla
mino)furo[3,2-e]pyridin-2-y1)(thi
azolidin-3- yl)methanone was
dissolved in methanol (1 ml) and
THE (1 ml) and cooled to -5C.
Oxone (21 mg, 0.035 mmol) in
water (0.5 ml) was added, and the
reaction was stirred and warmed
to room temperature over 1 hour.
The reaction was diluted with
ethyl acetate (3 ml) and water (1
ml) and solids decanted. The
layers were separated, the
aqueous layer extracted with
ethyl acetate, and the combined
organic layers were washed with
sat. aqueous NaHCO3, and  brine,
dried (MoSO4), and concentrated..
The resulting oil was purified by
reverse phase HPLC to provide the
UFA salt of the title compound as
a yellow solid (6.8 mg). LCMS
(method DE RI = 2.45 min M+HI =
486. [006841EXAMPLE 101:
(3-(2-fluoro-4-iodonhenvlanuno)fu
rol3.2-c lust din-2-
yl)(1,1-dioxothiomorpholin-4-yOme
thanone  o4fl
[00685](3-(2-Fluoro-4-iodophenyla
mino)furo 13,2-c]pyri
din-2-ylEthiomorpholin-4-
yl)methanone (19 mg, 0.039 mmol)
was dissolved in methanol (1 ml)
and TIM (1 ml) and cooled to -5C.
Oxone (30 mg, 0.049 mmol) in
water (0.5 ml) was added, and the
reaction was stirred while
warming to room temperature over
1 hour. The reaction was diluted
with ethyl acetate (3 ml) and
water (1 ml) and solids decanted.
The layers were separated, the
aqueous layer extracted with
ethyl acetate, and the combined
organic layers were washed with
saturated aqueous NaHCO3, and
brine, dried (MgSO4), and
concentrated.. The resulting oil
was purified by reverse phase
HPLC to provide the TPA salt of
the title compound as a yellow
solid (1.5 mg). LCMS (method E) R
4.17, Mtl = 516. 1006861EXAMPLE
102:
(3-(2,5-diftuoro-4-(4-rwrazolvl)p
henylatnino)furo132-
clpyridin32-14)(00-3-hydroxvostro
lidin-l-v1llnethanone NO T.,( H E



--",----ir LN N H A degassed
solution of
(3-(4-bromo-2,5-difluorophenylami
no)furo[3,2-Elpyridin-2-y1)(00-3-
hydroxypyrrolidin-l-yOmethanone
(53 mg, 0.12 mmol),
1-Boc-pyrazole-4-boronic acid
pinacol ester (53 mg, 0.18 m mo
I), Pd(PPh3)4 (7.0 mg, 0.0061
mmol), and Na2CO3 (29 rag, 0.27
mmol) in dimethoxyethanc (2.0
m1). ethanol (0.7 nil), and water
(0.7 ml) was heated at reflux
overnight. The reaction mixture
was cooled to ambient
temperature, filtered, and the
solid was washed with ethyl
acetate and dried to provide the
crude product as a tan solid (41
mg, 804 LCMS (method D): RT =
1.44 min M , Fr = 426) 11-INNIR
(HMSO-do, 400:NErlz) 8.77-8.82
(in, 2H), 8.66-8.68 (m, 114),
8.07 (app s, 211), 7.91-7.93 (m,
1 H), 7.73-7.78 (m, '.
7.10-7A5 (m, 1 H), 4.32-4.41 (m,
1 H). 3.89-4.04(m, 2 H), 326-3.80
(m, 1 I I), 3.45-3.62 (m, 2 H),
1.80-2.02 tm, 2 [00687]EXAMPLE
104:
2-DimethvIcarbamov1-3-(2-fluoro-4
-iodo-hhenvlamino)-
furo13.2-cluvridine-7-earboxylie
acid ethyl ester 0 1006881To a
solution of
2-dhnethylearbamoy1-3-(2-fluoro-4
-trimethylsilanyl-
phenylaminolfuro[3,2-c]pyridine-7
-earboxylic acid ethyl ester (84
mg, 0.19 mmol) in dichloromethane
(3 ml) at -10C was added iodine
monochloride (0.38 ml, 038 mmol,
1M solution in dichloromethane)
and the solution was stirred at
this temperature for 1 hour. A
saturated solution of sodium
thiosulfate (5 ml) was added and
the mixture was poured into
saturated sodium thiosulfate (15
m1). The aqueous layer was
isolated then extracted with
dichMromethane (2 x 25 ml),
before the combined organic
layers were washed with brine,
dried over magnesium sulfate and
concentrated in vacuo.
Purification of the resultant
residue by flash chromatography
(Si-SPE, dichloromelhane : Pbutyl
methyl ether gradient 1:0 to 1:3)
afforded the title compound as a
yellow waxy solid (87 mg, 92%).
LCMS (method 13): RT = 3.97 min,
M=H = 498. 1006891EXAMPLE 105:
3-(2-Fluoro-4-iodo-uhenylamino)-7
-hydroxvmethyl- furo[3.2-e]p
dine-2-carboxylic acid
dimethylamide   [00690]To a
solution of
2-dimethylcarbamoy1-3-(2-fluoro-4
-iodo-phenylamino)-
furo[3.2-clpyridine-7-carboxylic
acid ethyl ester (96 mg, 0.193
mmol) in THF (4 ml) at -40C was
added dropwise lithium
triethylborohydride (0.41 ml,
0.41 mmol, 1M solution in T111).
The resulting mixture was stirred
at -40C for 30 minutes before
quenching the reaction with the
addition of saturated ammonium
chloride (20 ml). '[he aqueous
layer was isolated then extracted
with diehloromethane (3 x 20 ml)
before the combined organic
layers were dried over magnesium
sulfate and concentrated in
vacua. Purification of the
resultant residue by flash
chromatography (Si-SPE,
dichloromethane : ethyl acetate
gradient 1:0 to 0:1 then ethyl
143  acetate : methanol 85:15)
afforded crude material. The
crude material was triturated in
methanol to afford the title
compound as a white solid (34 mg,
39%). 1H NMIZ (DMSO-Do, 400 MHz)
3.07 (611, 5, br), 4.83 (21-1, d
I = 5.6 Hz), 5.47 (1H, 1, J = 5.6
lz), 6 87 (111, t, J= 8.7 Hz),
7.43 (1H, m), 7.66 (111, dd, J =
10.8, 2.0 Hz), 8.54 (2H, m), 8.56
(1H, s). LCMS (method A): RT =
6.74 min, M+1-1' =456.
[00691]EXAMPLE 106:
3-(2-Fluoro-4-iodo-phenylamino)-7
-phenoxvinethyl-
furoF3,2-clpyridine-2-earboxylic
acid dimethylamide  Ni [00692]To
a solution of
3-(2-fluoro-4-iodo-phenylarnino)-
7-hydroxymethyl-furo [3,2-
c]pyridine-2-carboxylic acid
dimethylamidc (34 mg, 0.075 mmol)
and triphenylphosphine (20 mg,
0.075 mmol) in TIT (3 ml) was
added phenol (7.75 mg, 0.083
mmol) and DIAD (18.5 j.tl, 0.094
mmol) and the mixture was stirred
at room temperature for 21 hours.
The reaction mixture was diluted
with ethyl acetate (40 ml) washed
with 1M NaOH (15 ml) and brine
(15 m1). The organic layer was
isolated, dried over magnesium
sulfate and concentrated in
vacuo. Purification of the
resultant residue by flash
chromatography (Si-SPE,
dichlorornethane : ethyl acetate
gradient 1:0 to 0:1 then ethyl
acetate : methanol 85:15)
afforded crude material.
Repurification by flash
chromatography (Si-SPE, ethyl
acetate : dichloromethane :
cyclohexane 1:4:1) afforded the
title compound as a white solid
(12 mg, 39%). HN1V& (CDC13, 400
MHz) 3.26 (6H, s, br), 5.37 (2H,
s), 6.94 (1H, t, J = 8.6 Hz),
7.02 (3H, m), 7.33 (2H, m), 7,41
(111, in), 7.49 (1H, dd, J = 9.9,
1.9 Hz), 8.55 (1H, s). 8.66 (2H,
apparent 9. LCMS (method A): RT=
12.30 min, M+1-1+ = 532.
[00693]EXAMPLE 107:
7-chloro-3-(2-fluoro-4-iodo-phenv
lamino)-furo13.2-
elovridine-2-carboxyl ic acid
sodium salt F 



[00694)To a suspension of
7-chloro-3-(2-11noro-4-iodo-pheny
lamino)-furoI3,2-
e]pyridine-carbox-ylic acid ethyl
ester (100 mg. 0.277 mmol) in
methanol (7 ml) was added 1M NaOH
(0.32 ml, 0.32 nunol) and the
mixture was stirred at 55C for 3
hours. The  resultant suspension
was cooled to room temperature
and stirred for 17 hours then
heated at 55C for 2.5 hours. The
reaction mixture was concentrated
in vacua and the residue
azeotroped with toluene (2 x 20
m1). The resultant residue was
then triturated in water and
filtered to afford the title
compound as a white solid (74 mg,
75%). Ill NMR (C1)30D, 400 MHz)
6.95 (1W 1, 1 = 8.61-14, 7.44
(11-1, ddd, I = 8 4, 1 8. 1.2 Hz)
7.54 (111, dd. J = 10.4, 1.9 Hz),
8.48 (IH, s), 8.49 (1H, s). LCMS
(method A): 12, = 10.57 min, M+H+
= 433. 1006951EXAMPLE 108:
7-Ch1oro-3-(2-fluom-4-iodo-pheny1
aminol-furo13 .2-  clovri di
ne-2-carboxyl i c acid amide
[00696]To a solution of
7-chloro-3-(2-fiuoro-4-iodo-pheny
lam ino)-fum[3,2-
nipyridine-2-carboxylic acid
sodium salt (60 mg, 0.110 mmol)
and ammonium chloride (17.5 mg,
0.33 mmol) in DMF (1.5 ml) was
added FIATU (84 mg, 0.22 mmol)
and diisopropylethylamine (75 ul,
0.44 mmol) and the resulting
solution was stirred at room
temperature for 3 hours. The
reaction mixture was diluted with
ethyl acetate and washed with
water then saturated sodium
bicarbonate and then brine. The
organic layer was dried over
magnesium sulfate, filtered and
concentrated in vactio. The
resultant residue was niturated
in acetonitrile to afford the
title compound as a yellow solid
(14 mg, 30%). IH MAR (CDCF, 400
MHz) 5.69 (1H, s, br), 6.30 (1H,
s, br), 6.98 (1H, t, J = 8.4 114
7.46 (111, m), 7.53 (1H, cid, I =
9.7, 1.9 Hz), 8.03 (IH, s), 8.46
(111, s), 8.56 (1H, s). LCMS
(method A): RT= 10.46 min, Ml i =
432. [00697]EXAMPLE 109:
3-(2-Fluoro-4
odo-ohenvlamino)-furof3,2-clovrid
inc-2-  carboxxlic acid
(2-methanesulfonvlamino-ethoxv)-a
mide
N-(2-Aminooxy-ethyl)-methanesulfo
namide (116 mg, 0.75 not),
3-(2-11uoro-4-iodophenylamino)-fu
ro[3,2-e]pyridine-2-carboxylic
acid (300 mg, 0.75 mmol), EDC
(159 mg, 0.83 mmol), HOST (112
mg, 0.83 mmol) and DIPEA (0.13
ml, 0.75 mmol) were suspended in
THE (5 ml) before DMF (5 drops)
was added. The reaction was
stirred at room temperature for
16 hours. The reaction was
concentrated in vacun and the
residue dissolved in ethyl
acetate (20 me and washed with
aqueous saturated sodium
bicarbonate solution (20 m1). The
aqueous layer was washed with
ethyl acetate (2 8: 10 ml) and
the combined organic extracts
were washed with brine and dried
over magnesium sulfate and
concentrated in vacua. The
resultant residue was subjected
to flash chromatography (Si02,
gradient 0-10% methanol in
dichloromethane) to yield the
title compound as a light yellow
solid (120 mg, 49%). IHNMER.
(CDC'. 400 MHz) 8.95 (11 I, s),
8.61-8.59 (2H, m), 7.91 (1H. s),
7.54 (1H, dd, J = 9.6, 1.9 I lz),
7.48 (IH, dt, J = 8.4, 1.3 Hz).
737 (1H, dd, J = 5.9, 0.8 Ilz),
7.03 (1H, t,    8.4 Hz), 6 09-6
06 (III, in), 4.17-4.15 (at m),
3.47-3.43 (2H, m), 3.04 (311, s).
LCMS (method A): 12r = 7.34 min,
M+I I+ = 535. [00698]EXAMPLE 138:
7-Chloro-3-(2-fluoro-4-iodo-phenv
lamino)-fitrol3,2-  chwridinc-2-
carboxylic acid
((R)-2,3-difivdroxv-proidoxv)-ami
de   100699]Step 1:
7-Chloro-3-(2-fluoro-4-iodo-pheny
lamino)-furo13.2-el idine-2-
carboxylic acid  HO  A suspension
of
7-chlom-3-(2-fluoro-4-iodo-phenyl
amino)-furo[3,2-plpyridine-2-carb
oxylic acid ethyl ester (150 mg,
0.33 mnaol) in IMS (10 ml) was
treated with was treated with
sodium hydroxide (1M aqueous
solution, 0.832 ml) and the
reaction mixture heated at 60C
for 3 hours. The resultant
mixture was allowed to cool then
concentrated in vacun, the crude
residue treated with water and
the mixtinn adjusted to pH 5 with
acetic acid. The resultant
suspension was filtered, the
residue collected and dried in
vacua to give the tide compound
as a yellow solid (105 mg, 74%).
111 NMR (DMSO-ds 400 MI lz)
8.63(1 H, s), 8.45(1 H. s), 7.69
(1 H, d, J = 10.28 Hz), 7.49 (1
H. d, J = 8.22 Hz), 7.03 (I H,
s). [00700]Ste 2:
7-Ch1oro-3-henylaininol-f o 3.2-c
vridine-2- carboxylic acid
((121-2.2-dimethy1-11.31dioxolan-
4-vImethoxy)-amide  146  



190701]A suspension of
7-chloro-3-(2-fluoro-4-iodo-pheny
lamino)-furo[3,2-
e]pyridine-2-carboxylic acid (177
mg, 0.41 mmol) in dry
dichloromethane (6 ml) under an
atmosphere of nitrogen was cooled
to 0C and treated with DMF (1
drop) and oxaly1 chloride (0.102
ml, 1.16 mmol). The reaction
mixture was stirred for 1 hour
then the solvent removed in
vacuo. The resultant residue was
re-suspended in dichloromethane
and treated dropwise with a
solution of
04(R)-2,2-dimethy1-[1,3]dioxolan-
4-ylmethyl)-hyclroxylamine (101
ma, 0.69 mm61) and DIPEA (0.172
nil, 1.21 rnmol) in
dichloromethane (4 ml) before
being stirred for 3 hours. he
reaction mixture was washed
(water, brine), dried (Na2SO4),
filtered and concentrated in
vacua to give the title compound
as a yellow foam (207 mg, 90%).
The foam was used in the
subsequent step without further
analysis or purification.
[00702]Step 3: 7-Ch
loro-3-(2-fluoro-4-iodo-ohcnylami
nol-furo13,2-elpvridine-2-
carboxylic acid
((14-2.3-dihydroxy-nropoxv)-amide
1007031A solution of
7-chloro-3-(2-fluoro-4-iodo-pheny
lamino)-furo[3,2-clpyridine-
2-carboxylic acid
((R)-2,2-dimethyl-[1,31dioxolan-4
-ylmelhoxy)-amide (280 mg, 0.49
mmo I) in methanol/ e.HC1 (0.14
ml c.11C1(.) in 25 ml methanol)
was stirred and room temperature
until TLC showed no starting
material remaining. The reaction
mixture was concentrated in vacua
and the residue treated with
dichloromethane (11 ml) and
triethylamine (0.210 ml),
stirring for 20 minutes before
re-concentrating in vacua. The
resultant solid residue was
subjected to reverse phase HPLC
(Phenomenex Luna 5 C18, 0.1%
HC071-1 in water on a gradient of
acetonitrile) to give the title
compound as a pale yellow solid
(168 mg, 66%). LCMS (method A): R
= 8.87 min,= 522. (CD3OD 400 MI I
z) 3.61 (114, dd. li 11.4,
5.31-1z), 3.65 (1H, dd, J - 11.4,
5.111z), 3.94 (11-1, m), 3.99
(1H, dd, J = 10.0, 6.8Hz), 4.11
OH dd, J= 10.0, 3.5Hz), 7.07 (1H,
t, J = 8,6Hz), 7.52 (1H, m), 7.61
(11-1, dd, .1= 10.2, 1.9E1z),
8.38 (1H, s), 8.56 (1H, s).
1007041EXAMPLE 139:
7-Fluoro-3-(2-flucwo-4-iodophenvl
amino)-furol3.2-
eltwridine-2-carboxylic acid
(2-hvciroxyethoxylamide  HO \H
O-N [00705]Step 1:
7-Fluoro-3-(2-fluoro-
odophenylamino)-furoll3.2-clpyrid
ine-2- carboxyl ic add
[00706]7-Fluoro-3-(2-fluoro-4-iod
ophenylamino)-furo[3,2-elpyridine
-2 carboxylic acid ethyl ester
(4.00 g, 9.0 mmo I) was stirred
as a suspension in ethanol (150
ml) at room temperature before
being treated with 1M NaOH and
heated at 60C for 2 hours. The
solvent was removed in vacuo and
the residue diluted with water
(50 ml) and acidified to pll 4
with glacial acetic acid. The
resulting solid precipitate was
collected by filtration, washed
with water and dried at 40C under
vacuum (P203) to give the title
compound (3.75 g quant.). LCMS
(method B) RT 3.51 min lx1+1.1.
417. 1007071Step 2:
7-Fluoro-3-(2-fluoro-4-iodophenvl
atninol-furd32-elpyridine-2-
carhoxvlic acid
(2-vinyloxvethoxylamide cCm 0-N
*-0 H FT-1"--">/F 



N
10070817-Fluoro-3-(2-11uoro-4-iod
ophenylamino)-furo13,2-c]pyridine
-2 carboxylic acid (3.75 g, 9.0
mmol) was stirred as a suspension
in dry DCM (100 ml) under argon
at 0 C, and treated dropwise with
oxabil chloride (2.24 ml, 25.7
mind), maintaining the
temperature below 5C. The
resulting mixture was stirred for
a further 1 hour before
concentration in vacuo. The
residue was re-suspended in dry
DChl (100 ml) under argon at 0 C
and treated dropwise with a
solution
0-(2-vinyloxyethy4)hydroxylamine
(1.40 g, 14.3 mmol) and
diisopropylethylamine (4.70 ml,
3.48g, 27 mmol) in DCN1 (20 m1).
The resulting 148  solution was
stirred and allowed to warm to
room temperature over 3 hours
before being washed with water
then saturated saline, dried
(MgSO4), filtered and evaporated
in vacuo to give a residue which
was subjected to flash
chromatography (Si02, gradient
0-10% ethyl acetate in
dichloromethane) to give the
title compound as a yellow solid
(2.41 g 53%). LCMS (Method B) RT
3.82 min Mil H+ 502. 1007091Step
3:
7-Fluoro-3-(2-fluoro-4-iodophenvl
amino)-furo132-clovridine-2-
carboxylic acid
(2-1wdroxvetboxy)amide
10071017-Fluoro-3-(2-fluoro-4-iod
ophenylamino)-furo[3,2-c]pyriciin
e-2 carboxylic acid
(2-vinyloxyethoxy)amicle (2.41 g,
4.80 mmol) was suspended in
ethanol (100 me and concentrated
hydrochloric acid (2.0 ml) added.
The mixture was stirred at room
temperature for 1 hour before
neutralizing by the addition
saturated aqueous sodium
hydrogencarbonate solution. The
solvent was then removed in
vacuo: and the resultant residue
was dissolved in DC1v1, washed
water, dried (MgSO4) filtered and
evaporated in vacuo to give a
crude residue which was subjected
to flash chromatography (Si02,
gradient 0 to 2% methanol in
dichloromethane) followed by
recrystallisation (aqueous
methanol) to give the title
compound as yellow needles
(0.837g. 36%). LEMS (method A):
RT 9.15 min, M-llY 476; 11INMR
(DMSO-d6, 400 MHz) 3.60 (2 H. m),
3.88-3.93 (2H, m), 4.70 (I H, br
s), 7.02 (1H, t, J = 8.68 Hz),
7.46-7.49 (1H, ml, 7.68 (1H, dd,1
= 10.55, 1.92 Hz), 8.36 (IH, s),
8.40 (1H, s), 8.64 (114, d, J =
2.58 Hz), 11.95 (l I I, s).
100711]EXAMPLES 20-96 and 111-159
[00712]Compounds in Tables 2, 3,
and 4 were prepared by general
methods outlined  below:
[00713]Amides and hydroxanaates
were prepared from the
appropriate acid by using the
coupling general method described
below. In some cases the
intermediate acid was not
isolated, the coupling reaction
performed on the crude
carboxylate salt produced by
following the saponification
general method.
[007141Saponification general
method 1007151A mixture of
carboxylic acid ester, I N
aqueous NaOH (1-2 eq.) and Et0II
was heated at 70C for 1 hour. The
reaction mixture was concentrated
in vacuo and azeotroped with
toluene to give the crude
carboxylate salt. 1007161Couplin0
general method  (007171The
appropriate carboxylic acid or
carboxylate salt was suspended in
anhydrous THE before the
appropriate hydroxylamine or
amine (I -4eq.), EDCI (I-2eq.) or
H.A Ill (1-2 eq.), HOBt (1-2eq.)
and DIPEA (2-4eq.) were added. In
some cases DMF was added as a
co-solvent to improve solubility.
Alter stirring at ambient
temperature until the reaction
was complete (LCMS/TLC). the
reaction mixture was concentrated
in vacua. The resultant residue
was dissolved in ethyl acetate
and washed with water before the
organic layer was isolated, dried
over sodium sulfate, then
concentrated in vacuo and
purified by one of the general
purification methods described
below. If necessary, any
protecting groups were then
removed using one of the
deprotection conditions described
below. [00718]Deprotection
eeneral methods [00719]Method A:
Aqueous 11C1 (IN or 2N) was added
to a mixture of the protected
substrate in an appropriate
solvent at ambient temperature.
The mixture was stirred until
analysis (TIC/I .CMS) showed
complete consumption of starting
material. The reaction mixture
was neutralized, concentrated in
vacuo and subjected to
purification. [007201Method B: A
solution of the substrate in
methanol was loaded onto an 



Isolutele SCX-2 cartridge: The
cartridge was then washed with
methanol before the desired
product was eluted using 2M
ammonia in McOH and the eluent
collected then concentrated to
give a residue. The residue was
subjected to purification.
1007211Method C: TBAF in THE was
added to a solution of the sityl
ether, the mixture stirred at
ambient temperature until
analysis (TLCILCMS) showed
complete consumption of starting
material. The reaction mixture
was concentrated in vacua and
subjected to purification.
[00722]Method D: TEA was added to
the substrate either neat or as a
solution in DCM. The reaction
mixture was stirred at ambient
temperature until analysis
(TTC/LCMS) showed complete
consumption of starting material.
The reaction mixture was
concentrated in vacua, and
subjected to purification.
[00723]Method E: A 20% solution
of piperidine in DME was added to
the substrate. The reaction
mixture was stirred at ambient
temperature until analysis
(TLC/LCMS) showed complete
consumption of starting material.
The reaction mixture was then
concentrated. 1007241Method F: A
4N HCl solution in dioxane was
added to the substrate. The
reaction mixture was stirred at
ambient temperature until
analysis (TLC/I.CIVIS) showed
complete consumption of starting
material. The reaction mixture
was then concentrated.
[00725]Method G: An aliquot (3
mol equivalents) of freshly
prepared HCI in methanol solution
[concentrated:11C! (0.14 ml) in
methanol (25 ml)] was added to
the coupled substrate at ambient
temperature. The mixture was
stirred until analysis
(TLC/LCMS) showed complete
consumption of starting material.
The contents were evaporated to
dryness and the residue was
dissolved in dichloromethane and
treated with triethylamine (3 mol
equivalents) at room temperature
for 10 min. The mixture was then
concentrated in V ae140 and the
residue subjected to
purification. [00726]Purification
ucneral methods  1007271Method A:
Si-SPE or Si-ISCO, ethyl
acetate/cyclohexane gradient
[007281Method B: Si-SPE or
Si-ISCO, ethyl acetate/DCM
gradient [00729]Method C: Si-SPE
or Si-ISCO, methanol/DCftl
gradient [00710]Method D: Si-SPE
or Si-ISCO, methanol/ethyl
acetate gradient [00731]Method E:
reversed phase 1 I PLC Phenomenex
Luna 5 phenyl/hexyl, 0.1% TEA in
water on a gradient of methanol
[00732]Method F: reversed phase
ELPLC Phenomenex Luna 5
phenyl/hexyl, 0.1% TEA in water
on a gradient of acetonitri le
[00733]Method G: reversed phase
HPLC Phenomenex Luna 5
phenyl/hexyl, 0.1% HCO2H in water
on a gradient of methanol
[00734]Method H: reversed phase
HPLC Phenomenex Luna 5
phenyl/hexyl, 0.1% HCO2H in water
on a gradient of wets:nitrite
[00731]Method 1: A solution of
the substrate in methanol was
loaded onto an Isolute(r) SCX-2
cartridge. The cartridge was then
washed with methanol before the
desired product was eluted using
2M ammonia in Me0H. 



[00736]Method I: Si-SPE or
Si-ISCO, ethyl acetate/hexane
gradient. 1007371Method K:
reversed Phase HPI.0 Sunfire C18,
0.05% TEA in water on a gradient
of acetonitrile. [007381Method L:
Si-SPE or Si-ISCO, ethanol/ethyl
acetate gradient. [00739]Method
M: Si-SPE, ether/pentane gradient
then methanol/ether gradient
[00740]Deviations from general
methods: ( Triturated in hot
methanol; 2 reclystallised from
ethyl acetate; 3 triturated in
diethyl ether;  recrystallised
from diethyl ether; 5
recrystallised from 5% Me0H in CI
la 3; 6 Si-SPE ether/pentane then
methanol in ether ducat; 7
triturated in ethyl acetate,
ester saponification with lithium
hydroxide, 9 A C18 column used; I
reaction carried out in DME;
ehloroforin/methanol
recrystallisation; 12 trituration
in acetonitrile; 13 DMF used as
reaction co-solvent; 11
recrystallisation in methanol;
final elution with 10% methanol
in ethyl acetate; 16 Reaction
mixture heated at 55C; 17
triturated in diethyl ether/DCM.
[00741] TABLE 2   Example
Structure/Name Intermediate
purification methoths) Deprotecti
on Method Final purification
Method (s)  LCMS RT, M IL Lk,
Method 1H NMR (ppm) 20 HNTh o .
a6o2a,=N
3-(2-rthurs-4-inis-stentiantnyii,



a[3 2-clpyddine-2-carna04ic add
(pipeddin-4-1loxy)-amide mono
tomiate sell  Am Me0H  5.41, 497,
A (DMSO-D6) 1.69 (2H. m), 1.91
(211, m), 2.71 (2H, in), 3.10
(2H, m), 3.93 (IH, in), 6.86
(1H.1 t, J = 8.811z), 7.44 (IH,
m).7.64 (211, m), 8.5 (IH, d, J =
5.8Hz), 8.59 (1H, d, J = 0.81
1z), 8.60 (2H, s, br) 21 H2or HI
o . -Is
3-(2-Fluoro4-Ndo-phenylarnino)-fr
ca2-cipyridine-2-canioxylic add
amide   B,2 6.68 398, A (DMSO-D6)
7.04 (IH, t, J = 8.7Hz), 7.50 (1!
I, m), 7.66 (IH, dd" J = 5.9,
0.9Hz), 7.70 (111, dd.,. J =
10.6, 1.9Hz), 7.78 (1H, s, br),
8.01 (111, s, br), 8.38 (1H, s),
8.54 (1H, a), 8.58 (111, d, .1=
5.9Hz) - H HO'-"--'0.11. 1F N o
\ii
3-/(2-Fluoro.4-i000-phenyli,methy
l-
arrtioj-Turo[3,2-clpyricline-2-ca
rnox pc acrd
(2-hydroxy-ethoxyLornide A 



A in 1MS D 6.40, 472, A (CDC13)
3.58 (3H, s), 3.78 (211, na),
4.09 (2H, m), 4.14 (1H, a, br),
6.99 (1 fl, t, 1= 8.6Hz), 7.38
(1H, dd. J = 5.9, 0.911z), 7.42
(I H, dd, J = 10.9. 2.0Hz), 7.48
(IH, ddcl, I = 8.6, 2.0, 1.0FIz),
8.23 OIL a), 8.55 (11-1, d, .1=
5.9Hz), 9.27(1H, s) 23 I
HO.,,..--0.N H 0...` --1
342-rnismatinio-phenrianini)tsi
0[3,2-Opyridine-2-carboxyfit acid
(2-hydrwry-ethOkf)-methyl-amide A
A in EMS A 7.24, 472, A (CD613)
3.31 (Ills, br), 3.58 (3H, s),
3.86 (211, m), 4.19 (2H. in),
7.00 (1H, t, I = 8.511z), 7.39
(II I, dd. J = 5.9, 1.0114, 7.44
(1H. m), 7.52 (III, dd, J = 9.8,
1.9Hz), 8.5 (1H. s), 8.59 11H, d"
J = 5.911z), 8.61 (IH, s)  24
H HO N0 



H o N.40 /I
3-(2-Fluoro-4-locro-ohenylamino)-
ifir o[3.2-c]lyndire-2-carboxylic
add avdroxyamide B A in McOH
5.93, 414, A (DMSO-D6) 6.98 (III,
t, J = 8.8Hz), 744 (1H, m), 7.68
(1H, dd, J = 10.7, 1.9Hz), 8.13
OE d, 1 = 6.5Hz), 8.54 (111, s),
8.8.1 (1H, d, .1 = 6.51-1z), 9.01
(1H, s), 11.58 (111, s, In) -- N0
H o" N
3-(2-Cluaro-l-odo-phenylaminoyfur
ctiet4civpylit2-itirlyieczed   '4
7.82, 497, A (CDCb) 1.82(2!, m),
2.08 (2H, m), 3.50 (2H, m), 4.03
(21-1, dt,1 = 11.9. 4.5Hz), 4.25
(IH, m), 6.99 (111, t, J =
8.511z), 7.37 (111, dd, J = 5.9,
0.9Hz), 7.45 (111, m), 7.52 (1H,
dd, J = 9.8, I .9H4), 7.99 (1H.
s), 8.6 (1H, d, J = 5.9Hzi), 8.6$
(1H, d, 1 = 0.91Iz). 8.72 (11-1,
s) 26 H0 HO -/--0 N-tACI I 



C(S---r-N'f'
3-(4-Bromo-2-chloto-phenylaminold
u ro[3,2-croyadine-2-carooxylic
acid (2-hydroxy-ernoxydamiae C, A
in IMS r-- 6.96, 426/ 428, A
(CE1i0D) 3.80 (211, m), 4.07 (2H.
m), 7.20 (1H, d, J = 8.6Hz), 7.45
(1121 dd, J = 8.6, 2.3Hz), 7.65
(1H. dd, J = 5.9. 0.911z), 7.71
@Rid, J = 2.D, 3Hz), 8.53 (Id, 1
= 0.9E14 8.56 (111. d, J = 5.9Hz)
27 itis-- \-,A ii1..- N0 aN 0
3-([3-12-Fluore-4dodo-phensriamis
ot
eurer32-cipynane-2-eartionylidarr
inocaydazetchned-catoxylic acre
tea-butyl ester    9.83, 568, A
(CDC13) 1.45 (9H, s), 4.11 (2H.
m), 4.17 (2H, in), 4.89 (111, tt,
J = 6.4, 4.0Hz), 7.01 (11-1, t, J
= 8.5Hz), 7.39 (111, cL 1 =
5.8Hz), 7.47 (1H, in), 7.53 (1H,
dd, J = 9.7, 1.9Hz), 7.97 (111.
s), 8.60 (1H, d, J = 5.8Hz), 8.61
(111, s), 8.95 (IH, s) 28 HO o H7
o -1- \ N
[3-(2-Fluaro-4-icdo-phenylamino)-
fu
ro[3.2-c]pyrichn-2-y1)-(4-hydroxy
-i saxazolidrn-2-y1)-methanone 



A D A 6.53,  470, A (DMSO-D6)
3.79 (11I, dd, J 11.40, 1.5Hz),
3.90 (1H, dd, 1 = 8.7, 1.8Hz),
3.98 (111, dd, 1 -= 8.7, 4.41-14,
4.00 (111, dd, 1 = 11.4, 5.5114
4.72 OH, m), 5.52 (1H, d. I t
4.0H7), 7.01 OH, t_ j= 8.7Hz), 6
7.49 (111, m), 7.70 ilI I, dd, I
= 10.5, 1.91-12), 7.73 (11-1, dd,
J = 5.9, 1.011z), 8.51 (111. s),
8.57 (1H, d. I = 1.0Hz), 8.58
(111, d, I= 5.9Hz)      C1 7.14,
428, A (CDC13) 3.94 (3111, s),
7.00 (1H. t, J = 8.5Hz), 7.37
(1H. dd, J = 5.9, 0.9Hz), 7.45
(1H m), 7.52 (1H, dd, J = 9.8,
2.0Hz), 7.98 (IH, s), 8.59 (111,
d, .11= 5.914z), 8.63 (111, S),
8.84 (111, s) 29 o ' \
3-(2-Fluoro-4-iodo-phenylamino)-f
ur a[3,2-]pyrichne-2-carboxylic
acid methoxy-amide      



30 H HO._ .....-.N....0.0 0,h o
C.1 3-(2-Fluaro4-methoxy
phenylammo)
kiro[32-c]pyridinea2-carb(arylic
ac id (2 nydroxe ethOXY) amide A
C I, C 3.88. 362. A (C 030D) 3.80
(211, n), 3.85 (3H. s), 4.07
(211, m), 6.84 (1H. dcid, J =
8.8, 2.8, 1 2Hz) 6 88 (111 dd, J
=       12.1, 2.8Hz), 7.35 (111,
t, J = 8.8I 1z), 7.55 (114, dd, J
= 6.0, 0.9Hz), 8.05 (1H, s), 8.46
(1H, d, J = 6.0Hz) 31 H, NrEd0 Hr
c 1:01 3-(2-Fluoro 4 ;WO
phieneiamine).ftr 



443 2 caper:dine 2e=rsoxylic acid
(2-amino-eihe4N- rite A. C D
4.78, 456, A (CD3OH) 3.14 (2H,
m), 4.08 (211, in), 6.81 (111, 1,
J = 8.711z), 7.39 (111, m), 7.50
(1H, dd, J = 10.6, 2.0117), 7.61
(1H, dd, J = 5.9. 1.0Hz), 8.45
(111, d, .1= 5 9Hz), 8.57 (111,
d, J = 1.01Iz) 32 ---f uHF N _(,
3-(2-Fluoro-4-roaN-pnenylemino)-f
ur Tafreic:Ire= amine     (CDC13)
2.15 (2H, m), 2.53 (211,1, J =
8.111z), 3.53 (21-1, 4, J ----
7.1Hz), 3.67 (2H, t, .1 -
5.01Iz), 4.08 (2H, t, .1= 5.0Hz),
6.98 OH, t, J = 8.5Hz), 7.42 (1H,
m), 7.46 (1H, dd, .1= 5.9,
0.9Hz), 7.50 (1H, dd, S = 9.8.
1.9Hz), 8.02 OIL s), 8.57 (IH, d,
5= 5.9Hz), 8.64 (111, s), 10.6
(114, s) 33 F40_.--.0.11 c N N \
OH 3-(2-Fluoro-4-nydnc2Nmethyl
allenyla 



I n:CE dfi f2ain,;02-roc=n io= A
C, B C 3118, 362, A (DMSO-D) 3.62
(211, t, J = 5.5Hz), 3.93 (211.
t, .1= 5.5Hz), 4.52 (2H. d, J -
5.7Hz), 4.74(111. s, br), 5.30
(IH, (.. J = 5.7112), 7.15 (111.
dd, J = 8.3, 1.811z), 7.25 Oa dd,
J = 11.6, 1.814z), 7.29 (111, t,
J = 8.3Hz), 7.64(11-1. dd, .1=
5.8, 0.9Hz), 8.22 (11-1, s), 8.31
(IH, s), 8.55 0 II, cl, 1 =
5.8Hz), 11.74H, s, lx)  34
H0....."."0 N0 it N.N/
3-(2-Fluarc-4-methyLphenylamino)-
furo[3,2-c]pyhdine-2-carboxylic
ad d (2-hydroxy-ethoxy)-amide ' A
in IMS 0N I. H 5.31, 346, A
(DMSO-D6) 2.34 (3H, s), 3.62 (2H,
t, J = 5.0Hz), 3.93 (2H, t, .1=
5.0Hz), 7.03 (111, d, I = 8.6Hz).
7.17 (1H. dd. J = 12.1, 1.7Hz),
7.23 (111, t, J -= 8..    6Hz),
763 (11-1, d, J = 5.8Hz), 8.17
(1H, s), 8.27 (111, s), 8.54 011,
d, I = 5.8Hz) 35 HO. F o`... 



- \ NI
3-(2-Fluoro-4-methylsultankohenyl
amftlo)-furor3,2-c]pyridine-2-car
box )(lie acid
(2-hydrcaccethoxy)-amide  A H
5.89 378, A (CD30D) 2.52 (311,
s), 3.80 (2H, t, 1 =.4.7Hz), 4.07
(21-1, 1., J- 4.711z), 7.11 (1H,
dd, J = 8.5, 2.0Hz), 7.18 (111,
dd, J = 11.2, 2.0Hz), 7.28 (1H.
t, J = 8.5Hz),7.58 (111, dd, I =
3.9. 0.9Hz), 8.32 (IH, s), 8.50
(11-1, d, J = 5.9Hz) 6 0N CAI,'
(2-(13-(2-Fluoro-4-Wo-phenyiamino
)-flas[3,2-c]parldine-2-carbonylb
a mmooxyyethylymethylcarbamic aci
d tert-butyl ester \ -...---7
-cd 10,4 7, 571, A (CDC13) 1.52
(9H, s), 2.94 (3H, s), 3.60 (2H,
1 J = 4.911z), 4.07 (2H, t, 1 =
4.9Hz), 6.97 011, t, I = 8.5Hz),
7.43 (2H. in), 7.50 (111 c11,1 =
9.8, 1.7Hz),8.02 (1H, s), 8.58
(III, do, J = 5.911z), 8.65 (1H,
s), 10.54 (IH, S) 37 Ha
".N.."..-..0.0 .0 o 



1---- C.r-S
3-(2-huoro-4-iodo-phanYlaminc)-Th
r 0a3,2-cpyridine-2-carboxylrc
acid (2-methylamino-athoxy)-amide
D 1) H 5.43, 471, A 5.63, 483, A
(DMSO-D6) 2.52 (311, s),
2.89(21-1, t, I = 5.3Hz), 3.91
(2H, t, J = 5.3Hz), 6.84 (111, t,
I = 8.811z), 7.43(1H, d, J -
8.5Hz), 7.64 (1H, dd, J = 10.8,
1.9Hz), 7.65 (11-1, d, .1=
5.81Iz), 8.49 (1H, d, J = 5.8Hz),
8.58(11-1, s), 8.61 (111, s, hr)
(aDC13) 2.21 (111, m), 2.45 (1H,
m), 3.24 (1H, dd, J = 13.1,
2.91Iz), 3.55 (21-1, m), 3.87
(111, d.. J::13.111z), 4.98 (111,
t, J =3.3Hz), 6.98 (1H, I. J =
8.511z), 7.34 (1H, dd, J --
D.0.9Hz), 7.43.011 m), 7.50 (1H,
dd. I= 9.8. 1.9Hz), 7.96 (111 s),
8.55' (11-I, d, J = 5.9Hz), 8.61
(III, d, J.= 0.91-1z) 38 HN0 (D)
NN .HCO31-1I
3-(2-FluOto-4-locio-phenylamino)-
fur o[3,2-c]pyridine-2-carboxylic
acid
(IS)-pymoliclin-3-yloxy)-amide
mono formate salt       



39 HOEl r N 0.."...N."", )------
ci*
7-Chloro-3-(2-fluoro-4-rodo-pheny
ls
rono)-tuns[3,2-c]pyrolme-2-carbor
ry lo sod
(21iydroxy-etherxy)-amide  0 D
9.23, 483, A (CDC13) 3.83 (2H,
in), 4.13 (2H, m), 4.22 (1H, s,
br), 7.00 (1H, t, J = 8.4Hz),
7.48 (IH, m), 7.55 (1H, dd, J =-
9.6, 1.9Hz), 7.93 (1H, s), 8.42
(1H, s), 8.57 (111,S), 8.99 (111,
s) 40 H HO-.0.1d0  Am I B 9.58,
(C1330D) 3.79 (2H, in), 4.07
Me01-1 



492, ' (2H, m), 7.08 (1t1, t, 3 =
I    A 8.6142). 7.53 (1H, m),
7.62       (1H. dd, J = 10.2,
1.9blz),  ft= Q         



8.67 (111, s), 8.91 (1H, s)
7-Cyano-3-(2fluoro-4-odo-phenylam
la0)-tatOr3,2-01Paltidltla-2-Call
baKYI       IS. acid
(2-hydroxy-ethory)-amide      41
HIrl"-SI- '...---.0.N0 B A in H
5.07. (CD30D) 4.20 (2H, dd, J =  



HF  dioxan  469, 12.2, 4.4Hz),
4.34 (2H, dd, J  6" e  A = 12.2,
6.5Hz), 4.89 (1H, in),  HCO2H
6.98 (111.t I= 8.611z), 7.48
(1H, m), 7.57 (1H. dd. J =
3-O-Fluoro-4-ocro-phenvrammoSfur



0[3,2-CIP/SISIMS-2-laaracatalle
aekl     10.4, 1.9Hz), 7.61 OH,
ci" J -=  (azetido-2-y1osysamide
mono for-Mate Salt     6.0Hz),
8.50 (1H, s), 8.51       (1H, d,
J = 6.0Hz), 8.53 (1H,   



s) 42 0    2.35, (CDC13) 8.75 (s,
1H), 8.62 (s.  77O    470, 1H),
8.59 (d, 1H), 7.99 (s,      C
11-1). 7.50 (dd, 11-1). 7.43 (d.



1H). 7.37 (d, 1H), 6.85 (t,  \N
1H), 3.82 (d, 2H), 2.04 (n1,
(2-Fluor(64-indo-
phcnylamino)-Nisnbutoxyfuro[3,2-c
]pyridine-2- carboxamide     1H),
1.01 (s, 3H), 1.00 (6, 3H). 43
J 2.07, (CDC11) 8.64 (s, 2H),
8.60 



7i, ,r40 --f-0F    456, (d, 1H),
8.15 (s, 1H). 7.51  o /    C (dd,
HD, 7.43 (rn, 211), 6.97
(t, 1H), 4.25 (m, 1H), 1.195  N



(s, 314), 1.19 (s, 311)
(2-Fluoro-4-iodo-
pbenyiamino)-N-
isopropoxyfuro[3,2-c]pyTidi11e-
2-carboxanNde  



44 N0 - -  2.42; (CDC13) 8.68 (s,
1H), 8.63 (s.  cThN011F    504,
1H), 8.58 (d, 1H), 8.10 (s,  o
C 1H). 7.54 (dd" 1H). 7.50-7.40



(m, 6H). 7.36 (d,d, 1H), 7.0  N
(I, 111), 5.2 (s. 21I).
(2411uoro-4-iodo-
pheny1anNno)-N-
oenzy1oxyfuro[3,2-c]pyridine-  



2-carbo/camide      45 .NH".,0
H,-."..../HH-0:Th.H 0Hr 0 ....,N
_ (2-Huoro-4-iodo-phenyl
amino)-N-(3-hydroxy
propoxy)furoP,2-cipyridine-2-
carboxamide J  K 3.49, 472, C
(CDC.1.30 8.79 (d, 111), 8.63
(s, 111), 8.00 (s, IH), 7.62
(d,d, 111), 7.58 (d,(i. 110, 7.52
(dJ, 111), 7.0 (t, 1H), 4.27
(t,2H), 335 (t, 211), 2.00 (m,
2H). 46 1 



N"3---"H-0 o
2-Fluoro-4-iodo-phenyl
amino)-N-[3-(pyridine-2-
carboxamide)propoxyWuro
[3,2-c]pyridine-2-carboxamide
2.16, 576, C (CDC13) 8.70 (s,
1H), 8.58 (Wm, 1H), 8.52 (t, 1H),
8.23 (d, I. 111), 8.10 (s, 111),
7.93 (t,d, 111), 7.75 (d,d. 111),
7.59 (d,d, 1H), 7.53 (d,m, 11-1),
7.5 (tan, 111), 6.97 (1, 1H),
4.22  (t, 211). 3.8 (t, 211),
2.10 (m, 2H) 47 "..-......--0HF
()1 ( 2-Fluoro-4-iodo-phenyl
amino)-N-[3-(nicotinamide)
propoxy] fitro[3,2-c]pyridine-2-
carboxamide    3.47, 576, E
(HMSO) 9.00 (s, 111), 8.75 (t,
1H), 8.68 (d, 111), 8.60 (d. 1H).
8.56 (s, 111), 8.36 (s, 1H), 8.19
(d,t, 111), 7.68 (m, 211), 7.50
(r, 2H), 7.02 (t, 1H), 4.00 (L
3.42 (m, 2H). 1.9 (m, 2H) 48 49
0H ,N'H  H-rF -Lc. 



(2-Fluoro-4-iodo-phenyl   m[3-
(isonicotinamide)propoxy]
furo13,2-cfpyridine-2-
carboxamide  K 1 1.72, 576, C
(CDC13) 9.10 (s, 1H), 8.70 (m,
3H).. 8.62 (d, IH), 8.60 (t, 1H).
7.98 (s, 11), 7.84 (d,d, 2H),
7.58 (d,d, 1H), 749 (d,m, 1H),
7.39 (cl,m, 111), 7.04 (t. 11-1),
4.20 (1., 211), 3.80 (m, 211),
2.0 (m, 211)  H .N0 ----r-0HF o c
I N (2-F1uoro-4-iodo-pheny1
amino)-N-propoxyfuro[3,2-
elpyridme-2-mutomunide  I K 2.11,
456, C (CDC13) 8.76 (s, 1FI),
8.64 (s, 1H), 8.60 (d, 11-1).
8.00 (s, 111), 7.52 (d,d, 1ff),
7.44 (41 1H), 7.38 (d,d, 111),
6.99 (t, 111), 4.05 0, 211), 1.8
(m, 211), 1.05 (t, 311) 50 H .N0
7---0HF 0 ..?3'...y..g \._.- 



N (2-Fluoro-4-iodotlaenyi
amino)-N-etboxyfaro[3.2-
Mpyridine-2-carboxamide  K 1.87,
442, C (CDC13) 8.77 (s, 1H), 8.64
(s, 110, 8.60 (d, 1H), 8.00 (s,
111), 7.52 (d,d, 111), 7.44 (d,d,
1H). 7.38 (d,d, 111), 6.99 0,1110
4.19 (q, 211), 1.40 (t, 3H)   51
.(1.., 07-_-_--oH 0 C--i - 1
N-(2-(Benzy1oxy)-2-methy1
propoxy)-3-(2-Fluoro-4-iodophenyl
amino)firo[3,2-
cfpyridine-2-carboxamide  -
2.78, 576, C (CDC13) 9.8 (s,
111), 8.60 (s, 1H), 8.52 (d,
115), 7.9 (s, 1H), 7.50 (d,d,
111). 7.42 (in, 3H), 7.35 (m,
311), 7.00 (d, 1H), 6.95 (t, 1H),
4.60 (s. 211), 4.0 (s, 211), 1.40
(s, 611) 52 I "O oNYL ---
2-hydoxy-2-methylpropy1-3-(2-
Fluom-4-iodo-plicnyl 



amino)fum [3.2-c]pyridinc-2-
carboxyiatc  - J 2.06, 471, C
(CDC13) 8.62 (s, 110, 8.60 (d,
1H), 7.5 (s. 1H), 7.55 (d,d, 1H),
7.48 (m, 2H), 7.04 (L5.30 (s.
2H), 4.30 (s. 21), 1.40 (s, 6H)
.D H0 .6 HHF o --- Br \ N
N-(2-hydroxyethoxy)-3-(4- Bromo
2-fiuorophenyl
amino)furo[3,2-c]pyridine-2-
carboxamide   K 1.67, 412, C
(HMSO) 11.90 (s, 111), 8.62 (m,
2H), 8.40(s, 11-0, 7.80 (m, 1H),
7.60 (id, 1H), 7.30 (d, 1H), 7.15
(t, 1110, 3.90 (t. 211), 3.60 (t,
2H) 54 0.....o,     'I \..---1
3-(2-Fluoro-4-iodo-phenyl
amino)-fum[3,2-clpyridthe-2-
carboxylic acid 12-hydroxy-1- I
metbvl-ethoxy)-amide. 



J C I C 3.58, 472, (DMSO-d6)
11.78 (br s, 111), 8.59 (d, .1=
6.0 117_ 1 (5), 8.55 (5. 1H),
8.36 (s, Hi), 7.72- 7.67 (m,
211). 7.49 (d, 5=8.4 Hz, 114),
7.00 (t.5=8.8 Llz, 1H), 4.68 (br,
1 H), 3.99- 3.93 (m, 111),
3.49-3.47 (m, 2H), 1.18 (d, 5=6.4
Hz, 3H) 55 o TOH yH \ 0
=N 3-(2-Fluoro-4-iodothenyl
aminc)-furo[3,2-(1pyridine-2-
carboxylic acid
(2-bydroxypropoxy)-amide J C C
3.76, 472, E (DMSO-d4) 11.94 (br
s, 1H), 8.60 (d, .1= 6.0 Hz,
11:1), 8.55 (s. 1H), 8.36 (s,
114), 7.71 (dd, 5=10.4, 1.6 Hz,
1H), 7.68 61C1, 16.0. 1.2 Hz,
110, 7.49 (4, 5=8.4 Hz, 11), 7.00
(t"1=8.8 Ilz, 110, 4.83 (hr. 1
H). 3.84 (m. 1H), 3.71 (d, 5=6.0
HZ, 2H), 1.08 (d, J=6.4 Hz, 3H)
56 El01. HOL.0.NO               H
gN....... 



I  1 3.35,(DMSO-d6) 11.94 (br s,
111), 488,8.64-8.61 (m, 211),
8.44 (s, F111), 7.81 (d,1=5.6
Ilz, 111), 7.70 (dd, 5=10.4, 2.0
HZ. 111), 7.49 (d, 5=8.4 Hz, 1H),
7.04 (I, J-8.8 Hz, 1H), 3.82
3-(2-Huuro-4-iodo-
phenylamino)-furo[3.2-
chayridine-2-carboxylic acid (2-
hydroxy-1-hycizoxyrnethylethoxy)-
amide    (qum, J=4.8 Hz, 1H),
3.57 (d, 1- 4.8 Hz, 4H) 57 H o"o
o Nis /illtr.  7i \=h1
'43-(2-F1uoro-4-iodo-pheny1
amino)-furo[3,2-c1pnnidine-2-
carbonyMmethancsulfonamide
3.77, 476, E 



(CDC13) 8.77 (d. J=6.4 Hz, 1H),
8.63 (s, 1H), 8.10 (s, 1H),
7.63-7.52 (m, 3H), 7.06 (t, J=8.4
Hz, 1H), 349 (s, 311) 58 H
a----"o-N---F H  \-7, I
3-(2-Fluoro-4-iodo-phenvi
amino)-firro[3,2-clpyridine-2-
earbox-ylic acid (2-pipoldin-1-
yl-ethoxy)-amidc   K 3.82 525, E
(CDC13) 8.79 (d, J=6.4 Hz, 1H),
8.70 (s, 1H), 7.97 (s, 1H), 7.77
(d, J=6.4 Hz, 111), 7.57
(do1,1=9.6, 2.0 Hz, IH),
7.47-7.45 (n, 1H), 6.97 (1, 1=
8.4 Hz. 1H), 4.48 (br t, J=5.2
Hz, 2H), 3.79 (b d, J12.0 HZ,
2H), 3.39 (brit J=5.20 HZ, 214),
2.82 or t, .1= 11.6 Hz, 2H),
2.16-2.04 (in. 211), 2.00-1.92
(in, 3H), 1.58-1.46 (n, 111) 59
HO NO o H I /\)1 N
(3-(2-fluoro-4-iodophenyi amino)
furo13,2-chlyridin-2-
y1)((R)-3-hyciroxypyrrolidin-1-
yOmethanon    2.62, 468, 



D (CDC13) 8.69 (app s, 111), 8.65
(app s, 1H), 8.57 (app d, 1=5.9
Ilz, 114), 7.48 (app dd, 3=10:0
Hz, 1.9 Hz, 1 H), 7.39-7.41 (n, 2
H), 6.95 (app t,.1-8.6 Hz, 1 IF),
4.59-4.65 (in, I H), 4.09-4.26(m,
2 H). 3.74-3.88 (in, 2 H),
2.02-2.20 (m, 2 H), 1.75 (app a,
1 H) 60 HO 1 -13 ,F 11--61-1 1 \
=N (3-(2-lhoro-4-iodophenyl
amino) furo13,2-c]pyridin-2-
y1)((3S,48)-3,4-dthydroxypyrrolid
in-1-yOmethanone Ha ON484,
3.32, D (DMSO-d6) 8.68 (s. IH),
8.57-8.59 (m, 211), 7.69-7.76
(111,, 2H), 7.47-7.50 (n, 1 H),
7.01-7.05 (m, 1 H), 5.24-5.27 (m,
2 H), 3.96-4.07 (in, 3 II),
3.83-3.86 (na 1 H), 3.61-3.65 (m,
1 H), 3.45-3.48 (m, 1 H)  TABLE 3
Example Structure/Name
Intermediate purification
method(s) Deprotection Method
Final purification Method (s) 



CVIS M+II+, Method 61 Ha..."--,0
2.47,  o-.-    456, D  1--, /
3-(2-fluoru-4-iodophenytamino)-N-
(3-
hydruxypropyhfuro[3,2-e]pyridine-
2- carbuxamide     



62 H    4.12,  ---t, -N    456,
3-(2-fluoro-4-iexiophenylamino)-N
-(2-
methoxyethypfurof3,2-etyridine-2-
earboxamide     63        H
........N0   141,  1H'i 



440,D  ' i.4%------j'i     \--U.
3-(2-ftuoro-4-iodophenylamiao)-Ni
sopropylfuro[3,2-c]pyridine-2-
earbuxamide     -sr H F  -  



3.81,  V.    466,D  -2.1 P-
,---
3-(2-cluoro-4-iodophenylamino)-N-
02-      



cyclopropylethybfuro[32-c]pyricli
ne-      2-carhoxamide     65
-   H    483,D  \/   



3-(2-fluom-4-iodophenylamino)-N-(
3-
(dimethylamino)propyl)furo[3,2-
clpyridine-2-earboxaraide
66 H 00,_."--...00...0F IH
K2.64, 486, D  1`---.- L i> 



-N      3-(2-fluoro-4-iod
ophenylamino)-N-(2-      I
(2-hydroxyethory)ethyl)thro[3,2-
c]pyridine-2-carboxamide     67
eN IH  - K 1.41,
k.._-N..,......-"F".N,...0 



506, D  H      - 2ri      C'') \
=6     N-(3-(114-im idazal- 1 -y1
)propy1)-3 -(2-
fluoro-4-1odopheily lam
ino)furo13 ,2- c1
yTidine-2-carboxamidc    



68   I K 2.30,  HOF 1    472, D
HO0'11      CH/
3-(2-fluoro-4-
iodophenylainillo)-N-  



(1,3-d
ihydrox-ypropan-2-yl)filro[3,2-
6] pyrid ine-2-carboxamid e
69 I  - K 4.98, 470,  61,,,..."0r
D 



,-tiniiY      0).------ --1
(3-(2-fiuoro-4-iodophenylaminc)fa
ro
13,2-cfpyridin-2-y1)(thiazolidin-
3- yl)methanone     70 19  



- K 2.62,  rm.   468.D  \ -61
F     / \ i     (3-(2-flooro-4-
iodophenylarilno)fure  



[3,2-c]pyridia-2-y1)((S)-3-hydrox
y pyrrolid in- 1-yOmethanone
71 HO  -D 3.83, 439,  0...,,,o r
cy"-Y   E  .f<8 g     \ =NF 



(3-(4-bromo-2,5-difluorophenyl
Lunino)furo[3,2-c]pyriclin-2-y1)(
(R)-3-
hvdroxvpyrroliclin-1-y1)methanone
72 HO Cl N 0    336, 421.E  F    



Ni      <\)B c-N
(3-(4-bromo-2-fluorophenylaraino)
thro[3,2-c]pyridin-2-y1)(0Q-3-
hydroxypyrrolidth-1-y1)methanune
73 HO    1.76,  



HO    484, C  F      1I     \ =II
(3-(2-fluoro-4-iodophenylamino)fu
ro    



[3,261pyriclin-2-y1)((3S,4R)-3,4-
clihydroxypyrrolidin-1-y1)methano
ne     74 112^1 J D K 1.60,  -,
N0 '--GF -   467,C  ,H il    



\.-------:1      /      `=N
(3-(2-11uuro-4-iodophenyhunino)fu
ro
[3,2-c]pyridin-2-y1)((R)-3-
mainopyrrolidin-1-vOmethanone 



77 11    2.37,  535,C  \r     N
(3-(2-kluoro-4-iodophenylamino)fu
ru     



[3,2-6]pyridin-2-y1)(2-(thiazol-2
- v1)pyrrolidin-1-yOmethanone
7 / 0:,s,,,0   2.00,      530, C
F iry      1, N=Nii  



(3 -(2-fluoro-4-
iodophenylamino)firo
[32-c]pyridin-2-y1)(3-(methyl
sulfonyl)pyrrolidin-1-y13methanon
e    79 Thr01-1   2.00,  rtto
482, C  ...,,N  



/      "=N      (3 -(2 -fluoro-4-
iodopheny lamino) flgo
[3,2-clpyridin-2-y0((S)-2-
(hydroxymethyl)pyrroliclin-1-
yl)methanone     



80 -Th    9.10,  F    496.0  HO-'
/I     N   



(342 -fluoro-4- iodopheny
hunino)furo      13,2-c]pyridin-2
-34)(2-(hydroxy 1 in
ethyl)pipericlin-l-y Omethanone
8 I   1.81,  HO"--------N HF
456, C  =N   



3-(2-iluoro-4-io d oph enylam
ino)-N-(3- hydroxyethyl)-N-m
ethylfuro[3,2- el pyridin
e-2-carbox amide     82 H   1.80,
Ho-------"N"<-"' HF   442, C  /
) \_ 



-N
3-(2-fluoro-44odophenylamino)-N42
-
hydroxyethyflfuro[3,2-c]pyriciine
-2- carboxamide    83 I --It-dp
iH *(2
3-(2-fluoro-4-iodophenyIamino)-N,
Ndimelhylfuro[322-c]pyridine-2-
curboxamide    2.11, 426,C 84 OH
H Ho. J......."N.,07  0:-
-r-----: \,,,,, 



3-(2-fluoro-44odopheoylaufmc)-N(2
,3-dihydroxypropyflfirro[3,2- 4 .
ridine-2-carboxamide  - K 1.75,
472, C' 85 86         H
HO'-'-'`,""N.....0F Oys2y-N-----a
II           ='N
342-tluoro-4-iodopheny4amino)-N((
R)-1-hyciroxypropan-2-yI.)fin-c43
,2- cfpyridioo-2-carboxarnide o.F
N .0 I C \ (3
42-fluoro-4-iodophenylamino)furo
[3,2-c]pyriclio-2-y1)(3-(hydroxyl
mahv )tiperichp-1-yflmethanone  -
K 1.96, 456, C     



K 496, C g7 88 riOH o \ -N
(3-(2-fluom-4-io d ophen ylam
inr)fbro
[3,2-c]pyridio-2-y18(R)-2-(bydrox
yl toothy .
rrolidin41-yflmetbanonc  _ K
2.07, 482, C  HO o
(3-(2-fluoroodoolienino)thro   K
1.89, 482, C
[3,2-elpyridin-21y1)(441ydmxy
piperidinThyl)methanone  



89 I" n 0---C   \=N
(3-(2-fluoro-4-iodophenyIaminn)th
ro [3,2-clpyriclin-2-31)((2)-3-
hydroxypipericlin-1 -yl)methanone
K 1.95, 482, C 90 crTh
1........N0 !H (/- \ N=Ni
(13-(2-fluoro-4-iodophenylamino)f
uro
[3,2-e]pyridin-2-y1)(morpholino)
methanone   K 2.07, 468, c 91 ' 1



H N.....0, Hi 0-Y- 0 .
3-(2-fluoro-4-iodophenylamino)-Nm
ethylfuro[3,2-clpyridine-2-
carboxamide   K 1.88, 412,C 92 id
0iF )    2.38, 526, C   /00 /1
\ -=N
3-(2-fluoro-4-iodophenylamino)-N-
(2- (2,2-dimethyl-1,3-dioxolan-4-
yflethyDrum[3,2-e]pyridine-2-
earboxamide



93 H Ficry-----N---<-F tt,.."),
OH.....k."...F,N.,..... Q, N
342-finoro-4-iodophenylaminoNN(3,
4-dihydroxybutyl)furo[3,2-
e].yridine-2-carboxamide J A K J
1.75, 486, C 2.40, 526, C 94 H
,.,-...........--".."....0F 0,H
*5 11 \NI / `=N.
3-(2-fluoro-4-iodophenyIamino)-N-
(2-
((S)-2,2-dimethy141,3-dioxolan-4-
yl)ethyl)fitro[3,2-c)pyitdine-2-



carboxamide     95 H HO'N'GC)  A
K 1.74, 486,  OHi 0 ..---    C  /



/      \ \ =N
3-(2-tl'Lmro-4-indophc6yIamino)-N
-
((S)-3,4-dihydnm(ybi(tyl)farof3,2
- e)pyridinc-2-carboxamidc    



96 H    2.85, 4611,      C  I
-N
3-(2-fluoro-d-iodophenyBmino)-N-
isopentyLfuro[3,2-c]pyridine-2-
caMoxamBe 



[00742]TABLE 4 Example
Strut:Wm/Name lineimediate
purification method(s)
Deprotection Method  LCMS RT.
MLR+, Method 'II NMR (ppm) 11.1
I0   (DMSO-d6) 8.7 (m, 2F1),  0
HF   8.52 (s. 11), 7.83 (EL
11-1),   



1H), 7.1 (m,  I     4H)  N
3-(2-Fluoro-4-iodombenylaminm-
N-phenylmy1uro[3,2-]prdine-  



2-carboxamide     112 HH,_,- 60
NLi HF  C 3.987, 486.1, E (CDC13)
9.21 (s, 1H), 8.60 (m, 211), 7.95
(s, 1H). 7.52  ---     (d,m,
11-1), 7.45 (d,m, lIf),   



7.38 (d,m. 111), 6.90 (1,  N
114), 3.97 (s, 2H), 1.32 (a,
3(2-Flunro-4-indo-pircnyIamino)-
611)i
N-(2-Hydroxy-2-mcnylpropmcy)
furn[3,2-c]pridine-2- carboxamidc
1  113 



H,N..."(0F       N  0sh. -IP \r N
N-(1-hydroxy-2-methylpropan-2-
yloxy)-3-(2-Fluoro-d-icalo-phenyl
amino)tbra13.2-cipyridinc-2-carbo
xamide   J 4.13. 486.1, E (HMSO)
8.60 (d, 111), 8.54 (s, 1H), 8.38
(s, 1H), 8.15 (s, 1H), 7.96 (m,
Iii), 7.70 (tn. 21-1), 7.50
(cl,m. 1H), 7.04 (t, in), 4.75
(t, 111), 13 (0._ 211), 1.2 cs,
6H). 114 1 m."------"\--0iHs oI
II F N
3-(7-Fluoro4-indo-phenylanaino)-
N-(4-hydroxy-2-methylbutan-2-
yloicy)firo[3.2-cipyridine-2-
carboxamide   C 4.03, 500.1, E
(DMSO) 8.90 (s, 111), 



8.60 (in, 2H), 8.00 (s, 1H), 7.51
(dm, 111). 7.44 (ti,m, 1H), 7.40
(d,d, III), 7.00 (t,rn, 111),
3.95 (t, 211). 1.92 (t. 2H). 1.50
(s, 6H). 115 H0 0HF I o N N
N-Opyridine-7-yHmethoxyd3-(2-
Fluoro-4-iodo-pitenylamino)thro
[3,2-clpyridine-2-carboxamide   C
8.07, 505.1F (HMSO) 8.58 (d. 1H),
8.55 (m, 211), 8.38 (s. 111),
7.85 (t,d, 111), 7.70 (d,d,1
111), 7.67 (d,d, 1H), 7.631 (d,
IH), 7.50 (d,rn, IH), 7.36 (m,
114). 7.02 (t, IH), 5.01 (s,
211). 16 ,r140 o--, N soo I
N-(14thenyiethoxy)3-(2-Huoro-4-
iodu-phenylammo)furoP,2-
clpyridine-2-carboxamide   



J 13.55, 518.1,E (HMSO) 8.32 (s,
1H), 8.26 (d, 1H), 8.20 (s, IH),
7.73 (a, 1H), 7.23 (d,d, 1H),
7.05-7.18 (m, 711), 6.67 (1" HI),
4.85 (q, HI), 1.40 (d, 3H). 117
HO111 ..0 .--br -N
3-(2-Fluoro-4-iodo-phenylanano)-
furo[3,2-c]pyridine-2-carbox-ylic
acid RR)-2-hydroxy-proporyiamide
C 3.76, 472.E (D1V1SO-d6) 11.94
(br s. 1H), 8.60 (d. J = 6.0 Hz,
11-1), 8.55 (s, 1H). 8.36 (s,
1H), 7.71 (dd, 1=10.4, 1.6 HZ,
111), 7.68 (dd, J=6.0, 1.2 Hz,
IH), 7.49 (d, 1=8. 4 Hz, 111),
7.00 (t, J=8.8 Hz, 111), 4.83
(Er, 1 H).. 3.84 (in, IH), 3.71
(d, J=6.0 Hz, 211), 1.08 (d,
J=6.4 117, 3H) 18 HO....--... " 0
",,N /
3-(2-Fluoro-4-iodu-phecylamino)-
faro[3,7-c]peridirie-2-carboxviie
C 3.76, 472, E (DMSO-d6) 11.94
(hr a, 1H), 8.60 (d, J = 6.0 Hz,
IH), 8.55 (s, 1H), 8.36 (s, IH),
7.71 (c1d,1=10.4. 1.6 Hz, 111),
7.68 (dd, 1=6.0, 1.2 Hz, 1 li),
7.49 (d,  



a 'd 08)-2-hydroxy-propory) amide
.1=8.4 Hz, IH), 7.00 (t, 3=8.8
Hz, 111), 4.83 (hr. I H), 3.84
(m, 1H). 3.71 (d, J=6.0 Hz, 211),
1.08 (d, J=6.4 Hz, 311) 20 HO So
/el (3-(2-fluoro-4
-indophenylamino)
firo[3,2-Opyridin-2-34)(3-
hydroxy-3-methylpyrrolidin-lAnnet
hanone   J 3.93, 482.1, D
(DMSO-D6) 8.78-8.80 (m, 211),
8.70-8.72 (m, 11-1), 7.96-7.98
(m. 110, 7.75- 7.78 (m, IH),
7.48-7.50 (m, 1H), 7.00-7.02 (m,
1H), 3.99-4.02 (in, 21-1),
3.45-3.70 (m, 2H), 1.80- 1.95 (n,
2H), 1.30-1.32 (8, 311) 121 02sS0
N         -S
(3-(2-fluoro-4-iodophenylmnino)
fure13,2-cipyridin-2-y1)((3Ra)-
3-arnino-4-hydroxynTrolidin-1-
y0methanono 1 H J 3.06, 483.1 D
(DMSO-D6) 8.60-8.75 (n, 2H),
8.18-822 (m, 210, 7.75-7.78 (m,
1H), 7.567.58 (in. 111),
7.07-7.10 (in, IH), 5.80-5.90
(bs, 1H), 3.50-4.40 (m, 610 22 



HO'-c--\ u-N0 i --6 \ -N
(142-(160(64-iodophenyiamino
furo[3,2-ckwidin-2-y1)(3-
hydroxyazetidin-1 -yl)metharione
J 3.61, 454.0, D (DMSO-D6)
8.66-8.68 (s, 111), 8.62-8.65 (d,
1H), 8.47 (s, 111), 7.92-7.95 On,
111), 7.63-7.67 (in. IH),
7.42-7.46 (in, 111), 6.96-7.01
(m, 111), 4.70- 4.75 (hi, 11-0,
4.50-4.58 (m, 11-1), 4.21-4.29
(n, 2H), 3.49-3.51 (in, 2H) 123
HOOH 1 / * e \       \=N
(3-(2-fluoro-4-iodophenyl
amino)furo[3,2-c]pyridia-2-
yl)((21t,31()-3-hydroxy-2-
(hydroxymeihyl)pyrrolidin- 1 -
yOmethamme   J 1.96, 498.0,C
(DMSO-D6) 8.145-8.87 (hi, 111),
8.65-8.70 (in, 21-1). 8.00-8.02
(d, 1H), 7.62-7.65 (m, 1H), 7.38-
7.42 (d, IH), 6.90-6.98 (in,
111), 4.28-4.32 On. 2H),
3.80-3.82 (in, 111), 3.65-3.80
(m, IH), 3.60- 3.62 On, 211),
3.50-3.57 On, 2H)   124 



HQ OH HO * I -1't
(312-fluoru-4-iodopheny 1 '
araino)furo[3,241pyridin-2-y0
n2R3.8.4R)-3,4-dihydroxy-2-
(hydroxyniethynpyrrolidin-1-
yOmelhanone    3.28, 514.1, I)
(DM80-D6) 8.65-8.80 (m, 211),
7.90-7.99 (in, 111), 7.71-7.78
(m, H), 7.48- 7,52 (n, 114),
4.01-4.12 (m, 3H), 3.95-4.00 (m,
11-1), 3.78-3.82 (in. 11-1),
3.61-3.77 On, 2110 125 /Th
\N.,..0 H Ozky 10 /..
-iv (3(2-fluoro-44odophenylamino)
furo[3,2-cfpyridin-2-
y1)(pwrolidin-1-H)methanone
4.59, 452.1, D (DMS0-11)6)
8.61-8.63 (s, 111), 8.52-8.55 (m,
211), 7.63-7.68 (m, 2H), 7.42-
7.45 (in, 11-1), 6.92-6.98  (m,
111), 3.82-3.84 (m, 2H),
3.78-3.80 Om 211), 3.43-3.46 (m,
211), 3.40- 3.42 (n, 211) 26 



er--i - HO! F H1 N...,....., 9) Y
Un ),
(342-fluoro44odopheny1amino)
furo[3,2-cipyridin-2-yIX(2R,4R)-
4-hydroxy-24hydanxymethyl)
pyrolidin-1-yl)methanone    3.58,
498,1) (DIMS0-D6') 8.65 (s, 1H),
8.54-8.56 (m, 211). 7.66- 7.72
(in, 2J-1), 7.44-7.47  (n, 111),
6.95-6.99 (m, 111), 5.50-5.55 (m,
114), 4.90-4.96 (m, 141), 4.00-
4.25 (m, 214), 3.54-3.66 (m.
314), 3.28 (s, 1H), 2.10-2.22
(in, 11), 1.84- 1.89 (in, 111)
127 i HO,OH N F q 'sr       \-=N
(3-(241uom-4-iodophenylam ino)
furo[3,2-e]pyridin-2-yOn29,4R)-
4-hydroxy-24bydroxymethyl)
pyrrolidth- I -yinnethanone
3.33,  498, D 



(DMSO-D6) 8.77 (s, 1H). 8.67-8.70
(m, 211), 7.93- 7.95 (in, 114),
7.69-7.73 (m, 111), 7.45-7.47 (m.
114), 6.97-7.03 (n, 111),
4.33-4.37 On, 111), 4.24- 4.28
(in, ll 1), 3.7-4.1 (rr, 2H),
3.72-176 (m, 211), 3.58-3.63 (m,
111), 3.48- 3.53 (n, 111),
1.99-2.06 (in, 114), 1.87-1.93
(n. III) 128 I -OH HN0F H  (/II
\=N (342-(2-4-iodophem/lam Oro)
faro[3,2-c]pyridin-2-y18(2R,4R)-
L F I 9 YNI I, J3.24,(DMSO-D6)
8.72 (bs, 497, D1144 8.62-8.65
On, 21-1), 8.12 (bs, 314),
7.72-7.78 (in, 214), 7.51-7.53
(m. 111), 7.13-7.18 (m, 111),
4.31-4.47 On, 3H), 3.82- 3.90 (m,
210, 3.48-3.54
4-amiuo-2-(hydroxymethy1)
pyrndidin-1-y0methanone    (i,
114),..2.40-2.47 (in. 1H),
L95-2.00 (in, 1H) 129 1 HE 



N 3
-(2-fluoro-4-iodophenytamino)-
N-(3-hydroxypropy1)-N-methyl
furolt3,2-c]pyridine-2-
carboxamide  J 3.76, 470, D
(CD30D) 8.93 (s, 111), 8.72-8.74
(m, 11.1), 8.08- 8.10 (m, 1H),
7.58-7.61  (m, 114 7.46-7.48 (n,
1H), 6.95-6.99 (in, 1H), 4.90 (s,
211), 3.7-3.78 (m, IH), 3.55-163
(m, 311), 3.28-3.35 (m, 111),
3.03- 3.13 (n, 211), 1.80-1.98
(n, 211) 130 H ,/,I r'. ----- -1
=r,i
3-(2-fluorn-4-iodophenylarnino)-
N-(1H-pyram1-3-y1)turot3,2-
clpyridinc-2-carbnxamide    4.15,
463, D (DMSO-D6) 10.08 (s, 1H),
8.68-8.79 (in, IH), 8.66 (s,
1F1), 8.30 (d, lED, 7.90-7.92
(in, 111), 7.72- 7.74 (in, 1H),
7.50-7.52 (n, 111). 7.13-7.16
(in, 1H), 6.07 (d,-11-1) 3 H00.
C.-N0 



F qN1 -t%.lLm \=NE
(.3-(2-fluoro-4-iodophenylamino)
faro [3
.2-cipyridin-2-y1)((2R,3S)-
3-hydroxy-2-(hydroxymethyl)
vrrolidin-1-v ethanone   J 3.47,
498, D (CD30D) 8.8.7-8.79 (m,
2}1), 8.07-8.12 (n, 111),
7.62-7.65 (in, 111), 7.51- 7.54
(m, 1H), 7.06-7.11 (m, 111),4.90
(s, 211), 4.40-4.66 (r,, 211),
4.10- 4.23 (m, 2H), 3.52-3.90
(mt. 314), 2.22-2.41 (m, 1E1),
1.95-2.07 (m, 111) 132 HQ..0H HO
o g..,..y. N 27-4, \ --N
(3-(2-fluoro4-iodopheny1amino)
fund3.2-chtyridin-2-y1)((2R,3R,
4S1-3.4-clihyclroxy-2-(hydroxyl
methyl)pyrrolidin- 1
-y1)methanone   J 3.24, 514, D
(CD30D) 8.78 (s, 111), 8.7 (d,
3=6.51Hz, 114), 8.07 (d, J=6.51
Hz, 1H), 7.62- 7.65 (m, 111),
7.52-7.54 (m, 1H), 7.15-1.19 (m,
110, 4.61 (ha, 111), 4A8 (bs,
1H), 436-4.39 (n, 114), 4.33 (bs,
111), 4.25- 4.27(m, 1161),
4.09-4.17 (In, 211), 4.01-4.05
(m, 110, 3.94-3.98 (in, 115),
3.64-3.82 (n, 2H)  



133 o 0-/ /-0H N/ H 0O- H
....s//' I
3-(2-Fluoro-4tiodo-phanylamino)-7
-p
henykfurol-3,2-Clpyridrne-2-carbo
xy Hs acid
(2-1-iycirm-etrioxy)-amide  A
1-199.98, 534, A (CDC's) 8.74 (s,
1H), 8.68 (s, 1H), 8.51 (s,
11-1), 7.93 (S, 1H), 7.71 (d" 2H
J = 7.5Hz), 7.57-7.43 (m, GH),
7.03 (t, 1H J -=- 8.2Hz), 4.07
(t, 211.1= 4.3H4, 3.78 (t. 2H 1 =
4.311z) 134 icor; nitil r \H i
3-(2-Fluoro-4-iodo-phenylamino)-7
-m
ethyl4uro[3.2-c]pyridine-2-carbox
y lic acid
(2-nydroxy-ethoxy)-amide B A H9
6.32, 472, A (CDC13) 8.87 (s,
111), 8.39 (m, 211), 7.91 (s,
111), 7.50 (dd, 111 J =9.70,
1.8Hz), 7.42 (d, 111 J = 8.411z),
6.98 (t, 1H I = 8.21-1z), 4.09
(t, 2H J = 4.3Hz), 3.80 (t, 211 J
= 4.3Hz) 2.46 (s, 311). 135 



H ---.,N10 0,0 - /-oNI
2-(M)-22-Dimethyl-[1,31dioxolan-4
-ylmethoxycarbamay1)-3-(2-fluoro-
4-
trimetnyisilanyi-phenyarnino)-fur
ol 3.2-40E1m-7-carboxylic acid et
hyl ester   B 4.43, 546, A  136 H
,.--"..----.N0 HO:0F Ho 0 N 0-0
r0N
2-((R)-2.3-Dihydroxy-propoxycarba
mc
yi)-3-(24iuoro-4-iodo-pbenyiamno)
-furof3,2-c)pyridine-7-carboxylic
a cid ethyl ester   I M19.16,
560, A 



(CD30D) 1.46 (31-1, I. J -
7.1Hz), 3.72 (21-1, m), 4.04 (1H,
m), 4.10 (111, dd, .1= 10.1,
5.2Hz), 4.17 (1H, dd. .1= 10.1,
3.9Hz), 4.51 (2H, q, J = 7.1Hz),
6.88 (114, t, br), 7.43 (1H, d, J
= 8. 4 Hz) 7 54 (1H dd. 1 ,,
= 10.6, 1.7Hz), 8.65 (111, s),
8.98 (11 I, s) 137 HF NH H),-,,,N
0i, 1,-----A \L---.<7---1 C-(s?
3-(2-Fluoro-4-iodo-phenylamino)-f
u o[3,2-c]pyridine-2-carboxylic
acid 0
H-irnidazol-2-ylmethy0-amide   I
I,CI '5.06, 478, A (DMSO-D6) 4.49
(211, d"I = 5.7Hz), 6.81 (1H, s),
7.01 (114, s), 7.04 (1H, d, J =
8.9Hz), 7.49 (1H, m), 7.70 (2H,
m), 8.38 (1H, s), 8.57 (111, d,
.1 = 0.91Iz), 8.59 (IH, d, J =
5.8Hz), 9.01 (IT-I, d, J =
5.8Hz), 11.78 (1H. s, br)  138
76,.."----...-.0 



HO0H OH2. -F -N
7-Chloro-3-(2-fluoro-4-iodo-pheny
la
mino)-furo[3,2-dpyridine-2-carbox
y iic acid
(M)-2,3-dhydroxy-propoxy )-arnide
IB  B, M17 8.83, 522,A (CD301))
3.61 (111. dd, J = 11.4, 5.3H4
3.6P OH, dd, 7= 11.4, 5.111z),
3.94 (IH, m). 3.99 (1H, dd, 7 =
10.0, 6.8Hz), 4.11 (1H, dd, 7=
10.0, 3.5Hz), 7.07 (in, t, 7 =
8.6Hz), 7.52 (II I, in), 7.61
(IH, dd, J - 10.2, 1.9Hz), 8.38
(1H, s), 8.56 (1H, s) 39 H..
"----....N,......"0 0 ,r.",Ell A
F-C1
7-Flucro-3-(2-fluoro-4-iodo-pheny
la
mino)-furo[3,2-cipyhdine-2-carbox
y lic add
(2-hydroxy-ethoxy)-amtde B   476,
A 9.15,.(CD30D)         3.79 (2H,
m), 4.06 (2H, m), 7.07 OH, t, .,
= 8.611z), 7.52 (111, m)., 7.61
(1H, dd. 7= 10.2, 2.0 Hz), 8.29
(1H, s), 8.50 (1H, d, J -.:-
2.81-1z) 140 H (NIH .NI0
C------0.-- 



"Hf 8
3-(2-Fluore-4-iodo-phenydnirno)-f
ur o[3.2-dpyridine-2-carboxylie
acid (piperidin-3-yloxynamide
5.61, 497, A (DMSO-D6) 1.60 (IH,
m), 1.85 (211, m), 1.94 (111, m),
2.94 (1H, m), 3.12 (1H. m), 3.16
(2H, d, 7 = 3.6(1z), 4.10 (1H,
m), 6.99 (1H, t, .7= 8.7Hz), 7.49
OH, m), 7.68 (11-1, dd. .1= 5.8,
1.0Hz), 7.69 (IH, dcl, J = 10.7,
2.0Hz), 8.41 OILS. br), 8.59
(111, d, J = 5.81-1z ), 8.60 (1H,
d, 7 = 1.0Hz). 141 I H vHF -N' \
3-(2-Fluoro4.iodo-phenylamino)-fu
r ce3,2-clpyridine-2-carboxylic
acid
US)-1-pyrrolidin-2-yirnethoxy)-am
id e 111 0 B M H 5.38, 497. A
(DMSO-D6) 1.61 (1H, in), 1.90
(2H, in), 2.01 (1H, m), 3.17 (2H,
t, J = 7.111z), 3.80 (111, m),
3.93 (1H, dd.7 = 11.6, 8. 6Hz),
4.02 (IH, dd, 7 = 11.6, 4.IHz),
6.94 (1H,1", 7= 8.8Hz), 7.47 (IH,
in), 7.66 (111, 66,7 = 5.8,
0.911z), 7.68 (1H, dd, 1=10.7,
1.9Hz), 8.56 (IH, d, 7 = 5.8Hz),
8.60 (IH, 6,1 =- 0.9 Hz), 10.13
(2H, s, lx)   



142 1-N-1 Si l' N q0 0 1N 1
3-(2-Fluoro-4-iodo-phenylamina)-f
ur o9,2-c]pyrictine-2-carboxylic
acid
(1H-imidazol-4-ylmethoxy)-amide
C 5.37, 494, A (DMSO-D6)
8.54-8.52 (2H, m). 8.33 (1H. s),
7.65 (111. dd, I = 10.6,1.8Hz),
7.6(11-1, dd, J = 5.7. 0.9Hz), 7
46-7.43 (1H, m), 6.99-6.95 (211,
m), 4,86 (2H, s) 143 1,10
N-y------------t-ry ch..N--... H
%-ilq
3-(2-Fluoro-4-iodo-phenylamino)4u
r a3,2-opyrdinfr2-carboxylic acid
[2-(1H-imidazol-4-y1)-ethyl)-amid
e DJ  LC 



4 5.20, ,492, A (DM80-D6, TFA-D6
added) 2.92 (2H. t, J = 6.8Hz),
3.58 (2H, t, J = 6.811z), 7.01
(111, t, J = 8.8Hz), 7.45 (1H,
m), 7.48 (1H, s), 7.68 (1H, dd, I
= 10.5, 1.8Hz), 8.27 (1H. d, J =
6.9Hz), 8 91 (1H, dd. I = 6.6,
0.91Iz), 9.01 ()II, s), 9.11 (IH,
s) 144   ."----,0,N, HO,,0 ,..HI
/')C.'L:2--. i)-"". N
3-(2-FluorO-4-bdo-phenylamino)-4-
rn
ethyl-fur43,2-Opyrithne-2-carbowi
lic acid (2-hydro)ry-elhoxy)amide
C H C16.05, I472, A   . (CD30D)
8.39 (1H, d, J= 5.9Hz), 7.48
(1.11, dd, J' 10.5, 1.8Hz), 7A7
(1H, d, .1= 5.911z), 7.28 (1H,
ddd, J= 8.5. 1.8, 1.0Hz), 6.47
(1H, t, J= 8.5Hz), 4.00 pH, t, J=
4.5Hz), 3/2 (2H, t, J= 4.5Hz),
2.45 (s, 3F1). 145 V-Th.0 H
.)----","N (O 0 c--/1?1.HCO-H
3-(2-Fluoro-4-iodo-phanylamino)-f
ur o13.2-c)pyhdine-2-carboxylic
acid
cydopropy1methyl-(2-vinyloxy-efho
x y)-amide monoformate   



A,111.92, F'536, A (CD30D) 8.52
(2H, s, M.), 7.60 (1H, MS=
6.0Hz), 7.56 (111, dd, .1= 2.5,
9.0Hz), 747 (1H, m), 7.02 (1H, t
.1= 811z),644 (1H, dd, j= 7.0,
14.0Hz), 4.30 (2H, m), 4.18 (IH,
dd" J- 2.0, 14.0Hz), 3.96 (1H,
dd, 3=2.0, 8.0Hz), 3.95(2!!, m),
3.67 (11 I, d, 3= 6.5Hz), 1.04
(IH, m), 0.53 (2H, m), 0.34 (2H,
m)   46 H, N-4 o 110 c--h
3-(2-Fluoro-4-methylsulfanyl-phen
yl
aminaHuro[3,2-c)pyridrne-2-carbox
ylic acid amide   C 6.09, 318,A
(DMSO-D6) 2.51 (311, s), 7.10
(111, d, .1 = 9.2114 7.27 (2H,
to.), 7.64 (III, d, .1= 5.3Hz),
7.72 (1H, s, br), 7.93 (III, s,
br), 8.28 (IH, s), 8.38 (1H, s,
br), 8.55 (1H, s, br) 147
Ha....2",-..i...0 HF c,---, --N.
--)-- )JI! ._.ii -
a.---:"-------1
4-Chlore-3-(241uoro-4-iodo-phenyl
a
minc)4uro[3,2-cipyMine-2-carboxy
lic acid
(2-hydrox9.-ainoxy)-amide  



C 9.42, 492,A (DMSO-D6) 11.95
(11-1, bs), 8.38 (1E1,. d, J=
5.8Hz), 7.76 (1H, br, s), 7.74
(1H, d, J= 5.8).7.52 (1H, dd, J=
10.9, 2.1Hz), 7.24 (1H, ddd, .1=
8.4, 2.1, 1.2Hz), 6.48 (1H, t,
J=- 8.9114 4.66 111I. bS), 3.85
(2H, t,35.111z), 3.54 (21-1, t,
.1= 5.111z). 148 \TN0 HF
//C,.......y)."1' i
azetidiu-1-y83-(2-fiuoro-4-
iodophenylaminc)furo[3,2-
c]pyridin-2-yhmethanone J 4.1
438.1. 1) (DMSO-D6) 8.58-8.60
(1111,.. 2H), 8.50-8.52 (s, 11I),
7.70-7.72 (n, 2H), 7.50- 7.52 (m,
11D, 7.00-7.02 (in, 1H),
4.45-4.65 (bs. 2H), 4.00-4.20
(bs, 2H), 2.30-2.40 (m, 211) 149
HO-11114C1 c---N ......0 F IH 



\ -N (3(2-fluoro-4-
iodophenylamino)furof3,2-
Opyridin-2-y1)(3-
(hydroxymethyhazetidin-1-
yhmethanone  - J 3.67, 468.1 1)
(DMSO-D6) 8.70-8.72 (s, 1H),
8.68-8.70 (d". 11-1), 8.52-8.56
(s, 111), 7.90- 7.92 (d, IH),
7.70-7.74 (m, 1E1), 7.48-7.52 In,
1H), 7.02-7.06 (n, 111),
4.54-4.64 (rr, 2H), 4.28- 4.36
(bs, 111), 4.02-4.10 (III, 1H),
3.76-3.84 (bs, 1H), 3.56-3.60 (d,
2H), 2.78-2.84 (n, 1H) 50
HO,,,---"NPH LNI- o o ,,H
F.".....),"2-N "'C.,
[7-Flucro-3-(2-fluoro-4-iada-phen
yl
amino)-fura[3,2-c]pyridin-2-A-((2
Sr4R)4-hydroxy-2-hydroxymetnyl-py
r rolichri-1-y1)-methanone NC'
BI' 8.82, 516 (CDC13) 1.70 (1H,
d, 1= 3.62 11z), 1.92 (111, m),
2.18 (1H, m), 3.70-3.77 (1H, m),
3.87-3.93 (1H, In), 4.09 (111,
m), 4.29 (2H, m), 4.63 (2H, m),
6.96 (111, t, J = 8.44 11z), 7.44
(1H, d. J = 8.46 Hz), 7.52 (1H,
dd, J = 9.75, 1.86 Hz), 8.39
(III, s), 8.45 (1H, d, J = 2.30
Hz), 8.54 (1H, s)   



151 ft c-iso HN,C) Hr CF k_r;i1
7-Chlorn-3-(2-fiuoro-4-iodo-pheny
la
mino)-furo[3.2-c]pyridine-2-carbo
xy lic add
((S)-pyrrolidin-3-yloxy)-a mtde B
D H 7.17, 517 (DMS0-4): 1.88-L99
(1H, m), 2.12 (1H, s), 3.11-3.25
(3H, m), 3.34 (1H, cl, J - 12.55
Hz)       4.57 (111, d, J = 4.33
Hz), 6.85 (111, t, J = 8.78 Hz),
7.39-7.42 (1H, m), 7.62 (111, dd.
J = 10.71, 1.94 Hz), 8.21 (IH,
s), 8.50 (1H, s), 8.55 (IH, s)
152 Hck \H O-N o -H 



1 ,e S---
7-Chloro-3-(2-fluaro-4-methylaulf
an
yl-phenylarnino)4uro[3.2-cipyrich
ne -2-carboxylic acid
(2-hydroxy-ethax y)-amide 8 F ,
At Me011 H 8.84, 412 (HMSO-de):
3.62 (211, t, J = 4.94 Hz),
3.93(211, t, J - 4.97 Hz), 7.08
(1H, dd, J = 8.41, 2.09 Hz),
7.22- 7.30 (2H, m), 8.28 (2H, d,
LI = 14.40 Hz), 8.64 (1H, 0 153
HO 0-6 o lt,N:j/ - S /
7-Fluoro-3-(2-fluoro-4-methpsulfa
n
yl-phenyiamino)-furo[3,2-c]pyridi
ne -2-carboxyfic aNd
(2-hydroxy-ethax y)-amide oH B A,
Me0H II 8.46,  396 (CDC13) 2.51
(3H, s), 3.81-3.85 (2H. m), 4.09-
4.14 (211, m), 7.02-7.10 (2H, m),
7.21 (1H, t, J = 8.32 Hz), 7.88
(IH, s), 8.22 (HI, s), 8.45 (IH,
d, J = 2.33 Hz), 8.97 (1H, s) 



154 (Nr \ OH   oia ,\H
?.--\.--,."-IN 1 '--.N,-- 1
[3-(2-Fluoro-4-todo-phanylamino)-
7-
methyl-furop.2-c3oyridin-2-y1]-((
2
3,4R5-4-hydroxy-2-hydroxymethyl-p
yr roliclin-1-A-methanone
5.82, 511 (CDC13) 1.85-2.07 (211,
m), 2.18 (IH, dd, J = 13.52, 7.59
Hz), 2.47 (3H, s), 3.73 (11-1,
dd, J = 11.72, 6.28 Hz), 3.93
(1H, d, .1 -- 11.73 Hz), 4.00-
4.09 (1H, m), 4.26 (1H, d, J =
12.12 Hz), 4.57-4.73 (211, m),
6.95 (111, t, J = 8.50 Hz),
'7.39-'7A) (1H, m), 7.47-7.52
(1H, m), 8.36 (1H, s), 8.47 (1H,
s), 8.54 (1H, s)   155 H0F 0 OH 1
F,----"."- N
7-Fiuoro-3-(2-fluoro-4-iodo-pheny
ia
mino)-furo[3,2-c]pyddine-2-carbox
y lic acid
((S)-2-hydanry-propoxy)-am ide A
9.80,48' (A) 



(CD30D) 1.18 (3F1, d, J=
6.4711z), 3.79 (11-1, dd, I =
10.56, 7.93Hz), 3.93(1 H, dd, I =
10.56, 3.51Hz), 4,03-4.11 (1H,
m), 7.07 (Ifl. t, I = 8.56Hz),
7.53    a ddd, J = 8.39, 1.92,
.10Hz), 7.61 (1 H. dd. J = 10.20,
1.921-1z), 8.29 (111, s), 8.50
(1H, d, J = 2.79Hz) 56 \/H
H0,-x-.'0 ..N.F ,...0 -- H1
0.---Thy-N-s.-------.---. \/
-.---C-----1 F -\/1 z-Fiuoro-34
2-oro-1-iodo-phenyia tm
mino)-furo[3,2-cipyridine-2-carbo
xy lic acid (2-hydroxy-1
/1-dimethyl-et hoxy)-amide
10.69,  504A) ( (DMSO-d4 1.17
(6H, s), 3.24  7.03 (211, (11{.
7.46-7.49 (114, m), 7.68 (11-1.
dd, J H10.54, ' 1.92Hz), 8.35
(1H, s), 



8.42 (11-1, s), 8.65 (1 n, d, J =
2.57Hz). 157 HO N 0 0 IP F\ -N
[7-Fluom-3-(2-fluoro-4-iodo-pheny
i amino)-c]pyriclin-2-yHR
)-3-hydroxy-pyrroiidin-1-y1)-meth
an one   c0 10.2, 486(A)
(DMSO-d6) 1.74-2.06 (2H, m),
3.39-3.65 (211, m), 3.69-4.02
(211, m), 4.35 (1H, m), 5.04
(111, m), 7.01 OH, t. 1= 8.71Hz),
7.45-7.51 (1H, m), 7.70 (1 H, dd,
J =--- 10.52, 1.9211z), 8.39(1 H,
d, J = 1.19Hz), 8.64 (1 H, d, J 7
2.52Hz), 8.67 (1 H, s) 158 HO s
N,0 H ();-''' 0 F- N 



833,45)-34-Dihydroxy-pyrroiidin-1
-y1)17-[7-3-(2-fluoro-4-iodo-p
henylamino)-furo[3.21pyridin-2-y1
]-methanone   Chn 8.75, 502 (A)
(DMSO-d6) 3.46 (1 H, m), 3.63
(111, m), 3.82 (IH, m),3.90-4.13
(311, m), 5.24 (2H, fn), 7.03
(IH, 1 J = 8.671-1z), 7.48 (1H,
d, J = 8.45Hz), 7.70(1 H, dd, J =
10.44, 1.93Hz), 8.38 011, s),
8.65 (2 fl, d, J =-- 4.31Hz)  159
H H OH 0 N, I \/ N
7-Fluoro-3-(2-fluoro-4-iodo-pheny
la
mino)-furo[3,2-cipyrtchne-2-carbo
xy lic add
((R)-2,3-dihydroxy-propoxy
3-amide C  C  8.49. 506 (A)
(CD30D) 3.62 (211, dd, J = 5.11,
3.72Hz), 3.88-3.99  (211, m),
4.05-4.11(111, ro), 7.07 (1H, t,
J = 8.56Hz), 7.52 OH, ddd, .1 =
8.39, 1.92, 1.10Hz), 7.61 (1H,
dd, J = 10.19, 1.91Hz), 8.28 (1
II, M, 8.49 (1H, d, I = 2.77Hz)
160 HR /0H 



,...__  171 .--- \?
(a-(2-fluoro-4-
iodophenylamino)furo[3,2-
c]pyridin-2-yl)((2R,3S.4S)-3,4-
dihydroxy-2-
(hydroxymethyhpyrrohdin-1-
yhmethanone    3.33, 514, D
(DMSO-D6) 8.79 (bs, 114),
8.66-8.69 (m, 2H), 7.91-7,93 (m,
1H), 7.68- 7.71 (n, 1H),
7.44-7.46 (m, 1H), 6.96-7.00 (m,
1H), 3.57-4.10 (m, 10H).  We
claim: A compound selected from
Formula I: 0 R6    and salts
thereof, wherein: Z.1 is CRI; Z2
is N; Z3 is CR3; Z4 is CR4;
RI, R3 and R4 arc independently
selected from H, halo, CM, 013,
-0CF3, -NO2,
-(CRI4R15)"C(=Y)1211,
-(CR141245),,C(= )00R11,
-(CR14R15)"C(=Y)NRIIR12,
(CRI4R15)8NR11R12,
-(CRI4R15)00RII, -(CR14R15)0SR11,
-(CR14R15)"NR12C(-Y)R11,
(CRI4R14)0NR12C(=Y)OR",
-(CRI4R15)r1 \IRI3C(Y)NR"R42,
-(CRI4R")"NR.12802R11, 



(CR14R15)11OCe--Y)R11,
-(CRI4R15),,OC(=Y)OR11,
-(CRI4R15)00C(4Y)NRI
(CRI4R15)"08(0)2(0R11),
-(CR1412.15)"01-1(=YkOR11)(0R12),
-(CRI4R15),OP(0R")(0R12),
-(cR141245)S(0)R",
-(CR141245%8(0)21211,
-(CR141215)1 S(0)2NRIIRL2,
(CRI4R15)"S(0)(OR"),
-(CRI4R15)"S(0)2(0R11),
-(CR14R15)n SC(=Y)1241,
-(CRI4R15)"SC(=Y)0R11,
-(CRI4R15),,SC(=Y)NR"R", CI-C12
alkyl, C2-C8 alkenyl, C2-C8
allcynyl, arid aryl; R5  W is R5
and R6 are independently selected
from H or C,-Ct2 ethyl; X1 is
selected from-OR", -N1211R12,
-8(0)R11, and -S(0)21211; when Xi
is Ri1 o  R" or -OR" of X1 and
-R5 are optionally taken together
with the nitrogen atom to which
they are attached to form a 4-7
membered saturated or unsaturated
ring having 0-2  additional
hetcroatoms selected from 0, 5
and N, wherein said ring is
optionally substituted with one
or more groups selected from
halo, CN, CF3, -0CF3, -NO2, oxo.
-Si(Ci-Cs alkyl),
_(cRoRso)0C(=y,)Ris, _wee).
Y')0RI6, -(CRI9R26)"C(-Y')NeR12,
-(0229R26)aNRI6R12,
-(CRI9R26)"OR16,-(CRI9R20)"
NRI6C(=Y')I212, -(CRI9R26),,
NR16C(=Y')OR12, -(CR19R26)"
NRI8C(=Yl)NRI6R12,
-(CRI-91Z26)"NRI2S02R16,
-(CleR25OC(-Y')R16,
-(CR19R26)"0C(=Y')0R16,
-(CRI-61226)"0C(=Y5)NRI5e,
(CR161226)"0S(0)2(0R26),
-(CR161225QOP(=Y')(0R16)(0e),
-(CR161226)OP(0R16)(0R12),
(CRI9R26)"S(0)R16,
-(CR1551226)"5(0)2R16,
-(CleR252)S(0)2NRl6R12,
-(CRI9R26)"S(0)(0R16),
(CRI9R26),, S(0)2(0R16),
-(CeR26)" SC(=Y')F26, -(CRI9R26)0
SC(=Y')0RI6, -(CR19R26).
SC(-Y')NRI6R12, and R22; X2 is
aryl;       R11, R12 and All are
independently H. C1-C12 alkyl,
C2-C8 alkenyl, C2-C8 alkynyl,
aryl azetidinyl, pyrrolidinyl,
piperidinyl, or
tetrahydropyranyl,       or R''
and 12)2 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 0, S
and N, wherein said ring is
optionally substituted with one
or more groups selected from
halo, CN, CF3, -0CF3, -NO2, C1-C6
alkyl. -OH, -SH, -0(CI-Cs alkyl),
-S(CI-Cs alkyl), -N112, -NH(CpCs
alkyl), -N(CI-Cs alkyps,
-SO2(CI-C6 allcyl), -COY.
-0O2(C1-C6 alkyl),  C(0)NH2,
-C(0)NH(Ci-Cs alkyl),
-C(0)N(C7-Cs allcy.1)2, -N(C1-C6
alkyl)C(0)(CrCs alkyl),
-NEIC(0)(Ci-Cs alkyl),
-NHS02(CrC6 alkyl), -N(Ci-Co
alley1)502(CrCs alkyl), -S0219H2,
SO2NH(Ci-C6 alkyl), -S02N(C1-C6
alky1)2, -0C(0)NH2,
-0C(0)NH(C1-e6 alkyl),
-0C(0)N(CI-C6 alkyl)2,
-0C(0)0(Ci-Ca alkyl),
-NHC(0)NH(Ci-C6 alkyl),
-NHC(0)N(C C6 alley1)2, -N(C1-C6
alkyl)C(0)NH(C ,-Cs alkyl),
-N(C1-C6 alkyl)C(0)N(Ci-Cs
alky1)2,  NHC(0)NH(CI-C6 alkyl),
-NHC(0)N(Cl3-C6 alley1)2,
-NHC(0)0(C1-C6 alkyl), and
-N(Ci-C6 alkyl)C(0)0(CI-Cs
alkyl); Rm and R'5 are
independently selected from H or
CI-C12 alkyl; 



m and n are independently
selected from 0, 1, 2. 3, 4, 5,
or 6; Y is independently 0, NRII,
or S;       wherein each said
alkyl, alkenyl, alkynyl, and aryl
of RI, R2, R3; R4, R5, R6, X1,
X2. Rl R 1213, R.14, and R15 is
independently optionally
substituted with one or more
groups independently selected
from halo, C3-6 cycloalkyl, CN,
CF3,   0CF3, -NO2, oxo, -Si(Cr-C6
alkyl), -(CRI9R20)nC(=Y1)1216,
-(CRI9R215,, C(=Y1)0R16,
-(C1219R20),,C(---Y1)NR1612 17,
-(CRI9R211)nNR16R17,
-(CRI9R26)nOR16,
-(CR19R20)a-SR16, -(0219R20)11
NRI6Ce--1nR17, -(CR19R26%
NR16q=n0R17, -(CRI9R26)
NRI8C(=Y1)NR16R17,
-(CR19R211NR17S02R16,
-(CRI9R211),0C1(=V)R16,
-(CR19R26)0C(=T )ORI,
-(CRI9R2)p0C(=r)NR16R17,
-(CeR211)130S(0)2(0R16),
-(CRI9R26)0P(=T )(ORINORI 7),
-(CR19R2111)210P(ORINOR17),
-(CRI9R26)118(0)R16,
-(CR19R26)(0)2R16,
-(CR19R26)nS(0)2NRI61t17.
-(CRI9R71)S(0)(0R16), -(CR 19R7).
S(0)2(01216), -(CR19R7Q),
SC(=Y')R16, -(CR19R2)0
SC(=Y1)0R16, -(CRI9R70)E,
SC(=Y1)NR16R17, and R71;
each 1216, R17 and R1.8 is
independently H, CI-CD alkyl,
C2-C8 alltenyl, C2-Cs allcynyl,
aryl, or pyridinyl, wherein said
alkyl, alkenyl, alkynyl, or aryl
is optionally substituted with
one or more groups selected from
halo, ON, CF3, -NO2, CrC6 alkyl,
-OH, -SH, -0(Ci-Cs alkyl),
-S(CrCs alkyl),-NH(CI-Cs alkyl),
-N(CI-Cs alky1)2, -SOICI-Cs
alkyl),  -0O211, -CO2(CI-C6
alkyl), -C(0)NH2, -C(0)NH(C1-C6
alkyl), -C(0)N(C1-C6 alkY1)2,
-N(Ci-Cs alkyl)C(0)(CJ-Cs alkyl),
-NHC(0)(Ci-C6 alkyl),
-Nt1S02(C1-Cs alkyl), -N(CI-Co
alkyl)S02(CI-Co-SO2N1-12,
-SO2NH(Ct-Cs alkyl), -S02N(C1-C6
alky1)2, -0C(0)N [12,
0C(0)NH(CrC6-0C(0)N(Ci-Cs alky02,
-0C(0)0(CI-Cs alkyl),
-NHC(0)NH(C1- 05 alkyl), -NH
C(0)N(CrCa alky1)7, -N(CI-Cs
alkyl)C(0)NH(CI-Cs alkyl),
-N(Ct-Ca
alitypC(0)N(CI-C6-Nt1C(0)NH(CI-Cs
alkyl), -NHC(0)N(Ci-Cs alky1)2,
-NHC(0)0(Ce-Co alkyl), and
-N(CI-Cs alkyl)C(0)0(CpCs alkyl);
or R16 and R17 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 0, S
and N, wherein said ring is
optionally substituted with one
or more groups selected from
halo, ON,CF3, -NO2, C1-C6 alkyl,
-OH, -SH, -0(CI-Co alkyl),
-S(CI-Cs alkyl), -NH2,  NII(CI-C6
alkyl), -N(Ci-C6 alky1)2,
-502(05-Cs allcyl), -00211,
-0O2(CI-C6 alkyl),  C(0)NH2,
-C(0)N14(C5-0s alkyl),
-C(0)N(C5-Cs allcy1)2, -N(Ci-Cs
allcyl)C(0)(CI-C6 alkyl),
-NHC(0)(CJ-Cs alkyl),
-NHS02(C4-Co allcyl), -N(Ci-C6
alkyOSOACI-Cs alkyl), -SO2NH2,
-SO2NH(CI-Cs alkyl), -SO2N(CI-C6
allcy1)2, -0C(0)N142,
-0C(0)NII(Ci-C6 alkyl),
0C(0)N(Ci-Cs alky1)2,
-0C(0)0(C-Cs alkyl),
-NHC(0)N11(Ci-C6 alkyl),
-NHC(0)N(Ci- 06 alky1)2, -N(01-06
alkyl)C(0)NH(Ci-Co alkyl),
-N(CI-C6 alkyl)C(0)N(CoCs
alkyl)2,  NHC(0)NII(Ci-Cs alkyl),
-NTIC(0)N(CI-C6 alky1)2,
-NHC(0)0(CrCe. alkyl),  and
-N(C1-C6 allcyl)C(0)0(Q-Co
alkyl); 1219 and R2 are
independently selected from II,
CI-Cu alkyl, and -(CH2)"-ary1;
R21 is Cr--C12 alkyl, C2-Cis
alkenyl, C2-Cgalkynyl, aryl,
imidazolyl, pyridinyl, pyrazolyl,
pyrrolidinyl, 2-oxo-pyrrolidinyl,
piperidinyl, thiazolyl or
2,2-dimethy1-1,3- dioxolanyl,
wherein each member of R21 is
optionally substituted with one
or more groups selected from
halo, oxo, CN, -0CF3, CF3, -NO2,
C1-C6 alkyl,-SH, -0(C1-C6 alkyl),
-S(Ct-Co alkyl), -NH2, -NH(Q-Cs
alkyl), -N(C1-C6 allcy1)2,
-S02(Ct-C6 alkyl), -0O2H,
0O2(CI-C6 alkyl), -C(0)N112,
-C(0)NIRCI-C6 alkyl),
-C(0)N(C,-C6 alky1)2, -1\11(CI-Cs
alkyl)C(0)(Ct-Co allcyl),
-N11-1C(0)(CI-Co alkyl),
-NHS02(Ci-C,5 alkyl), -N(C1-C6
alkyl)S02(Ct-C6-SO2NH2,
-802NH(C1-C6-802N(C1-C6 alkyl)2,
-0C(0)NH2, -0C(0)NH(CrCe alkyl),
-0C(0)N(Ct-05alky1)2,
-0C(0)0(C1-Co alkyl),
-NHC(0)NIT(CtC6 alkyl),
-NHC(0)N(CI-Co alky1)2, -N(Ct-C6
alkyl)C(0)NH(Ct-C6 alkyl),
-N(Ct-Cs allcyl)C(0)N(Ct-C6
alky1)2, --NHC(0)NH(C,-C6 alkyl),
-NI1C(0)N(CI-Co alky1)2,
NHC(0)0(CI-C6 alkyl), and
-N(CI-C6alkyl)C(0)0(Ci-C6alkYD;
each Y' is independently 0, NR,
or S; and 



R22 is H or CI-C42 alkyl.  The
compound of claim 1 wherein X1 is
selected from:       3. The
compound of claim 1 wherein X1 is
selected from: HO H  HOHO HOOH
5. The compound of claim 1
wherein XI is RH, and R11 and
12.2 are taken together with the
nitrogen atom to which they are
attached to form.        6. The
compound of claim 1 wherein R' is
selected from C33, CF3, CN,
-NRIIR12, -OR, and Cl.       7.
The compound of claim 1 wherein
R3 is selected from H, CH,, F, or
013.       8. The compound of
claim 1 wherein R4 is selected
from CF,, Br, CI, CN, -NR11R12,
-0R11, and -C(=0)NR I IR12.
9. The compound of claim 8
wherein R4 is selected from Cl,
Br, Me, Et, F, CF3 or -OH.
10. The compound of claim 1
wherein It' is H or methyl.
11. The compound of claim 1
wherein R6 is H or methyl.
12. The compound of claim 1
wherein W is ORE.       13. The
compound of claim 12 wherein W is
OH.  14. A compound according to
claim 1 selected from the group
consisting of:
3-(2-Fluoro-4-iodo-phenylaminoEfu
ro13,2-c]pyridine-2-carboxylic
acid ((R)-2,3-
dihydroxy-pmpoity)-amide;
3-(2-Fluoro4-bromo-phenylainino)-
furo[3,2-cipyridine-2-earboxylic
acid ((R)-2,3-
dihydroxy-propoicy)-atnidc;
3-(4-Ethyny1-2-fluoro-phenylamiia
o)-furo[3,2-c]pyridine-2-earboxyl
ic acid ((R)-2,3-
dihydroxy-propoxy)-amide;
3-(2-Fluoro-4-iodo-phenylamino)-f
uro[3,2-c]pyridine-2-carboxylic
acid cyclopropyimethoxy-amide;
3-(2-Fluoro-4-iodo-phenylamino)-f
urci[3,2-elp icline-2-carhoxylic
acid (2-hydroxy- 



ethoxy)-amide;
3-(2-Fluoro-4-iodo-phenylamino)-f
uro[3,2-c]Pyridine-2-carboxy11c
acid (2-vinyloxy- ethoxy)-amide;
3-(4-Iodo-phenylamino)-furo[3,2-c
]pyridine-2-carboxylic acid
((R)-2,3-dihydroxy-
propoxy)-amide;
3-(2-Chloro-4-iodo-pheny1amino)-f
uro[3,2-c]pyricline-2-carboxylic
acid ((R)-2,3-
dihydroxy-propoxy)-amide;
3-(2,6-Difluoro4-iodo-pheny1amino
)-furo[3,2-c1pyridine-2-carboxyli
c acid ((R)-2,3-
dihydroxy-propoxy)-amide;
3-(2,5-Difluoro-4-iodo-phenylamin
o)-furoP,2-e]pyridine-2-carboxyli
c acid ((R)-2,3-
dihydroxy-propoxy)-amide;
4-113-(2-Fluoro-4-iodo-phenylamin
o)-furoli3,2-c1Pyridine-2-carbony
l]aminooxylpiperidine-1-carboxyli
e acid tert-butyl ester;
3-(2-Fluoro-4-iodo-phenylamino)-f
uro[3,2-c]pyridine-2-carboxyhe
acid
(2-morpholin4-ybethoxy)-amide;
7-Bromo-3-(2-fluoro-4
odo-phenylamino)-furo[3,2-c]pyrid
ine-2-carboxylic acid ((R)-
2,3-dihydroxy-propoxy)amide;
3-(2-Fluoro-4-iodophenylamino)fur
oP,2-ebyridine-2-carboxylic acid
(1- methylpiperidin-4-yloxy)
ankle;
3-(2-F1uoro-4-iodo-pheny1amino)fu
ro[3,2-c]pyricline-2-carboxylic
acid dimethylaminoethoxy) amide;
(2-Fluoro-4-iodo-phenylamino)-N-t
ert-butoxyfuro[3,2-c]pyridine-2-e
arboxamidc;
3-(2-Fluoro-4-iodo-phenylamino)-f
itroP,2-elpyridine-2-earboxylic
acid (2-
methanesulfonylarnino-ethoxy)-ami
de;
7-Chloro-3-(2-fluoro-4-iodo-pheny
laminoguro[3,2-cipyricline-2-carh
oxylic acid ((R)-
2,3-dihydroxy-propoxy)-amide;
7-Fluoro-3-(2-fluoro-4-iodophenyl
amino)-furo[3,2-c]Pyridine-2-carb
oxylic acid (2-
hydroxyethoxy)amide;
3-(2-Fluoro-1-iodo-phenylamino)-f
uroli3,2-c]Pyridine-2-carboxylic
acid (piperidin-4-  yloxy)-amide
mono formatesalh
3-[(2-Fluoro-4-iodo-pheny1)-methy
l-aminokfurof3,2-e]pyridine-2-car
boxylic acid (2-
hydroxy-ethoxy)-amide;
3-(2-Fluoro-4-iodo-phcny1amino)-f
uro[3,2-c]Pyridine-2-carboxylie
acid (2-hydroxy-
ethoxy)-methyl-amide;
3-(2-Fluoro-4-iodo-pbenylamino)-f
uro[3,2-c1pyridine-2-carboxylic
acid hydroxyamide;
3-(2-Fluoro-4-iodo-pheny1amino)-f
1ro[3,2-c1Pyridine-2-carboxylic
acid
(tetrahydropyran-4-yloxy)-amide;
3-(4-Bromo-2-ehloro-pheny1arnino)
-furoP,2-elpyridine-2-carb0xy11c
acid (2-hydroxy- ethoxy)-amide;
3-{3-(2-F1uoro-4-iodo-pheny1arnin
o)
-furo[3,2-c]pyridine-2-carbonylka
rninooxy}- azetidinc-1-earboxylic
acid tert-butyl ester; 



3-(2-Fluoro-4-iodo-pheny1amino)-f
uroP,2-c]pyridine-2-carboxylic
acid methoxy- amide;
3-(2-F1uoro-4-methoxy-pheny1amino
)-
furo[3,2-c]pyricline-2-carboxylic
acid (2- hydroxy-ethoxy)-amide;
3-(2-F1uoro-4-iodo-pheny1amino)-f
uro[3,2-cpyridinc-2-carb0xylic
acid (2-amino- ethoxy)-tunide;
3-(2-Fluoro-4-iodo-phenylamino)-f
uro[3,2-clpyiidine-2-earboxylic
acid [2-(2-oxop
rolidin-l-y1)-ethoxy]-amide;
3-(2-Fluoro-4-hydroxymethyl-p1ien
y1amino)-f1ro[3,2-c]pyridine-2-ca
rboxylic acid (2-
bydroxy-ethoxy)-amide;
3-(2-F1uoro-4-methy1-pheny1amino)
-f1ro[3,2-c]Pyridine-2-carb0xylie
acid (2-hydroxy- ethox-y)-amide;
3-(2-Fluoro-4-methylsulfanyl-phen
ylamino)-furo[32-c1Pyridine-2-car
boxylic acid (2-
hydroxy-cthoxy)-amide; 2-1[3
-(2-Fluoro-4-iodo-phenylamino)-fu
ro
[3.2-c]pyridine-2-carbony1]-amino
oxy)- ethyl)-methyl-carbamic acid
tert-butyl ester;
3-(2-Fluom-4-iodo-phenylamino)-fu
ro[3,2-c]pyridine-2-carboxylic
acid (2-
methylamino-ethoxy)-amide;
3-(2-Fluoro-4-iodo-phenylaminogur
o[3,2-c]pyridine-2-carboxylic
acid
((S)-pyrrolidin3-yloxy)-amide
monoformate salt;
7-Chloro-3-(2-fluoro-4-iodo-pheny
lamino)-furo[3,2-elpyridine-2-car
boxylic acid (2-
hydroxy-ethoxy)-amide;
7-Cyano-3-(2-fluoro-4-iodo-phenyl
amino)-furo[3,2-c]pyridine-2-carb
oxylic acid (2-
hydroxy-ethoxy)-amide;
3-(2-Fluoro-4-iodo-phenylamino)-f
uro[3,2-c]pyridine-2-carboxyl c
acid (azetidin-3- yloxy)-amide
mono formatesalt
(2-Fluoro-4-iodo-phenylamino)-N-i
sobutoxyfuro[3,2-e]pyridine-2-car
boxamide;
(2-Fluom-4-iodo-phenylamino)-N-is
opropoSyfum[3,2-c]pyridine-2-carb
oxamide;
(2-Fluoro-4-iodo-phenylamino)-N-b
enzy1oxyfuro[3,2-clpyridine-2-car
boxamide; (2-Fluoro-4-iodo-pheny1
amino)-N-(3-hydroxy
propoxy)furo[3,2-c]pyricline-2-
carboxamide; (2-Fluoro-4-iodo-phe
amino)-N43-(pyridine-2-carboxamid
e)propoxylfuro [3,2-
c]pyridine-2-carboxamide;
(2-Fluoro-4-iodo-phenyl
amino)-N-[3-(nicotinamide)
propoxy] furo[3,2-e]pyridine-2-
carboxamide;
(2-Fluoro-4-iodo-phenyl
amino)-N-P-(isonicofinamide)propo
xy] furo[3,2-c]pyridine-2- 



carhoxamide;
(2-Fluoro-4-iodo-phenyl
amino)-N-propoxyfuro[3,2-c]pyridi
ne-2-carboxamide;
(2-Fluoro-4-iodo-phenyl
amino)-N-ethoxyfuro[3,2-c]pyridin
e-2-carboxamide;
N-(2-(Benzy1oxy)-2-methy1
propoxy)-3-(2-Fluoro-4-iodo-pheny
larnino)furo[3,2-
c]pyricline-2-carboxamide;
N(2-hydroxyethoxy)-3-(4-Bromo-2-f
luorophenyl
amino)furo[3,2-c]pyridine-2-
carboxamide;
3-(2-Fluoro-4-iodo-phenyl
amino)-furo[3,2-c]pyridine-2-carb
oxylic acid (2-hydroxy-1-
methyl-ethoxy)-amide;
3-(2-Fluoro-4-iodo-phenyl
amino)-furo[3,2-c]pyridine-2-carb
oxylic acid
(2-hydroxypropoxy)-amide;
3-(2-Fluoro-4-iodo-phenyhtmino)-f
aro13,2-41pyridine-2-carboxylic
acid (2-hydroxy-1-
hydroxymethyl-ethoxy)-amide;
N-[3-(2-Fluoro4-iodo-phenyl
amino)-furoP,2-ebyricline-2-carbo
nyllmethanesulfonamide;
3-(2-Fluoro-4-iodo-phenyl
amino)-furo[3,2-c]pyridine-2-carb
oxylic acid
(2-piperidin-lyl-ethoxy)-amide;
3-(2-Fluoro-4-iodo-phenylarniiao)
-N-Phenyloxyfum[3,2-clpyridine-2-
carboxamide;
3-(2-Fluoro-4-iodo-phenylamino)-N
-(2-Hydroxy-2-methylpropoxy)
furo{3,2-
c}pyridine-2-carboxamide;
N-(1-hydroxy-2-rnethylpropan-2-37
1oxy)-3-(2-Fluoro-4-iodo-phenylar
nino)furo[3,2-
c]pyridine-2-carboxamide
3-(2-Fiuoro-4-iodo-phenylamino)-N
-(4-hydroxy-2-methylbutan-2-yloxy
)furoP,2- clpy
dine-2-carboxamide;
h7-((pyridine-2-yemethoxy)3-(2-Fl
uoro-4-iodo-phenylaminolfuro
[3,2-c]pyridine-2- carboxamide,
N-(1-Phenylethoxy)3-(2-Fluoro-4-i
odo-PhenylaminelfuroP,2-clpyridit
le-2- carboxamide;
3-(2-fluoro-4-iodo-phenylamino)-f
uro[3,2-clpyridinc-2-carboxylic
acid ((R)-2-
hydroxy-propoxy)-arnide;
3-(2-F1uorc-4-iodo-pheny1amino)-f
uro[3,2-c]pyricline-2-carboxylic
acid ((S)-2-
hydroxy-propoxy)-amide,
3-(2-Fluoro-4-iodo-phenylarnino)-
7-phemd-furo[3,2-cfpyridine-2-car
boxylic acid (2-
hydroxy-ethoxy)-amide;
3-(2-Fluoro-4-iodo-phenylamino)-7
-methyl-furo[3,2-c]pyridine-2-car
boxylic acid (2-
hydroxy-ethoxy)-arnide,
24(R)-2,2-Dimethyl-[1,3]clioxolan
4-ylmethoxycarbamoy1)-3-(2-flu0r0
-4-
trimethylsilanyl-phenylamino)-fur
o[3,2-c]pyrne-7-carb0xylic acid
ethyl ester;
24(R)-2,3-Dihydroxy-propoxycarbar
noy1)-3-(2-fluoro-4-iodo-phenylam
ino) -furo[3,2-
c]pyridine-7-carboxylic acid
ethyl ester;
7-Chloro-3-(2-fluoro-4-iodo-Pheny
,laminoguro[3,2-c]pyridine-2-carb
oxylic acid ((R)- 



2,3-dihydroxy-propoxy)-amide;
7-Fluoro-3-(2-fluero-4-iodo-Pheny
lamino)-faro{3,2-c]pyridine-2-car
boxylic acid (2-
hydroxy-ethoxy)-amide;
3-(2-Fluoro-4-iodo-phenylarninoyf
uroP,2-clpyriciine-2-carboxylic
acid (piperidin-3- yloxy)-amide
mono formate;
3-(2-Fluoro-4-iodo-phenylanaino)-
furo[3,2-Opyridine-2-carboxylic
acid ((S)-1-
pyrrolidin-2-ylmethoxy)-amide
monoformate;
3-(2-Fluoro-4-iodo-phenylamino)-f
uro[3,2-c]pyridine-2-carboxylic
acid (111 midayol-
4-ylmethoxy)-amide;
3-(2-Fluoro-4-iodo-phenylamino)-4
-methyl-furo[3,2-e]pyridine-2-car
boxylic acid (2-
hydroxy-ethoxy)-amide;
3-(2-F1uoro-4-iodo-phenylamino)-f
uro[3,2-e]pyr1dine-2-earhoxylie
acid
cyclopropylmethyl-(2-vinyloxy-eth
oxy)-amide monoformate;
4-Chloro-3-(2-fluoro-4-iodo-pheny
iamino)-furo[32-eilmrridine-2-car
hoxylie acid (2-
hydroxy-ethoxy)-amide;
7-Chloro-3-(2-fluoro-4
odo-phenylarnino)-furo[3,2-clpyri
dine-2-carboxylic acid ((S)-
pyrrolidin-3-yloxy)-amide:
7-Chloro-3-(2-fluoro-4-methylsulf
anyl-phenylamino)-furo[3,2-c]Pyri
dine-2-earboxylie acid
(2-hydroxy-ethoxy)-amide;
7-Fluoro-3-(2-fluoro-4-methylsulf
anyl-Phenylamino)-furo[3.2-4yridi
ne-2-earboxylic acid
(2-hydroxy-ethoxy)-amide;
7-Fluoro-3-(2-fluoro-4-iodo-pheny
lamino)-fino[3,2-cThyridine-2-car
boxylic acid ((S)-
2-hydroxy-propoxy)-amide;
7-Fluoro-3-(2-fluoro-4-iodo-pheny
lamino)-furo[3,2-ebyridine-2-carb
oxylic acid (2- hydroxyl
,1-dimethyl-ethoxy)-amide; and
7-fluoro-3-(2-fluoro-4-iodo-pheny
lamino-furo[3,2-Opy-ridine-2-carb
oxy1ie acid ((R)-
2,3-dihydroxy-propoxy)-amide.
15. A pharmaceutical composition
comprising a compound of any one
of claims 1- 11 and 14, and a
pharmaceutically acceptable
carrier.       16. The
pharmaceutical composition of
claim 15, further comprising a
second chemotherapeutic agent.
17. The phammeeutical composition
of claim 15, further comprising a
second anti- ml) ammatory agent.
18. A pharmaceutical composition
of claim 15 or 16 for inhibiting
abnormal cell growth or treating
a hypeuproliferative disorder in
a mammal.       19. A
pharmaceutical composition of
claim 15 or 17 for treating an
inflammatory disease in a mammal.



20. The pharmaceutical
composition of claim IS or 19,
wherein said second
chemotherapeutic or
anti-inflammatory agent is to be
administered to said mammal
sequentially or consecutively.
21. A pharmaceutical composition
of claim 15 for treating an
autoimmune disease, destructive
bone disorder, proliferative
disorders, infectious disease,
viral disease, fibrotic disease,
neurodegenerative disease,
pancreatitis or kidney disease in
a mammal.       22. The
pharmaceutical composition of
claim 21, further comprising a
second therapeutic agent, wherein
said second agent is to be
administered to said mammal
sequentially or consecutively. 










