
AMIDOPHENOXYINDAZOLES USEFUL AS INHIBITORS OF C-MET c-Met is a member of
the tyrosine kinase growth factor receptor family. c-Met expression occurs
in endothelial, epithelial, and mesenchymal cells. Binding to c-Met of the
endogenous ligand, hepatocyte growth factor (HGF), promotes cell migration,
proliferation, and invasion. c-Met is implicated in the progression of
certain tumors. c-Met overexpression has been shown in numerous tumor types
including colon, breast, renal, lung, hemangiomas, squamous cell myeloid
leukemia, melanomas, glioblastomas, and astrocytomas. Activation of tumor
cell c-Met receptors enhances tumor cell proliferation,
invasion/metastasis, and resistance to apoptosis and cytotoxic therapies.
Various amidophenoxyheteroaryl c-Met inhibitors have been reported. See for
example, US2005/0288290, US2006/021 1695, US2006/0004006, and WO
2007103308. However, there is still a need for further compounds that
inhibit c-Met. The present invention provides novel amidophenoxyindazole
compounds believed to have clinical use for treatment of cancer through
inhibiting c-Met. Preferred compounds of the present invention are also
believed to provide an improvement in potency over certain other c-Met
inhibitor compounds found in the art. The present invention provides
compounds of Formula I : A compound of the formula: Formula I wherein:R1 is
H or methyl; R2 is amino, dimethylamino, fluoro, cyclopropyl, pyridyl
optionally substituted with an amino substituent or 1-2 methyl
substituents, pyrazolyl optionally substituted with two methyl
substituents, 2-methoxy-pyrimidin-5-yl, 4-methylsulfonylphenyl,
tetrahydro-2H-pyran-4-ylamino, (tetrahydro-2H-pyran-4-yl)amino carbonyl, or
a morpholin-4-yl substituent: where Ra, Rb and Rc are independently
selected from H or methyl; R3 is H or F; R4 is H, methyl,
piperidin-1-ylmethyl, morpholin-4-ylmethyl, or pyrazol-1- ylmethyl; R5 is H
or F; and X is CH=N, CH=CH, CH=C(CH3), C(CH3)=CH, C(CH3)=N, N(CH3), or
C(morpholin-4ylmethyl)=CH; or a pharmaceutically acceptable salt thereof.
The present invention provides a method of treating cancer selected from
the group consisting of lung cancer, breast cancer, colorectal cancer,
renal cancer, pancreatic cancer, head cancer, neck cancer, hereditary
papillary renal cell carcinoma, childhood hepatocellular carcinoma, and
gastric cancer in a mammal comprising administering to a mammal in need of
such treatment an effective amount of a compound of Formula I or a
pharmaceutically acceptable salt thereof. The present invention also
provides a pharmaceutical composition comprising a compound of Formula I or
a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier, diluent or excipient. This invention also provides a
compound of Formula I or a pharmaceutically acceptable salt thereof for use
as a medicament. Additionally, this invention provides use of a compound of
Formula I or a pharmaceutically acceptable salt thereof in the manufacture
of a medicament for treating cancer. In particular these cancers are
selected from the group consisting of lung cancer, breast cancer,
colorectal cancer, renal cancer,pancreatic cancer, head cancer, neck
cancer, hereditary papillary renal cell carcinoma, childhood hepatocellular
carcinoma, and gastric cancer. Furthermore, this invention provides a
pharmaceutical composition for treating cancer selected from the group
consisting of lung cancer, breast cancer, colorectal cancer, renal cancer,
pancreatic cancer, head cancer, neck cancer, hereditary papillary renal
cell carcinoma, childhood hepatocellular carcinoma, and gastric cancer
comprising a compound of Formula I or a pharmaceutically acceptable salt
thereof as an active ingredient. It will be understood by the skilled
reader that most or all of the compounds of the present invention are
capable of forming salts. The compounds of the present invention are
amines, and accordingly react with any of a number of inorganic and organic
acids to form pharmaceutically acceptable acid addition salts. Such
pharmaceutically acceptable acid addition salts and common methodology for
preparing them are well known in the art. See, e.g., P. Stahl, et al,
HANDBOOK OF PHARMACEUTICAL SALTS: PROPERTIES, SELECTION AND USE,
(VCHA/Wiley-VCH, 2002); L.D. Bighley, S.M. Berge, D.C. Monkhouse, in
"Encyclopedia of Pharmaceutical Technology'. Eds. J . Swarbrick and J.C.
Boylan, Vol. 13, Marcel Dekker, Inc., New York, Basel, Hong Kong 1995, pp.
453-499; S.M. Berge, et al, "Pharmaceutical Salts, " Journal of
Pharmaceutical Sciences, VoI 66, No. 1, January 1977. Preferred
pharmaceutically acceptable salts of the compounds of the present invention
are the methanesulfonate salts. Preferred are compounds of Formula I
wherein: (a) R1 is H; (b) R1 is methyl; (c) R is amino, dimethylamino,
cyclopropyl, 6-methyl-pyridin-3-yl, pyrazol- 4-yl, or a morpholin-4-yl of
the formula: (d) R is amino, dimethylamino, pyrazol-4-yl, or
morpholin-4-yl; (e) R2 is pyrazo-4-yl; (f) R1 is methyl and R2 is
pyrazol-4-yl; (g) R3 is F; (h) R1 is methyl, R2 is pyrazol-4-yl, and R3 is
F;(i) R4 is H, methyl, or morpholin-4-ylmethyl; G) 4 i H; (k) R1 is methyl,
R2 is pyrazol-4-yl, R3 is F, and R4 is H; (1) R5 is H; (m) R5 is F; 



(n) R1 is methyl, R2 is pyrazol-4-yl, R3 is F, R4 is H, and R5 is H; (o) R1
is methyl, R2 is pyrazol-4-yl, R3 is F, R4 is H, and R5 is F; (p) X is
CH=CH or CH=C(CH3); (q) R1 is methyl, R2 is pyrazol-4-yl, R3 is F, R4 is H,
R5 is H, and X is CH=CH Or CH=C(CH3); (r) R1 is methyl, R2 is pyrazol-4-yl,
R3 is F, R4 is H, R5 is F, and X is CH=CH or CH=C(CH3); (s) R1 is methyl,
R2 is pyrazol-4-yl, R3 is F, R4 is H, R5 is H or F, and X is CH=C(CH3); (t)
R1 is methyl, R2 is pyrazol-4-yl, R3 is F, R4 is H, R5 is H, and X is
CH=C(CH3); and (u) R1 is methyl, R2 is pyrazol-4-yl, R3 is F, R4 is H, R5
is F, and X is CH=C(CH3) . The compounds of the present invention can be
prepared according to the following synthetic schemes by methods well known
and appreciated in the art. Suitable reaction conditions for the steps of
these schemes are well known in the art and appropriate substitutions of
solvents and co-reagents are within the skill of the art. Likewise, it will
be appreciated by those skilled in the art that synthetic intermediates may
be isolated and/or purified by various well known techniques as needed or
desired, and that frequently, it will be possible to use various
intermediates directly in subsequent synthetic steps with little or no
purification. Furthermore, the skilled artisan will appreciate that in some
circumstances, the order in which moieties are introduced is not critical.
The particular order of steps required to produce the compounds of the
present invention is dependent upon the particular compound being
synthesized, the starting compound, and the relative liability of the
substituted moieties, as is well appreciated bythe skilled chemist. All
substituents, unless otherwise indicated, are as previously defined, and
all reagents are well known and appreciated in the art. Compounds of the
present invention may be synthesized as illustrated in the following Scheme
I, where X, R3, R4, and R5 are as previously defined, and R1 and R2 are
equal to or precursors of R1 and R2. Scheme I or R2 ) (a) (b) The compounds
of the present invention can be made by standard peptide coupling
conditions well known to the skilled artisan. A suitably substituted
indazole aniline of formula (a) is reacted with an acid compound of formula
(b), in the presence of a peptide coupling reagent such as
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI),
1-hydroxybenzotriazole hydrate (HOBt), an appropriate base such as
N-methylmorpholine, N,N-diisopropylethylamine (DIPEA), or triethylamine
(TEA), in a suitable solvent such as dichloromethane (DCM),
N,N-dimethylformamide (DMF) or tetrahydrofuran (THF) to provide the desired
amide of the present invention. IfR 1 is a suitable nitrogen protecting
group such as tetrahydropyran (THP), or if R2 is a functional group
protected by a nitrogen-protecting group, a de-protection step is needed to
obtain the desired compound of the present invention. Scheme II(c) (a) The
compound of formula (a) can be prepared as illustrated in Scheme II, where
R1 , R2 , and R3 are as previously defined. The compound of formula (f) can
react with a properly substituted compound of formula (g) at elevated
temperature, in the presence of a suitable base such as sodium bicarbonate
in a proper solvent such as DMF to provide the compound of formula (e). The
compound of formula (e) can be methylated with a proper methylation reagent
such as methyl iodide in a suitable solvent such as THF with a suitable
base such as potassium tert-butoxide to provide the compound of formula
(d), where R1 is a methyl. The compound of formula (e) can also be
protected with a suitable protecting reagent such as 2,3-dihydropyran (DHP)
in a appropriate solvent such as THF, in the presence of an acid such as
CH3SO3H to provide the compound of formula (d), where R1 is a protecting
group such as 2-tetrahydropyranyl. [Methods for introducing or removing
protecting groups are well known in the art; see, for example, Greene and
Wuts, Protective Groups in Organic Synthesis, 3rd Ed., John Wiley and Sons,
New York, (1999)]. The compound of formula (d) can react under various
transition-metal facilitated coupling conditions to provide the desired
compound of formula (c) with a properly substituted R2 as previously
defined. More specifically, if it is a carbon-carbon coupling, the compound
of formula (c) can be made under coupling conditions such as a
Suzukicoupling with a suitable boronic acid, an appropriate catalyst such
as 1,1'- bis(diphenylphosphino)ferrocene palladium (II) chloride
(PdC^Cdppf)), and a proper base such as CsF in a suitable solvent such as
1,4-dioxane at elevated temperature. If it is a carbon-nitrogen coupling,
the compound of formula (c) can be made under coupling conditions such as a
Buchwald-Hartwig coupling with a proper nitrogen-containing reactant such
as morpholine, a suitable ligand such as 2-di-tert-butylphosphino-2'-
methylbiphenyl, a base such as KOH, and a catalyst such as
tris(dibenzylideneacetone)- dipalladium (0) (Pd2(dba)3), in an appropriate
solvent such as tert-butanol at elevated temperature. The coupling reaction
can be carried out under conventional heating conditions or under microwave
reaction conditions well known to the skilled artisan. The compound of
formula (c) can be reduced to an amino compound under various reduction
conditions well known to the skilled artisan. More specifically, the
compound of formula (c) can react with stannous chloride in a suitable
solvent such as ethyl acetate (EtOAc)/ethanol (EtOH) at an elevated
temperature to give the desired compound of formula (a). IfR 1 is a
nitrogen-protecting group such as 2- tetrohydropyranyl, the protecting
group will be cleaved. R1 will be a proton after the reduction. The
compound of formula (c) can also be reduced by reacting with
N,Ndimethylhydrazine and FeCl3 in a proper solvent such as methanol (MeOH),
or 



H2/palladium on carbon (Pd/C) in proper solvent such as EtOH. Both
reduction conditions will only reduce the nitro group to an amino group,
and will leave the nitrogen-protecting group, R1 , untouched. It is well
known to the skilled artisan that reactions on nitrogen of some
nitrogencontaining heterocycles such as indazole compounds could generate
tautomers. The ratio of tautomers depends essentially on the mode of
performing reactions and different conditions. Intermediates disclosed in
this invention with nitrogen protecting groups such as THP may exist as
regioisomers. In the compounds of the present invention, when R1 is a
proton, it may exist as a pair of fast exchanging tautomers as illustrated
in Scheme III. Scheme III.The following preparations and examples are named
using ChemDraw(r) Ultra version 10.0. Preparation 1
N-(4-Methoxy-2-methylphenyl) acetamide To a solution of
4-methoxy-2-methylaniline (120 g, 0.88 mol) in DCM (400 mL) is added acetic
acid anhydride (120 mL, 1.2 mol) dropwise. The reaction mixture is stirred
at room temperature (RT) for 3 hours. After petroleum ether (PE) (1.6 L) is
added, the slurry is stirred for another one hour. The precipitate is
collected by filtration and is washed with PE to give the product as a pink
solid (130 g, 82% yield). MS (m/z): 180.0 (M+H). Preparation 2
N-(5-Bromo-4-methoxy-2-methylphenyl)acetamide To a solution of
N-(4-methoxy-2-methylphenyl)acetamide (130 g, 0.73 mol) in acetic acid (800
mL) is added bromine (42 mL, 0.8 mol) dropwise at 0 0C. After addition, the
resulting mixture is stirred at RT overnight. Saturated aqueous NaHSq 3is
added until a clear solution is obtained, and then a large amount of water
(2.0 L) is added forming a precipitate. The precipitated solid is collected
and washed with water to give the crude product (thin layer chromatography
(TLC) solvent: DCM:EtOAc=IO: 1). The solid is dissolved in minimum amount
of refluxing DCM, and then PE (about 10-20% volume of DCM used) is added.
The resulting solution is cooled to RT. After 2 hours, the precipitated
solid is collected and washed with PE to give a white product (108 g, 57%
yield). MS (m/z): 260.0 (M+H).Preparation 3
5-Bromo-4-methoxy-2-methylaniline To a solution of
N-(5-bromo-4-methoxy-2-methylphenyl)acetamide (108 g, 0.42 mol) in MeOH
(400 mL) is added concentrated HCl (160 mL, 2 mol). After being heated at
reflux overnight, the mixture is neutralized with aqueous NaHCq 3, and
extracted with EtOAc (1200 mL). The organic phase is dried and concentrated
to afford the product (76 g, 84% yield). MS (m/z): 216.0 (M+H). Preparation
4 1-(5-Bromo-4-methoxy-2-methylphenyl)diazonium tetrafluoroborate To a
solution of 5-bromo-4-methoxy-2-methylaniline (76 g, 0.35 mol) in HBF (48%
wt, 140 mL) and H2O (280 mL) is added a solution OfNaNO 2 (27.6 g, 0.4 mol)
in H2O (60 mL) at 0 0C. After the addition is completed, the reaction
mixture is stirred at 0 0C for 30 minutes (min). The precipitate is
filtered, washed with a small amount of ice water several times and dried
to give the product ( 110 g, 99% yield). MS (m/z): 229.0 (M+H). Preparation
5 6-Bromo-5-methoxy-7 H-indazole
l-(5-Bromo-4-methoxy-2-methylphenyl)diazonium tetrafluoroborate ( 110 g,
0.35 mol) is added in one portion to a stirred mixture of KOAc (140.5 g,
1.43 mol) and 18- crown-6-ether (9.3 g, 0.035 mol) in CHCl3 (800 mL) and
stirred at RT overnight. The mixture is filtered and the solid is washed
with DCM. The combined filtrate is concentrated and the residue is purified
by silica gel column chromatography (DCM:MeOH = 50: 1) to give the product
(10 g). The cake is added to THF (1600 mL) and the mixture is stirred at RT
for one hour. The mixture is filtered and the filtrate is concentrated to
give 10 g of the crude product (total yield 88%). MS (m/z): 229.0 (M+H).
Preparation 6 6-Bromo-5-hydroxy-7 H-indazoleTo a solution of
6-bromo-5-methoxy-l H-indazole (60 g, 0.265 mol) in DCM (1300 mL) is added
a solution OfBBr3 (105 g, 0.42 mol) in DCM (200 mL) at 0 0C. The reaction
mixture is warmed to RT and stirred overnight. Then the reaction solution
is quenched with MeOH at 0 0C. The solvent is removed in vacuo and the
residue is neutralized with NaHCO solid. The mixture is partitioned by
water (1500 mL) and EtOAc (1500 mL). The aqueous layer is extracted with
EtOAc (1500 mL) two times. The combined organic layers are dried and
concentrated to give crude product, which is purified by silica gel column
chromatography (PE:THF = 2 :1) to give the desired product (42.5 g, 75%
yield). MS (m/z): 215.0 (M+H). Preparation 7
6-Bromo-5-(2-fluoro-4-nitrophenoxy)-l H-indazole A mixture of
6-bromo-5-hydroxy-7 H-indazole (7.0 g, 33.0 mmol), 3,4-
difluoronitrobenzene (4.98 mg, 31.0 mmol), NaHCO 3 (2.5 g, 31.0 mmol) in
DMF (100 mL) is stirred at 80 0C for 4 hours. Then LiCl (10% aqueous
solution) is added and the solution is extracted with EtOAc. The organic
phase is dried over anhydrous MgSO , filtered and concentrated. The residue
is purified by silica gel column chromatography eluting with PE:DCM ( 1:1)
to give the desired product (5.5 g, 46.6% yield). MS (m/z): 354.0 (M+H)..
The following compound is prepared essentially by the method of Preparation
7 : Preparation 9 6-Bromo-5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2
H-pyran-2-yl)-l H-indazole To a solution of
6-bromo-5-(2-fluoro-4-nitrophenoxy)-l H-indazole (5.0 g, 14.2 mmol) in THF
(50 mL) is added DHP (2.4 g, 28.5 mmol) and CH3SO3H (1.0 g, 10.4 mmol). The
resulting mixture is stirred at RT for 1 hour. Then EtOAc and aqueous 



NaHCO3 solutions are added. The organic phase is separated, dried over
anhydrous MgSO , filtered and concentrated. The residue is purified by
silica gel columnchromatography eluting with PE:EtOAc (5:1) to give the
desired product (5.5 g, 89.0% yield). MS (m/z): 436.0 (M+H). The following
compound is prepared essentially by the method of Preparation 9 :
Preparation 1 1 6-Bromo-l-methyl-5-(4-nitrophenoxy)-l H-indazole To a
mixture of 6-bromo-5-(4-nitrophenoxy)-l H-indazole (2.68 g, 8.02 mmol) and
KOH (600 mg, 10.69 mmol) in acetone (100 mL) cooled with an ice-water bath
is added dropwise methyl iodide (0.55 mL, 8.83 mmol). After the reaction
mixture is stirred at 0 0C for 2 hours, it is stirred at RT overnight. The
solvent is removed, and the residue is purified by silica gel column
chromatography eluting with PE:EtOAc (3: 1) to give the product (1.50 g,
53.7% yield). MS (m/z): 348.0 (M+H) . The following compound is prepared
essentially by the method of Preparation 11: Alternatively,
6-bromo-5-(2-fluoro-4-nitrophenoxy)- 1-methyl- lH-indazole (Preparation 12)
may also be prepared in the following 3 step process:
2,4-Dibromo-5-hydroxy-benzaldehyde (50 g, 178.6 mmol), l,2-difluoro-4-
nitrobenzene (28.4 g, 178.6 mmol) and potassium carbonate (49.0 g, 357.2
mmol) are stirred in DMF (500 mL) at 60 0C for 2 hours. The reaction is
quenched with water (1000 mL) and extracted with methyl tert-butylether
(MTBE) (2 x 500 mL). The organic layer is washed with saturated sodium
chloride aqueous solution (2 x 500 mL), dried with anhydrous sodium
sulfate, and concentrated to obtain a yellow solid. The crude solid
isrecrystallized in EtOAc/PE (1:5) to give 2,4-dibromo-5-(2-fluoro-4-
nitrophenoxy)benzaldehyde as a yellow solid (52.8 g, 70.6% yield).
2,4-Dibromo-5-(2-fluoro-4-nitrophenoxy)benzaldehyde (13.0 g, 31.0 mmol) is
refluxed with methylhydrazine (4.3 g, 93 mmol) in THF (130 mL) for 2 hours.
The reaction is quenched with water (150 mL) and extracted with MTBE (2 x
150 mL). The organic layer is washed with saturated sodium chloride aqueous
solution (2 x 150 mL), dried with anhydrous sodium sulfate, and
concentrated to obtain a solid. The crude solid is recrystallized in
EtOAc/hexane to obtain l-(2,4-dibromo-5-(2-fluoro-4-
nitrophenoxy)benzylidene)-2-methylhydrazine as a yellow solid (10.6 g,
76.7% yield). MS (m/z): 447.9 (M+H).
l-(2,4-Dibromo-5-(2-fluoro-4-nitrophenoxy)benzylidene)-2-methylhydrazine
(1.0 g, 2.2 mmol), cuprous chloride (22 mg, 0.2 mmol), potassium carbonate
(0.638 g, 7.2 mmol), DMF (10 mL), and a stir bar are combined in a pressure
tube under nitrogen. The cap is sealed and the tube is placed in an oil
bath with stirring. The bath is heated to 100 0C over 30 min and held at
100 0C for 6 hours and then cooled to RT. The reaction mixture is poured
into a separatory funnel containing MTBE (1OmL) and water (10 mL). The
layers are separated and the aqueous layer is extracted with an additional
portion of MTBE (10 mL). The organic layers are combined, and washed with
water followed by saturated sodium chloride aqueous solution. The organic
layer is dried over magnesium sulfate and concentrated to yield 0.70 g of
crude product. The crude solid is dissolved in DCM and heptane, and then
concentrated to remove DCM resulting in the formation of a slurry. The
product is collected by filtration and dried under vacuum to give
6-bromo-5- (2-fluoro-4-nitrophenoxy)-l -methyl- IH-indazole as a solid
(0.65 g, 79% yield). MS (m/z): 367.8 (M+H) . Preparation 13
6-Bromo-2-(tetrahydro-2 H-pyran-2-yl)-2H-indazol-5-ol To a solution of
6-bromo-5-hydroxy-7 H-indazole (725.0 g, 3.4 mol) in THF (10.2 L) is added
DHP (336.5 mL, 3.57 mol) and CH3SO3H (65.4 g, 0.68 mol) at RT. The
resulting mixture is stirred at RT for 22 hours. The reaction mixture is
quenched with distilled water (6 L) and extracted with EtOAc (6 L).
Saturated aqueous NaHCO3solution ( 1100 mL) is added to adjust the pH to 8.
After phase separation, the organic phase is washed with water (4 L) and
then saturated aqueous sodium chloride (3 L), dried over anhydrous Na2SO4,
filtered, and concentrated to give the product as a solid (1.64 kg, 99.3%
yield). MS (m/z): 299.0 (M+H). Preparation 14
6-Bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-2
H-pyran-2-yl)-2H-indazole To a solution of 6-bromo-2-(tetrahydro-2
H-pyran-2-yl)-2H-indazol-5-ol (1.475 kg, 4.96 mol) in DMF (5.3 L) is added
3,4-difluoronitrobenzene (1.18 kg, 7.45 mol) and NaHCO 3 (625.5 g, 7.45
mol) at RT. The reaction mixture is heated at 70 0C for 10 hours and then
cooled to less than 20 0C. Deionized (DI) water (7.9 L) is slowly added to
the solution and the resulting slurry is stirred at 15 0C for one hour. The
solid is collected by vacuum filtration, and the solid cake is washed with
water (8 L). It is then air dried under vacuum on filter and is triturated
with methyl MTBE (18.6 L) at reflux conditions for two hours. The slurry is
then cooled to RT and the solid is collected by vacuum filtration. The
solid cake is washed with MTBE (4 L X 2) and dried in a vacuum oven at 35
0C to give the desired product (1.405 kg, 64.9% yield). MS (m/z): 436.0
(M+H). Preparation 15
5-(2-Fluoro-4-nitrophenoxy)-6-(pyridine-4-yl)-l-(tetrahydro-2
H-pyran-2-yl)-l H-indazole A mixture of
6-bromo-5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2 H-pyran-2-yl)-
lH-indazole (5.0 g, 11.5 mmol), 4-pyridineboronic acid (3.0 g, 24.3 mmol),
PdCl2(dppf) (1.8 g, 2.25 mmol) and CsF (5.0 g, 33.0 mmol) in 1,4-dioxane
(100 mL) is stirred at 110 0C overnight. Then, aqueous NH4Cl and EtOAc are
added. The organic phase is separated, dried over anhydrous MgSO and
concentrated. The residue is purified by silica gel column chromatography
eluting with PE:EtOAc (3:1) to give the desired product (2.8 g, 56% yield).
MS (m/z): 435.1 (M+H). The following compounds are prepared essentially by
the method of Preparation 15:*: Reaction is carried out under microwave
conditions at 95 "C for about 90 min. Preparation
286-(2,6-Dimethylpyridin-4-yl)-5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydropyr
an-2-yl)-l Hindazole To a solution of
6-bromo-5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydropyran-2-yl)- lH-indazole
(1.31 g, 3.0 mmol) in 1,4-dioxane (20 mL) is added bis(pinacolato)diboron
(0.91 g, 3.6 mmol), Pd2(dba)3 (0.14 g, 0.2 mmol), tricyclohexylphosphine
(0.1 g, 0.4 mmol), potassium acetate (KOAc) (0.59 g, 6.0 mmol) under N2.
After the reaction 



mixture is heated to reflux for 3 hours under N , it is cooled to RT.
4-Bromo-2,6- dimethylpyridine hydrobromide (0.8 g, 3.0 mmol), PdCl2(dppf)
(0.16 g, 0.2 mmol), CsF (1.38 g, 9.0 mmol) are added under N2. The
resulting mixture is heated at reflux overnight under N2. The solid is
filtered off and the filtrate is concentrated. The residue is purified by
silica gel column chromatography eluting with PE:EtOAc (from 5:1 to 1:1) to
give the product (0.67 g, 48.3% yield). MS (m/z): 463.1 (M+H) . Preparation
29 4-(5-(2-Fluoro-4-nitrophenoxy)- 1-(tetrahydro-2H-pyran-2-yl)-
lH-indazol-6- yl)morpholine To a solution of
6-bromo-5-(2-fluoro-4-nitro-phenoxy)-l-(tetrahydropyran-2-yl)- lH-indazole
(8.0 g, 18 mmol) in tert-butanol (150 mL) and H2O (3.2 mL) is added
Pd2(dba)3 (320 mg, 0.35 mmol), 2-di-tert-butylphosphino-2'-methylbiphenyl
(480 mg, 1.54 mmol), KOH (3.2 g, 57 mmol) and morpholine (3.2 g, 36.7 mmol)
under N2. After the mixture is stirred at 70 0C for 2 hours under a N2
atmosphere, it is filtered and the filtrate is concentrated. The residue is
partitioned with EtOAc (100 mL) and saturated aqueous NH4Cl (30 mL). The
organic layer is separated, dried over MgSO , and concentrated. The residue
is purified by silica gel column chromatography eluting with PE:EtOAc (3:1)
to give the product (4.5 g, 56.5% yield). MS (m/z): 443.1 (M+H). The
following compounds are prepared essentially by the method of Preparation
29:yl)- lH-indazol-6-amine Preparation 32
4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydro-2 H-pyran-2-yl)-2H
-indazol-6-yl)-2- methylmorpholine (racemic) To a 25 mL microwave vial is
added 6-bromo-5-(2-fluoro-4-nitrophenoxy)-2-
(tetrahydro-2H-pyran-2-yl)-2H-indazole (0.8 g, 1.8 mmol),
4,5-bis(diphenylphosphino)- 9,9-dimethylxanthene (98 mg, 165 mmol) and
Pd2(dba)3 (50 mg, 55 mmol). The mixture is suspended in toluene (12 mL, 113
mmol) and then 2-methylmorpholine hydrochloride (278 mg, 2.02 mmol) and
sodium tert-butoxide (454 mg, 4.58 mmol) are added. The reaction mixture is
heated at 150 0C for 25 min in a microwave reactor. The reaction mixture is
then concentrated and the residue is purified on a silica gel column
eluting with hexanes (A) and EtOAc (B), gradient from 90% (A):10%(B) to
60%(A):40%(B) over 60 min then to 50%(A):50%(B) for 20 min to give an
orange solid as the desired product (410 mg, 39% yield). MS (m/z): 457
(M+H) . The following compounds are prepared essentially by the method of
Preparation 32: Preparation 35
4-(5-(2-Fluoro-4-nitrophenoxy)-2-(tetrahydro-2
H-pyran-2-yl)-2H-indazol-6-yl)-2,2- dimethylmorpholine
6-Bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-2
H-pyran-2-yl)-2H-indazole (1.5 g, 3.4 mmol) is added to a 50 mL Genevac
Carousel(r) tube and is suspended into the amylene hydrate (10 mL, 91.4
mmol) and N2 is bubbled in suspension. To the mixture is added
2-(di-tert-butylphosphino)-2'-methylbiphenyl (97.7 mg, 309 mmol), Pd2(dba)3
(94.5 mg, 103 mmol) and DI water (0.3 mL), and N bubbling is continued for
10 min. To this mixture is added 2,2-dimethylmorpholine hydrochloride (1.04
g, 6.9 mmol) and asolution of KOH (617 mg , 11.0 mmol) dissolved in 0.3 mL
of distilled water. The reaction mixture is heated at 80 0C for 2 hours and
then cooled to RT. The mixture is then poured into EtOAc (300 mL), washed
with distilled water ( 1 x 100 mL) and then saturated aqueous sodium
chloride (100 mL). The combined aqueous layers are extracted with EtOAc
(100 mL). The combined organic solution is dried with Na2SO4, filtered, and
concentrated to dryness to give a gold solid. The solid is purified on a
silica gel column eluting with hexanes (A) and EtOAc (B), gradient from
95%(A):5%(B) to 75%(A):25%(B) over 70 min to give a light yellow solid as
the desired product (410 mg, 25% yield). MS (m/z): 470.8 (M+H). Preparation
36 5-(2-Fluoro-4-nitrophenoxy)-6-(pyridine-4-yl)-l H-indazole To a solution
of 5-(2-fluoro-4-nitrophenoxy)-6-(pyridine-4-yl)-l-(tetrahydro-2 Hpyran-
2-yl)-l H-indazole (2.8 g, 6.45 mmol) in EtOH (30 mL) is added HCl
(concentrated 5.O mL). The mixture is stirred at 80 0C for 2 hours. Then
aqueous NaHCq 3and EtOAc are added. The organic phase is dried over
anhydrous MgSO and concentrated. The residue is purified by silica gel
column chromatography eluting with PE:EtOAc (3:1) to give the desired
product (1.95 g, 86.0% yield). MS (m/z): 351.0 (M+H). Preparation 37
3-Fluoro-4-(6-(pyridine-4-yl)-l H-indazole-5-yloxy)aniline A mixture of
5-(2-fluoro-4-nitrophenoxy)-6-(pyridine-4-yl)-l H-indazole (1.95 g, 4.5
mmol) and SnCl2-2H2O (10.2 g, 45.3 mmol) in EtOAc/EtOH (200 mL/10 mL) is
stirred at 80 0C for 2 hours. Then aqueous NaHCq 3 and EtOAc are added. The
organic phase is dried over anhydrous MgSO and concentrated. The residue is
purified by silica gel column chromatography eluting with PE:EtOAc (2:1) to
give the desired product (1.10 g, 61.0% yield). MS (m/z): 321.0 (M+H).
Preparation 38 3-Fluoro-4-(6-(4-(methylsulfonyl)phenyl)-l-(tetrahydro-2
H-pyran-2-yl)-l H-indazol-5- yloxy)anilineTo a solution of
5-(2-fluoro-4-nitrophenoxy)-6-(4-(methylsulfonyl)phenyl)-l-
(tetrahydro-2H-pyran-2-yl)-l H-indazole (320 mg, 0.63 mmol) in EtOAc (50
mL) is added Pd/C (10%, 100 mg). The resulting mixture is degassed by
evacuation and backfilled with H2 three times. It is stirred under an
atmosphere OfH2 at RT overnight. The solid is removed by filtration and the
filtrate is concentrated. The residue is purified by silica gel column
chromatography eluting with DCM:MeOH (20:1) to give the desired product
(250 mg, 83% yield). MS (m/z): 482.1 (M+H). The following compounds are
prepared essentially by the method of Preparation 38: Preparation 4 1
4-(6-(l H-Pyrazol-4-yl)-l H-indazol-5-yloxy)-3-fluoroaniline To a solution
of 5-(2-fluoro-4-nitrophenoxy)-6-(l H-pyrazol-4-yl)-l-
(tetrahydropyran-2-yl)-l H-indazole (900 mg, 2.13 mmol) and
4-[5-(2-fluoro-4-nitrophenoxy)- 



1-(tetrahydropyran-2-yl)- lH-indazol-6-yl]-pyrazole- 1-carboxylic acid
tertbutyl ester (3.1 g, 5.92 mmol) in EtOAc/EtOH (75 mL/75 mL) is added
stannous chloride dihydrate (10 g, 52.74 mmol). The reaction mixture is
stirred at reflux overnight. After it is cooled and basified with saturated
aqueous NaHCq 3to pH 8-9, the mixture is extracted with EtOAc (100 mL). The
organic phase is separated, dried over MgSO , and concentrated. The residue
is purified by silica gel column chromatography eluting first with PE:EtOAc
(1:1) and then with EtOAc to give the product (1.75 g, 71.0% yield). MS
(m/z): 310.0 (M+H). The following compounds are prepared essentially by the
method of Preparation 41:Preparation 53 4-(6-Cyclopropyl-2-(tetrahydro-2
H-pyran-2-yl)-2H-indazol-5-yloxy)-3-fluoroaniline To a 25 mL glass vial is
added 6-cyclopropyl-5-(2-fluoro-4-nitrophenoxy)-2-
(tetrahydro-2H-pyran-2-yl)-2H-indazole (395 mg, 994 mmol) and MeOH (20 mL,
494 mmol). To the suspension is added N,N-dimethylhydrazine (756 mL, 9.94
mmol) and FeCi3 (163 mg, 994 mmol). The vial is capped, and heated to 60 0C
and stirred for 2 hours and then stirred at 50 0C overnight. The mixture is
filtered over a Buchner funnel and the solid washed with MeOH (100 mL). The
filtrate is collected and concentrated to give a brown/orange solid. The
residue is purified on a silica gel column eluting with DCM (A) and a 10%
MeOH in a DCM solution (B), gradient from 100% (A) to 85%(A):15%(B) over 50
min to give a yellow solid as the title compound (358 mg, 98% yield). MS
(m/z): 368 (M+H) . The following compounds are prepared essentially by the
method of Preparation 53:Preparation 59
N-(Diphenylmethylene)-5-(2-fluoro-4-nitrophenoxy)- 1-methyl-
IH-indazol-6-amine To a 10 mL microwave vial is added
6-bromo-5-(2-fluoro-4-nitrophenoxy)-lmethyl- lH-indazole (500 mg, 1.37
mmol), 4,5-bis(diphenylphosphino)-9,9- dimethylxanthene (73 mg, 123 mmol)
and Pd2(dba)3 (38 mg, 4 1 mmol). The mixture is suspended in toluene (5 mL,
47 mmol) and benzophenone imine (272 mg, 1.5 mmol) and sodium tert-butoxide
(203 mg, 2.05 mmol) are added. The mixture is heated at 150 0C for 20 min
in a microwave reactor. After cooling, the reaction solution is
concentrated to give a brown oil which is dissolved in DCM (150 mL) and
washed with saturated aqueous sodium chloride (2 x 50 mL). The aqueous
layers are combined and extracted with DCM ( 1 x 50 mL), dried with Na2SO ,
filtered and concentrated to give a brown residue. The residue is purified
on a silica gel column eluting with hexanes (A) and EtOAc (B), gradient
from 85%(A):15%(B) to 50%(A):50%(B) over 50 min to give a yellow solid
material as the title compound (574 mg, 90.1% yield). MS (m/z): 467.2 (M+H)
. Preparation 60 5-(4-Amino-2-fluorophenoxy)- N-benzhydryl- 1-methyl-
IH-indazol-6-amine To a 100 mL round bottom flask is added
N-(diphenylmethylene)-5-(2-fluoro-4- nitrophenoxy)- 1-methyl-
lH-indazol-6-amine (424 mg, 909 mmol) and EtOH (35 mL, 601 mmol). To the
mixture is added ammonium formate (1000 mg, 15.9 mmol) followedby the
addition of 10% Pd/C (300 mg, 141 mmol) and the reaction mixture is stirred
at RT for 1 hour and heated at 45 0C for 15 min. The solvent is removed and
the residue is dissolved in DCM (150 mL) and distilled water (100 mL). The
organic layer is washed with distilled water ( 1 x 100 mL), and the
combined aqueous layers are extracted with DCM ( 1 x 50 mL). The combined
organic solution is dried with Na2SO4, filtered, and concentrated. The
crude is purified on a silica gel column eluting with hexanes (A) and EtOAc
(B), gradient from 90%(A)10%(B) to 40%(A):60%(B) over 90 min to give an
offwhite solid material as the title compound (204 mg, 51% yield). MS
(m/z): 438.8 (M+H). Preparation 6 1 l-Acetyl-6-bromo-l H-indazol-5-yl
acetate A mixture of 6-bromo-5-hydroxy-l H-indazole (25 g, 117 mmol) in
acetic acid anhydride (75 mL) is heated at 110 0C with stirring for 2
hours. After it is cooled, diethyl ether (100 mL) is added. The precipitate
is collected by filtration, washed with diethyl ether (30 mL), and dried
under vacuum to afford the product (34 g, 98% yield). MS (m/z): 297'.0
(M+H) . Preparation 62 Ethyl 5-hydroxy- lH-indazole-6-carboxylate An
autoclave is charged with l-acetyl-6-bromo-l H-indazol-5-yl acetate (25 g,
84 mmol), TEA (25 g, 252 mmol), dichloro bis (benzonitrile) palladium
(Pd(PhCN)2Cl2) (1.6 g, 4.2 mmol), l,l'-bis(diphenylphosphino)ferrocene
(dppf) (4.7 g, 8.4 mmol) and EtOH (500 mL) is stirred at 130 0C under an
atmosphere of CO for 8 hours. The reaction mixture is concentrated, and the
residue is purified by silica gel column chromatography to afford the
product (15.5 g, 90% yield). MS (m/z): 207.0 (M+H) . Preparation 63 Ethyl
5-hydroxy- 1-(tetrahydro-2H-pyran-2-yl)- lH-indazole-6-carboxylate To a
solution of ethyl 5-hydroxy-l H-indazole-6-carboxylate (15.5 g, 75 mmol) in
DCM (100 mL) and THF (100 mL) containing methanesulfonic acid (721 mg, 7.5
mmol) is added a solution of 3,4-dihydro-2H-pyran (6.6 g, 79 mmol) in DCM
(20 mL) dropwiseat RT. The resulting solution is stirred at RT overnight.
After the solvent is removed, EtOAc (500 mL), saturated aqueous sodium
chloride (500 mL) and NaHCq 3(5 g) are added. The organic layer is
separated, dried and concentrated. The residue is purified by silica gel
column chromatography to afford the product (16.8 g, 77% yield). MS (m/z):
291.1 (M+H). Preparation 64
Ethyl-5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2 H-pyran-2-yl)-l
H-indazole-6- carboxylate A mixture of ethyl 5-hydroxy-
1-(tetrahydro-2H-pyran-2-yl)- lH-indazole-6- carboxylate (10.8 g, 37 mmol),
l,2-difluoro-4-nitrobenzene (7.1 g, 44 mmol), NaHCC>3 (7.4 g, 88 mmol) and
DMF (100 mL) is stirred at 80 0C for 2 hours. After it is cooled to RT,
water (400 mL) and PE (50 mL) are added and the mixture is stirred for 20
min. The precipitate is collected and dried under vacuum at 50 0C to afford
the product (15 g, 95% yield). MS (m/z): 430.1 (M+H). 



Preparation 65 5-(2-Fluoro-4-nitrophenoxy)- 1-(tetrahydro-2H-pyran-2-yl)-
lH-indazole-6-carboxylic acid To a solution of
ethyl-5-(2-fluoro-4-nitrophenoxy)- 1-(tetrahydro-2H-pyran-2-yl)-
lH-indazole-6-carboxylate (22 g, 51.2 mmol) in THF (60 mL) and MeOH (60 mL)
and H2O (10 mL) is added LiOH (3 g, 125 mmol). The resulting solution is
stirred at RT for 1.5 hours and the organic solvents are removed. The
aqueous residue is acidified with cold 6N HCl to pH 2, and extracted with
EtOAc (150 mL). The organic phase is separated, dried, and concentrated.
The residue is purified by silica gel column chromatography eluting with
PE:EtOAc:acetic acid (100:100:1) to afford the product (19.5 g, 95% yield).
MS (m/z): 402.1 (M+H). Preparation 66 tert-Butyl
5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2 H-pyran-2-yl)-l H-indazol-6-
ylcarbamateA mixture of 5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2
H-pyran-2-yl)-l Hindazole- 6-carboxylic acid(590 mg, 1.47 mmol),
diphenylphosphoryl azide (485 mg, 1.76 mmol), TEA (179 mg, 1.76 mmol), 4 A
molecular sieves (3 g) in tert-butanol (40 mL) is stirred at 80 0C
overnight. The mixture is filtered and the filtrate is concentrated. The
residue is purified by silica gel column chromatography eluting with
PE/EtOAc (10: 1) to give the desired product (400 mg, 65% yield). MS (m/z):
473.1 (M+H) . Preparation 67 tert-Butyl 5-(4-amino-2-fluorophenoxy)-
1-(tetrahydro-2H-pyran-2-yl)- lH-indazol-6- ylcarbamate To a solution of
tert-butyl 5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2 H-pyran-2- yl)-l
H-indazol-6-ylcarbamate (400 mg, 0.85 mmol) in EtOAc (50 mL) is added Pd/C
(10%, 50 mg). The resulting mixture is degassed by evacuation and
backfilled with H2 three times. The mixture is stirred under an atmosphere
OfH at RT overnight. The solid is removed by filtration and the filtrate is
concentrated. The residue is purified by silica gel column chromatography
eluting with DCM:MeOH (10:1) to give the desired product (300 mg, 80%
yield). MS (m/z): 443.2 (M+H). Preparation 68 5-(2-Fluoro-4-nitrophenoxy)-
1-(tetrahydro-2H-pyran-2-yl)-N-(tetrahydro-2 H-pyran-4- yl)-l
H-indazole-6-carboxamide The solution of
5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2 H-pyran-2-yl)-l Hindazole-
6-carboxylic acid (0.5 g, 1.25 mmol), tetrahydropyran-4-ylamine (0.13 g,
1.25 mmol), EDCI (0.24 g, 1.25 mmol), HOBT (0.17 g, 1.25 mmol),
N-methylmorpholine (0.5 mL) in DMF (5 mL) is stirred at RT overnight. Then
the reaction mixture is partitioned with saturated aqueous NH4Cl (20 mL)
and EtOAc (50 mL). The organic phase is separated, dried over MgSO , and
concentrated. The residue is purified by silica gel column chromatography
eluting with PE:EtOAc ( 1:1) to provide the product (0.49 g, 81.2% yield).
MS (m/z): 485.1 (M+H). Preparation
695-(4-Amino-2-fluorophenoxy)-l-(tetrahydro-2 H-pyran-2-yl)-N-(tetrahydro-2
H-pyran-4- yl)-l H-indazole-6-carboxamide To a solution of
5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2 H-pyran-2-yl)- N- (tetrahydro-2
H-pyran-4-yl)-l H-indazole-6-carboxamide (0.49 g, 1.0 mmol) in MeOH (50 mL)
is added Pd/C (100 mg, 10% wt) under N2. The resulting mixture is degassed
by evacuation and backfilled with nitrogen. Then the reaction mixture is
stirred at RT under H2 atmosphere overnight. The solid is removed by
filtration and the filtrate is concentrated to give a crude product (0.42
g, 91.4% yield). MS (m/z): 455.1 (M+H). Preparation 70
5-(Benzyloxy)-6-bromo-l H-indazole To a solution of 6-bromo-5 -hydroxy-
IH-indazole (5 g, 23.5 mmol) in THF (50 mL) is added benzyl alcohol (3.05
g, 28.2 mmol), PPh3 (7.39 g, 28.2 mmol) and diethylazodicarboxylate (4.46
mL, 28.2 mmol). After the reaction mixture is stirred at RT overnight,
EtOAc (50 mL) and saturated aqueous NH4Cl (30 mL) are added. The organic
phase is separated, dried over MgSO , and concentrated. The residue is
purified by silica gel column chromatography eluting with PE:EtOAc (4: 1)
to provide the product (5.0 g, 70.2% yield). MS (m/z): 303.0 (M+H).
Preparation 71 5-(Benzyloxy)-6-bromo- 1-(tetrahydro-2 H-pyran-2-yl)-
lH-indazole To a solution of 5-(benzyloxy)-6-bromo-l H-indazole (5 g, 16.5
mmol) in THF (30 mL) and DCM (30 mL) is added 3,4-dihydro-2H-pyran (3 mL,
32.8 mmol) and methanesulfonic acid ( 1 mL, 15.3 mmol). After the reaction
mixture is stirred at RT for 2 hours, EtOAc (50 mL) and saturated aqueous
NaHCO are added. The organic phase is separated, dried over MgSO4, and
concentrated. The residue is purified by silica gel column chromatography
eluting with PE:EtOAc (4:1) to give the desired product (2.7 g, 42.2%
yield). MS (m/z): 387.0 (M+H). Preparation 725-(Benzyloxy)-
1-(tetrahydro-2H-pyran-2-yl)-N-(tetrahydro-2H-pyran-4-yl)- lH-indazol-6-
amine To a solution of 5-(benzyloxy)-6-bromo-l-(tetrahydro-2
H-pyran-2-yl)-l Hindazole (2 g, 5.16 mmol) in toluene (30 mL) is added
tetrahydropyran-4-ylamine (800 mg, 7.91 mmol), palladium acetate (60 mg,
267 mmol), 2-dicyclohexylphosphino-2'-( N,Ndimethylamino) biphenyl (200 mg,
508 mmol) and sodium tert-butoxide (700 mg, 7.28 mmol) under N2. After the
reaction is stirred at 100 0C under N2 for 1 hour, EtOAc (30 mL) is added
and the reaction mixture is filtered. The filtrate is concentrated and the
residue is purified by silica gel column chromatography eluting first with
EtOAc:PE (1/1) and then EtOAc to give the desired product (1.87 g, 88.8%
yield). MS (m/z): 408.2 (M+H) . Preparation 73 N-(5-(Benzyloxy)-
1-(tetrahydro-2H-pyran-2-yl)- lH-indazol-6-yl)-N-(tetrahydro-2Hpyran-
4-yl)acetamide 



To a solution of 5-(benzyloxy)-l-(tetrahydro-2
H-pyran-2-yl)-N-(tetrahydro-2Hpyran- 4-yl)-l H-indazol-6-amine (1.87 g,
4.59 mmol) in THF (30 mL) is added acetyl chloride (0.39 mL, 5.48 mmol) and
K2CO3 (760 mg, 5.50 mmol). After the reaction mixture is heated to reflux
for 30 min, H O (20 mL) and EtOAc (30 mL) are added. The organic phase is
separated, washed with saturated aqueous NH4Cl, dried and concentrated to
give the product (1.7 g, 82.4% yield). MS (m/z): 450.2 (M+H). Preparation
74 N-(5-Hydroxy-l-(tetrahydro-2 H-pyran-2-yl)-l
H-indazol-6-yl)-N-(tetrahydro-2H-pyran-4- yl)acetamide To a solution of
N-(5-(benzyloxy)-l-(tetrahydro-2 H-pyran-2-yl)-l H-indazol-6-yl)-
N-(tetrahydro-2H-pyran-4-yl)acetamide (1.7 g, 3.78 mmol) in EtOH (100 mL)
and EtOAc (100 mL) is added Pd/C (I g, 10% wt). After the reaction mixture
is stirred at RT under H2 overnight, it is filtered and the filtrate is
concentrated. The residue is purified by silica gel column chromatography
eluting first with PE:EtOAc (1:1) and then EtOAc to give the product (1.2
g, 88.2% yield). MS (m/z): 360.2 (M+H).Preparation 75
N-(5-(2-Fluoro-4-nitrophenoxy)- 1-(tetrahydro-2 H-pyran-2-yl)-
lH-indazol-6-yl)- N- (tetrahydro-2 H-pyran-4-yl)acetamide To a solution of
N-(5-hydroxy-l-(tetrahydro-2 H-pyran-2-yl)-l H-indazol-6-yl)- N-
(tetrahydro-2 H-pyran-4-yl)acetamide (1.2 g, 3.34 mmol) in DMF (30 mL) is
added 1,2- difluoro-4-nitrobenzene (0.64 g, 4.02 mmol) and Cs2CO3 (1.63 g,
5.00 mmol). After the reaction mixture is stirred at 100 0C for 2 hours,
EtOAc (60 mL) and saturated aqueous NH4Cl are added. The organic phase is
separated, dried over MgSO and concentrated. The residue is purified by
silica gel column chromatography eluting first with PE:EtOAc (1:1) and then
EtOAc to give the product (1.44 g, 86.5% yield). MS (m/z): 499.2 (M+H).
Preparation 76 5-(4-Amino-2-fluorophenoxy)- N-(tetrahydro-2 H-pyran-4-yl)-l
H-indazol-6-amine The title compound is prepared essentially by the method
of Preparation 4 1. MS (m/z): 343.1 (M+H) . Preparation 77
5-(Benzyloxy)-6-(6-methylpyridin-3 -yl)- 1-(tetrahydro-2 H-pyran-2-yl)-
lH-indazole To a solution of 5-(benzyloxy)-6-bromo- 1-(tetrahydro-2
H-pyran-2-yl)- IHindazole (4 g, 10.3 mmol) in 1,4-dioxane (25 mL) is added
bis(pinacolato)diboron (3 g, 11.8 mmol), dppf (0.3 g, 541 mmol),
PdCl2(dppf) (0.42 g, 514 mmol) and KOAc (2 g, 20.4 mmol) under N . After
the reaction mixture is stirred at reflux for 5 hours, 5-bromo-2-
methylpyridine (2.1 g, 12.2 mmol), tetrakis(triphenylphosphine)palladium
(Pd(PPh 3)4) (0.6 g, 519 mmol) and Cs2CO3 (4 g, 12.3 mmol) are added and
the mixture is stirred at reflux overnight. The reaction mixture is cooled
and filtered, the filtrate is concentrated. The residue is purified by
silica gel column chromatography eluting with PE:EtOAc (2:1) to give the
product (1.9 g, 46.0% yield). MS (m/z): 400.1 (M+H) . Preparation 78
6-(6-Methylpyridin-3-yl)-l-(tetrahydro-2 H-pyran-2-yl)-l H-indazol-5-olTo a
solution of 5-(benzyloxy)-6-(6-methylpyridin-3-yl)-l-(tetrahydro-2 H-pyran-
2-yl)-l H-indazole (1.44 g, 3.60 mmol) in EtOH (50 mL) and EtOAc (50 mL) is
added Pd/C (500 mg, 10 % wt) under N2. The resulting mixture is degassed by
evacuation and backfilled with nitrogen. Then the reaction mixture is
stirred at RT under H2 atmosphere overnight. The reaction mixture is
filtered. The filtrate is concentrated to give the product (982 mg, 88.0%
yield). MS (m/z): 310.1 (M+H). Preparation 79
5-(2-Fluoro-4-nitrophenoxy)-6-(6-methylpyridin-3 -yl)-
1-(tetrahydro-2H-pyran-2-yl)- IHindazole The title compound is essentially
made by the same method of Preparation 75. MS (m/z): 449.2 (M+H) .
Preparation 80 3-Fluoro-4-(6-(6-methylpyridin-3-yl)-l
H-indazol-5-yloxy)aniline The title compound is prepared essentially by the
method of Preparation 41. MS (m/z): 335.1 (M+H) . Preparation 81
l-(4-Bromo-2-fluorophenoxy)-2-fluoro-5-methyl-4-nitrobenzene The title
compound is prepared essentially by the same method of Preparation 75. 1H
NMR (d6-dimethylsulfoxide (DMSO)) d 8.20 (d, IH), 7.80 (d, IH), 7.42 (d,
IH), 7.30(d, IH), 7.10(d, IH). Preparation 82
4-(4-Bromo-2-fluorophenoxy)-5-fluoro-2-methylaniline The title compound is
prepared essentially by the method of Preparation 53. MS (m/z): 315.8
(M+H). Preparation 83 5-(4-Bromo-2-fluorophenoxy)-6-fluoro-l H-indazoleTo a
suspension of 4-(4-bromo-2-fluorophenoxy)-5-fluoro-2-methylaniline (5.2 g,
16.6 mmol) in water (100 mL) is added fluoroboric acid (6.06 g, 33.1 mmol)
at RT. The solution is cooled to 0 0C and NaNO 2 (1.71 g, 24.8 mmol) in
water (2 mL) is added. The reaction is stirred at 0 0C for 40 min. CHCI3
(200 mL) is added. The organic phase is separated, dried over Na2SO , and
filtered. To the filtrate is added KOAc (7.3 1 g, 74.5 mmol) and
18-crown-6-ether (0.218 g, 0. 82 mmol). The reaction is stirred at RT for 1
hour. The reaction mixture is washed with saturated aqueous sodium
chloride, dried over Na2SO , filtered and evaporated. The residue is washed
with DCM and filtered to offer the desired product as a light yellow solid.
The filtrate is purified by chromatography eluting with DCM then
EtOAc:hexane ( 1:1) to give additional desired product. Both portions of
the solid are combined to offer the desired product (3.2 g, 59% yield). MS
(m/z): 324.8 (M+H). Preparation 84
5-(4-Bromo-2-fluorophenoxy)-6-fluoro-l-(tetrahydro-2 H-pyran-2-yl)-l
H-indazole The title compound is prepared essentially by the method of
Preparation 9. MS (m/z): 410.8 (M+H) . 



Preparation 85 N-(Diphenylmethylene)-3-fluoro-4-(6-fluoro-l-(tetrahydro-2
H-pyran-2-yl)-l H-indazol-5- yloxy)aniline The mixture of
5-(4-bromo-2-fluorophenoxy)-6-fluoro-l-(tetrahydro-2 H-pyran-2- yl)-l
H-indazole (0.97 g, 2.37 mmol), benzophenone imine (0.64 g, 3.56 mmol),
4,5- bis(diphenylphosphino)-9,9-dimethylxanthene (0.10 g, 0.075 mol),
Cs2CO3 (1.16 g, 3.56 mmol), Pd2(dba)3 (0. 11 g, 0.12 mmol) in 1,4-dioxane
(20 mL) is purged with nitrogen, heated to 100 0C and stirred overnight.
The reaction mixture is cooled to RT, extracted with EtOAc, washed with
saturated aqueous sodium chloride, dried over Na2SO4, filtered and
concentrated (1.45 g). MS (m/z): 510 (M+H) .Preparation 86
3-Fluoro-4-(6-fluoro-l-(tetrahydro-2 H-pyran-2-yl)-l
H-indazol-5-yloxy)aniline To a solution of
N-(diphenylmethylene)-3-fluoro-4-(6-fluoro-l-(tetrahydro-2 Hpyran- 2-yl)-l
H-indazol-5-yloxy)aniline (1.45 g, 2.85 mmol) in THF (30 mL) and water (5
mL) is added IN aqueous HCl (5.69 mL, 5.69 mmol). The reaction is stirred
at RT for 2 hours. EtOAc is added and the mixture is washed with saturated
aqueous NaHCC solution, saturated aqueous sodium chloride, dried over Na2SO
, filtered and evaporated. The residue is purified by chromatography
eluting with DCM then EtOAc :hexane (1:1) to offer the desired product as a
pale gel (0.53 g, 54% yield). MS (m/z): 346 (M+H) . Preparation 87 Ethyl
5-(2-fluoro-4-nitrophenoxy)- 1-(tetrahydro-2H-pyran-2-yl)- lH-indazole-6-
carboxylate The title compound is essentially made by the same method of
Preparation 75. MS (m/z): 430.1 (M+H) . Preparation 88 Ethyl
5-(2-fluoro-4-nitrophenoxy)- lH-indazole-6-carboxylate To a solution of
ethyl 5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2 H-pyran-2-yl)-
lH-indazole-6-carboxylate (15 g, 35 mmol) in DCM (300 mL) is added
trifluoroacetic acid (TFA) (30 mL), and stirred at RT overnight. DCM is
evaporated. The residue is partitioned between EtOAc (800 mL) and 5%
aqueous NaHCq 3 (400 mL). The organic layer is washed with saturated
aqueous sodium chloride, dried over MgSO , and concentrated. The residue is
purified by silica gel column chromatography eluting with PE:acetone (5: 1)
to afford the product (10.4 g, 86% yield). MS (m/z): 346. 1 (M+H).
Preparation 89 Ethyl 5-(2-fluoro-4-nitrophenoxy)-l-methyl-l
H-indazole-6-carboxylate The title compound is prepared essentially by the
method of Preparation 11: MS (m/z): 360.1 (M+H) .Preparation 90
5-(2-Fluoro-4-nitrophenoxy)- 1-methyl- lH-indazole-6-carboxylic acid To a
solution of ethyl 5-(2-fluoro-4-nitrophenoxy)-l -methyl- IH-indazole-6-
carboxylate (1.19 g, 3.5 mmol) in THF/H2O (15 mL/5 mL) is added LiOH (0.2
g, 8.3 mmol). After the reaction is stirred at RT for 2 hours, the solvents
are removed. The residue is acidified with 2N HCl to pH 5, and extracted
with EtOAc (50 mL). The organic phase is washed with saturated aqueous
sodium chloride, dried and concentrated to give the product (1.1 g, 100%
yield). MS (m/z): 332.0 (M+H). Preparation 91 tert-Butyl
5-(2-fluoro-4-nitrophenoxy)- 1-methyl- IH-indazol-6-ylcarbamate The
suspension of 5-(2-fluoro-4-nitrophenoxy)-l -methyl- IH-indazole-6-
carboxylic acid (1.1 g, 3.3 mmol), diphenyl phosphoryl azide (0.91 g, 3.3
mmol), TEA (0.33 g, 3.3 mmol) and 4A molecular sieve (2.5 g) in
tert-butanol (50 mL) is heated at reflux overnight. Then the solid is
filtered off and the filtrate is concentrated. The residue is partitioned
between saturated aqueous sodium chloride (40 mL) and EtOAc (100 mL). The
organic phase is separated, dried and concentrated and the residue is
purified by silica gel column chromatography eluting with PE:acetone (4: 1)
to give the product (0.64 g, 47.9% yield). MS (m/z): 403. 1 (M+H) .
Preparation 92 tert-Butyl 5-(4-amino-2-fluorophenoxy)- 1-methyl-
IH-indazol-6-ylcarbamate The title compound is prepared essentially by the
method of Preparation 38. MS (m/z): 373.1 (M+H) . Preparation 93
5-(5-(Benzyloxy)-l-(tetrahydro-2 H-pyran-2-yl)-l
H-indazol-6-yl)pyridin-2-amine To a solution of
5-(benzyloxy)-6-bromo-l-(tetrahydro-2 H-pyran-2-yl)-l Hindazole (1.5 g,
3.87 mmol) in 1,4-dioxane (50 mL) is added 5-(4,4,5,5-tetramethyll,
3,2-dioxaborolan-2-yl)pyridin-2-amine ( 1 g, 4.54 mmol), Pd(PPh3)4 (200 mg,
173mmol) and CS2CO3 (5 g, 10.6 mmol). After the reaction mixture is stirred
at reflux overnight, it is partitioned between EtOAc (100 mL) and saturated
aqueous NH Cl (50 mL). The organic phase is separated, dried and
concentrated. The residue is purified by silica gel column chromatography
eluting with DCM:MeOH (15: 1) to give the product (0.80 g, 51.5% yield). MS
(m/z): 401.1 (M+H). Preparation 94 tert-Butyl
5-(5-(benzyloxy)-l-(tetrahydro-2 H-pyran-2-yl)-l H-indazol-6-yl)pyridin-2-
ylcarbamate To a solution of 5-(5-(benzyloxy)-l-(tetrahydro-2
H-pyran-2-yl)-l H-indazol-6- yl)pyridin-2-amine (310 mg, 774 mmol) in THF
(20 mL) is added di-tert-butyldicarbonate (250 mg, 1.13 mmol) and TEA ( 1
mL, 7.17 mmol). After the reaction mixture is stirred at RT for 3 hours, it
is partitioned between EtOAc (50 mL) and saturated aqueous NH4Cl (20 mL).
The organic phase is separated, dried and concentrated. The residue is
purified by silica gel column chromatography eluting with PE:EtOAc (3:1) to
give the product (260 mg, 67.1% yield). MS (m/z): 501.2 (M+H). Preparation
95 tert-Butyl 5-(5-hydroxy-l-(tetrahydro-2 H-pyran-2-yl)-l
H-indazol-6-yl)pyridin-2- ylcarbamate To a solution of tert-butyl
5-(5-(benzyloxy)-l-(tetrahydro-2 H-pyran-2-yl)-l Hindazol- 



6-yl)pyridin-2-ylcarbamate (260 mg, 519 mmol) in EtOH (25 mL) and EtOAc (25
mL) is added Pd/C (100 mg, 10% wt) under N2. The resulting mixture is
degassed by evacuation and backfilled with nitrogen. Then the reaction
mixture is stirred at RT under H2 atmosphere for 6 hours. The reaction
mixture is filtered. The filtrate is concentrated to give the product (200
mg, 93.8% yield). MS (m/z): 411.1 (M+H). Preparation 96 tert-Butyl
5-(5-(2-fluoro-4-nitrophenoxy)-l-(tetrahydro-2 H-pyran-2-yl)-l H-indazol-6-
yl)pyridin-2-ylcarbamate The title compound is essentially made by the same
method of Preparation 75.MS (m/z): 550.2 (M+H). Preparation 97 tert-Butyl
5-(5-(4-amino-2-fluorophenoxy)- 1-(tetrahydro-2H-pyran-2-yl)- lH-indazol-6-
yl)pyridin-2-ylcarbamate The title compound is prepared essentially by the
method of Preparation 38. MS (m/z): 520.2 (M+H) . Preparation 98 tert-Butyl
4-(5 -(2-fluoro-4-nitrophenoxy)- 1-methyl- lH-indazol-6-yl)- lH-pyrazole-
1- carboxylate 5-(2-Fluoro-4-nitrophenoxy)-l-methyl-6-(l H-pyrazol-4-yl)-l
H-indazole (1.56 g, 4.42 mmol) in DCM (15.6 mL) is added
di-tert-butyldicarbonate (1.09 mL, 4.83 mmol). The mixture is stirred for
30 min. HPLC shows the reaction is complete. The solvent is removed under
reduced pressure. Then MTBE (5 mL) is added. The solution is cooled with
ice water bath and stirred for 15 min, then filtered to give the title
compound as a solid (0.764 g, 48.9 %). Preparation 99
6-Bromo-5-(2-fluoro-4-nitrophenoxy)- lH-indazole To a 3000 mL flask is
added 6-bromo-5-(2-fluoro-4-nitrophenoxy)-2-(tetrahydro-
2H-pyran-2-yl)-2H-indazole (250 g, 573.1 mmol) followed by MeOH (1000 mL)
and MeSO3H ( 112.71 mL,1.72 mol) and heated to 50 0C for 14 hours. Solid
crystallizes out of solution. The mixture is then cooled to RT. The
reaction mixture is concentrated under vacuum at 45 0C to dryness to get
solid. The solid is diluted with DCM (2000 mL) and treated with water (1000
mL) and 5N NaOH (about 350 mL) until the pH is 8-9. The organic layer is
separated and the solvent is removed followed by azeotrope with toluene to
give 195.6 g of the yellow solid material. MS (m/z): 354.0 (M+H).
Preparation 100 6-Bromo-5-(2-fluoro-4-nitrophenoxy)- 1-methyl-
1H-indazoleTo a 4000 mL flask is added
6-bromo-5-(2-fluoro-4-nitrophenoxy)-lH-indazole (230 g, 653.2 mmol), DMF
(3000 mL), and K2CO3 (135.41 g, 979.78 mmol). The reaction mixture is
cooled to 4.5 oC with an ice bath. To the mixture is added methyl iodide
(92.71 g, 653.19 mmol) and the reaction is allowed to stir for 20 min at
the same temperature. The reaction is allowed to warm to RT and stir for 13
hours. The reaction mixture is monitored by liquid chromatography mass
spectrometry. Additional methyl iodide (50 g) and NaHCO (33 g) are added
and the reaction mixture is stirred at RT until the reaction is completed.
The reaction mixture is divided into two portions labeled (A) and (B), and
each one is quenched with water ( 1 L) followed by extraction with EtOAc (
1 L) causing some solids to form. The combined solids from (A) and (B) are
collected by vacuum filtration to give 70 g of crude weight having about
90% 6-bromo-5-(2-fluoro-4- nitrophenoxy)- 1-methyl- lH-indazole (which is
the desired isomer) and 8% 6-bromo-5-(2-
fluoro-4-nitrophenoxy)-2-methyl-2H-indazole isomers. This solid is then
triturated with 1000 mL of DCM and 750 mL of MeOH overnight (about 14
hours). The solid is collected by filtration and rinsed with fresh DCM (100
mL) to give 55.5 g of desired material labeled (C). The mother liquor is
concentrated and labeled (D). The organic layer from (A) and (B) are
separated and concentrated. The residues from (A) and (B) are combined to
give 185 g of crude as an orange solid labeled (E). The crude compound (E)
is dissolved in MeOH and DCM, and then the solution is divided into 3
portions. 600 g of silica gel is mixed with each portion of solution, and
then the silica gel mixture is loaded into seven 270 g size empty
cartridges. Seven 1.5 kg ISCO(r) columns are used with solvent system
starting with 25% EtOAc in hexanes, then it is switched to 50% EtOAc in
hexanes to give 62 g of the desired compound as a yellow powder labeled
(F). After 7 runs, there are some mixed fractions of 6-bromo-5-(2-fluoro-
4-nitrophenoxy)-l -methyl- lH-indazole and
6-bromo-5-(2-fluoro-4-nitrophenoxy)-2- methyl-2H-indazole isomers. The
fractions are combined and combined with mother liquor (D) from the
procedure described above to give 17 g of the mixture. The mixture is
dissolved in MeOH and DCM, mixed with 170 g of silica into the solution,
and run on a 1.5 kg column to give 10 g of a yellow powder as the desired
product labeled (G). Total yield (55.5 g (C), 62 g (F), and 10 g (G)) is
127.5 g.Preparation 101 tert-Butyl 4-(5 -(2-fluoro-4-nitrophenoxy)-
1-methyl- lH-indazol-6-yl)- lH-pyrazole- 1- carboxylate To a 12 L round
bottom flask equipped with overhead agitation, a thermocouple, heating
mantle, condenser, and subsurface nitrogen sparge is added 1,4-dioxane
(7.44 L) and water (1.67 L). The solution is purged with N2 (inlet tube).
Next 6-bromo-5-(2- fluoro-4-nitrophenoxy)- 1-methyl- lH-indazole (595 g,
1.63 mol) is added and the solution is purged with N2 again. tert-Butyl
4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-l Hpyrazole- 1 -carboxylate
(717.02 g, 2.44 mol), potassium phosphate tribasic N-hydrate (689.8 g, 3.25
mol), and 1,1 -Bis (di-tert-butylphosphino)ferrocene (7.71 g, 16.25 mmol)
are added.Finally, Pd2(dba)3 (7.44 g, 8.13 mmol) is added. The solution is
purged for 15 min and then heated at 60 0C for 12 hours. The reaction is
not complete and more Pd2(dba)3 (7.44 g, 8.13 mmol) is added. The solution
is again heated at 60 0C for 3 additional hours and the reaction is
complete. 1,4-Dioxane is then removed (Buchi(r) bath temp 60 0C) and the
residue is re-dissolved in 10 volumes (6 L) of DCM. Water (3 L) is added
and then the layers are separated. The organic solution is dried over Na2S0
4, filtered and concentrated to a dark oil (835 g). The material is not
purified and is forward 



processed to the next step. The material is about 60% desired product and
about 40% 5- (2-fluoro-4-nitrophenoxy)-l-methyl-6-(l H-pyrazol-4-yl)-l
H-indazole. The crude obtained is reprotected in the next step. It is
assumed that 50% of the crude product is the
5-(2-fluoro-4-nitrophenoxy)-l-methyl-6-(lH-pyrazol-4-yl)-lH-indazole. To a
22 L round bottom flask with overhead agitation, thermocouple, 1 L addition
funnel, N2 purge, and cooling bath is added a solution of crude
5-(2-fluoro-4-nitrophenoxy)- l-methyl-6-(l H-pyrazol-4-yl)-l H-indazole
(835 g, 1.18 mol) in DCM (6 L) of. di-tert-butyldicarbonate (283.69 g, 1.30
mol) dissolved in DCM (350 mL) of is added to an addition funnel. The
solution is added dropwise over 48 min. After the reaction is complete, DCM
is removed by rotary evaporation to give a dark oil. To the dark oil is
added MTBE (2.5 L) and the oily solution is cooled to about 0-5 0C. The
solution is seeded with material obtained in Preparation 98. After seeding,
crystallization is observed and the resulting slurry is stirred for 30-40
min. The pale yellow slurry is filtered over a polypropylene pad and the
cake is washed with cold (0-5 0C) MTBE (1.5L). The solids are dried in a 40
0C vacuum oven overnight to give the desired product (443 g, 60% crude
yield). MS (m/z): 354.0 (M+H). The material is shown to be about 93- 95%
pure by HPLC and is therefore forward processed. Preparation 102 tert-Butyl
4-(5-(4-amino-2-fluorophenoxy)- 1-methyl- lH-indazol-6-yl)- lH-pyrazole- 1-
carboxylate To a 3 gallon tank is added tert-bvXyl
4-(5-(2-fluoro-4-nitrophenoxy)-l-methyllH- indazol-6-yl)-l H-pyrazole-l
-carboxylate (433.0 g, 952.8 mmol) followed by THF (6.5 L) and Pd/C (21.65
g , 10% Pd/C and 21.65 g, 5% Pd/C). The mixture is heated to 35 0C under
hydrogen gas for 2 hours. The reaction is then cooled to RT and allowed to
stir under hydrogen gas overnight, then is heated to 40 0C under hydrogen
gas for seven hours. An additional 2 g Pd/C ( 1 g, 10% Pd/C and 1 g, 5%
Pd/C) is added and stirred under hydrogen gas for another hour and cooled
to RT. The mixture is again stirred under hydrogen gas overnight and the
reaction is completed. The mixture is filtered over a combination of GFF(r)
and Watman(r) paper. The filtrate is concentrated to a slightly yellow
solid (446 g, 110% recovery). Preparation 103 Methyl
2-oxo-l,2-dihydropyridine-3 -carboxylate To a flask is added
2-hydroxynicotinic acid (10 g, 72 mmol), concentrated H2SO4 (2 mL) and MeOH
(400 mL), followed by toluene (80 mL). The reaction mixture is heated to
reflux overnight with a Dean-Stark trap. After cooling to RT, the mixture
is filtered and the filtrate is concentrated. The residue is dissolved in
DCM (200 mL), neutralized with saturated aqueous NaHCq 3to pH 7 and
extracted with DCM (200 mL) for three times. The combined organic phases
are dried and concentrated to give the desired product (8.2 g, 74% yield).
MS (m/z): 153.9 (M+H). Preparation 104 Methyl
l-(4-fluorophenyl)-2-oxo-l,2-dihydropyridine-3-carboxylate To a mixture of
methyl 2-oxo-l,2-dihydropyridine-3 -carboxylate(6.0 g, 39 mmol),
4-fluorophenylboronic acid (16.3 g, 116 mmol), cupric acetate (14 g, 78
mmol) and pyridine (12 g, 0.156 mol) in DCM (300 mL) is added 4 A molecular
sieves (5 g). The reaction mixture is stirred at RT overnight open to air.
After the solids are filtered and washed with water, the filtrate is
extracted with DCM (100 mL). The organic layer is dried over MgSO and
concentrated. The residue is purified by silica gel column chromatography
eluting with PE:DCM (2: 1 to 0 :1) to give the product (9.6 g, 100% yield).
MS (m/z): 248.0 (M+H). Preparation 105 Ethyl
2-(4-fluorophenyl)hydrazinecarboxylate To a solution of
4-fluorophenylhydrazine hydrochloride (2 g, 12.05 mmol) in THF (60 mL) is
added DIPEA (6 mL, 34.40 mmol), ethyl chloroformate (1.2 mL, 12.55 mmol)
and 4-dimethylaminopyridine (0. 16 g, 1.3 1 mmol). The mixture is stirred
at RT for 4 hours. The reaction is diluted with water and extracted with
EtOAc, the organic phase is washed with saturated aqueous sodium chloride,
dried over Na2SO and concentrated. The residue is purified by column
chromatography on silica gel, eluting with DCM then DCM:MeOH (80:1) to
afford the title compound (1.92 g, 80.5% yield). MS (m/z): 199 (M+H).
Preparation 106 l-(4-Fluorophenyl)-2-methylhydrazine To a mixture OfLiAlH4
(1.1 g) in THF (15 mL) is added a solution of ethyl 2-(4-
fluorophenyl)hydrazinecarboxylate (1.9 g , 9.59 mmol) in THF (10 mL)
dropwise under nitrogen in an ice-salt bath. After the addition, the ice
bath is removed and the mixture is heated to 60 0C overnight. The reaction
is cooled and quenched with water. The precipitate is filtered and washed
with EtOAc. The organic phase is separated, dried over Na2SO4, and
concentrated. The residue is purified by flash chromatography, eluting with
PE:EtOAc (80:1 to 60:1) to afford the title compound ( 1 g, 74% yield). MS
(m/z): 141 (M+H). Preparation 107 Ethyl
2-(4-fluorophenyl)-l,5-dimethyl-3-oxo-2,3-dihydro-l
H-pyrazole-4-carboxylateA mixture of l-(4-fluorophenyl)-2-methylhydrazine
(0.6 g, 4.28 mmol), diethyl 2- acetylmalonate (0.96 g, 4.75 mmol), and
acetic acid (0.51 g, 8.49 mmol) in water (15 mL) is heated at 115 0C for 3
hours. The reaction is cooled and extracted with EtOAc twice. The organic
phase is washed with saturated aqueous sodium chloride, dried over Na2SO
and concentrated. The residue is purified by column chromatography on
silica gel, eluting with DCMMeOH (from 150:1 to 60:1) to afford the title
compound (0.59 g, 49.5% yield). MS (m/z): 279 (M+H). Preparation 108
(E)-2-(2-(4-Fluorophenyl)hydrazono)acetaldehyde A solution of
4-fluorophenylhydrazine hydrochloride ( 1 g, 6 mmol) in THF (20 mL) is
treated with DIPEA (3 mL, 18 mmol). Then oxalaldehyde (40% in water, 0.89
g, 6.0 mmol) in THF (10 mL) is added dropwise in an ice-bath. After the
addition, the 



mixture is stirred at RT for 30 min, quenched with water, and extracted
with EtOAc. The organic phase is washed with saturated aqueous sodium
chloride, dried over Na2SO and concentrated to afford the crude title
compound (0.97 g, 97% yield). MS (m/z): 167 (M+H). Preparation 109 Ethyl
2-(4-fluorophenyl)-3-oxo-2,3-dihydropyridazine-4-carboxylate Crude
(E)-2-(2-(4-fluorophenyl)hydrazono)acetaldehyde (0.97 g, 5.8 mmol) is
dissolved in EtOH (50 mL), and diethyl malonate (0.93 g, 5.8 mmol) and
piperidine (0.2 mL, 2.0 mmol) are added. The mixture is heated at reflux
overnight. The reaction mixture is then cooled and concentrated. The
residue is diluted with water and extracted with EtOAc twice. The combined
organic extracts are dried over Na2SO4 and concentrated. The residue is
purified by column chromatography on silica gel, eluting with PE:EtOAc
(from 3:1 to 1:1), to afford title compound (0.26 g, 17 % yield of two
steps) MS (m/z): 263 (M+H). Preparation 110 Methyl
3-(4-fluorophenylamino)-3-oxopropanoateTo a solution of 4-fluoroaniline
(4.4 mL, 45 mmol) in acetone is added TEA (8.5 mL, 67 mmol) and methyl
malonyl chloride (7.2 mL, 67 mmol). The mixture is stirred at RT for 5
hours and then concentrated. After water (20 mL) is added, the residue is
acidified with concentrated HCl to pH 3. The precipitate is collected by
filtration and washed with PE to give the product (14. 1 g, 100% yield). MS
(m/z): 212.1 (M+H). The following compounds are prepared essentially by the
method of Preparation 110: Preparation 113 Ethyl
l-(4-fluorophenyl)-6-methyl-2-oxo-l,2-dihydropyridine-3-carboxylate To a
solution of methyl 3-(4-fluorophenylamino)-3-oxopropanoate(10.1 g, 48 mmol)
in EtOH (100 mL) is added r ws-4-methoxy-3-buten-2-one (5.7 g, 57 mmol) and
CH3ONa (3.1 g, 57 mmol). The mixture is heated at reflux overnight and then
concentrated. The residue is purified by silica gel column chromatography
eluting with PE:EtOAC (from 5:1 to 2:1) to give the product (2. 1 g, 16%
yield). MS (m/z): 276. 1 (M+H). The following compounds are prepared
essentially by the method of Preparation 113: Preparation 116
(Z)-4-Aminopent-3 -en-2-one To a solution of 2,4-pentanedione (20.0 g, 0.2
mol) in water (20 mL) is added 25% aqueous ammonia (13.2 mL, 0.2 mol)
dropwise at RT. The mixture is stirred at RTfor 2 hours. Then the solvent
is removed to give the product (20.0 g, 100% yield) as a solid. IH NMR
(Acetone-d 6, 300 MHz): 1.88 (s, 3H), 1.88 (s, 3H), 2.8 (br s, IH), 6.54
(br s, IH), 9.7 (br s, IH). Preparation 117 Ethyl 4,6-dimethyl-2-oxo-
1,2-dihydropyridine-3 -carboxylate A solution of (Z)-4-aminopent-3-en-2-one
(20.0 g, 0.2 mol) in dry THF (20 mL) is added to a solution of ethyl
cyanoacetate (22.6 g, 0.2 mol) and TEA (20.2 g, 0.2 mol) in dry THF (200
mL). The reaction mixture is heated at reflux for 56 hours and then
concentrated. The residue is kept standing at RT for 5 hours and the
precipitate is filtered and washed with EtOAc to afford the title compound
(7.3 g, 19.9% yield). MS (m/z): 196.0 (M+H). Preparation 118 Ethyl
l-(4-fluorophenyl)-4,6-dimethyl-2-oxo-l,2-dihydropyridine-3-carboxylate A
suspension of ethyl 4,6-dimethyl-2-oxo-l,2-dihydropyridine-3 -carboxylate
(5.0 g, 0.025 mol), 4-fluorophenylboronic acid (10.7 g, 0.077 mol), cupric
acetate (1.33 g, 0.007 mol), pyridine (6.86 mL), and 4 A molecular sieves
(5.0 g) in 1,4-dioxane (80 mL) is heated at 80 0C for 68 hours. The solids
are filtered off and the filtrate is concentrated. The residue is
partitioned with EtOAc (50 mL) and 2N HCl (70 mL). The precipitated solid
is collected by filtration and washed with EtOAc to give the title product
(1.2 g). The EtOAc filtrate is separated, dried and concentrated. The
residue is purified by silica gel column chromatography eluting with
PE:EtOAc:MeOH (40:20:1) to give another portion of product (0.12 g), (1.32
g total, 17.8 % yield). MS (m/z): 290.1 (M+H). Preparation 119 Ethyl
4,6-dimethyl-2-oxo- 1-phenyl- 1,2-dihydropyridine-3 -carboxylate A
suspension of ethyl 4,6-dimethyl-2-oxo-l,2-dihydropyridine-3-carboxylate
(7.5 g, 0.038 mol), phenylboronic acid (14.1 g, 0.115 mol), cupric acetate
(1.38 g, 0.008 mol), pyridine (7.5 mL) in 1,4-dioxane (80 mL) is heated at
80 0C for 96 hours. The solid isfiltered off and the filtrate is
concentrated. The residue is partitioned with EtOAc (50 mL) and 2N HCl (70
mL), and the precipitate is collected by filtration and washed with EtOAc
to give the title product (2.95 g). The EtOAc solution is separated, dried
and concentrated. The residue is purified by silica gel column
chromatography eluting with PE:acetone (2:1) to give another portion of
(0.3 g). (3.25 g, 31.2% yield). MS (m/z): 272.0 (M+H). Preparation 120
Ethyl 5-(bromomethyl)-2-(4-fluorophenyl)-l-methyl-3-oxo-2,3-dihydro-l
H-pyrazole-4- carboxylate To a solution of ethyl
2-(4-fluorophenyl)-l,5-dimethyl-3-oxo-2,3-dihydro-l Hpyrazole-
4-carboxylate (1.2 g, 4.3 mmol) and azobisisobutyronitrile (AIBN) (0.09 g,
0.06 mmol) in DCM is added N-bromosuccinimide (NBS) (0.9 g, 4.3 mmol) in
three portions at RT. The resulting reaction mixture is stirred at RT
overnight. The mixture is concentrated and the residue is purified by
silica gel column chromatography eluting with PE:EtOAc (4: 1) to give the
product as a white solid (1.3 g, 84% yield). MS (m/z) 357.0 (M+H) .
Preparation 121 Ethyl 5-(( lH-pyrazol- 1-yl)methyl)-2-(4-fluorophenyl)-
1-methyl-3-oxo-2,3 -dihydro- IHpyrazole- 4-carboxylate To a solution of
ethyl 5-(bromomethyl)-2-(4-fluorophenyl)-l-methyl-3-oxo-2,3- 



dihydro-l H-pyrazole-4-carboxylate (1.3 g, 3.6 mmol) and lH-pyrazole (0.25
g, 3.6 mmol) in THF (50 mL) and H2O ( 1 mL) cooled in an ice-water bath is
added solid KOH (0.2 g, 3.6 mmol) in three portions. After the reaction
mixture is stirred at RT overnight, the solvent is removed. The residue is
purified by silica gel column chromatography eluting with PE:EtOAc (4:1) to
give the product (0.87 g, 70% yield). MS (m/z): 345.1 (M+H). The following
compounds are prepared essentially by the method of Preparation 121 : Prep.
Chemical name Physical dataPreparation 124 Ethyl
1-(4-fluorophenyl)-5-(morpholinomethyl)-2-oxo- 1,2-dihydropyridine-3
-carboxylate A mixture of ethyl
l-(4-fluorophenyl)-5-methyl-2-oxo-l,2-dihydropyridine-3- carboxylate (0.275
g, 1 mmol), NBS (0.2 g, 1.1 mmol), AIBN (40 mg, 0.2 mmol) in CCl4 (20 mL)
is heated at reflux for 3 hours. After the reaction is cooled down,
morpholine (0.088 mL, 1 mmol) and K2CO3 (0.14 g, 1 mmol) are added. The
reaction is stirred at RT for another 2 hours. The solvent is removed, and
the residue is diluted with water (10 mL) and extracted with EtOAc (20 mL)
twice. The combined organic phases are washed with saturated aqueous sodium
chloride, dried, and concentrated. The residue is purified by silica gel
column chromatography eluting with DCM:MeOH (from 100:1 to 50:1, containing
0.5% 2 N NH3 in MeOH), to afford the title compound (0. 17 g, 47% yield).
MS (m/z): 361.1 (M+H). Preparation 125 Ethyl
2-(4-fluorophenylcarbamoyl)-3-methylbut-2-enoate To a solution of
4-fluoroaniline (2 g, 18 mmol) in diethyl isopropylidenemalonate (10 g, 50
mmol) is added lH-imidazole (0.25 g, 3.67 mmol). The reaction mixture is
stirred at 200 0C under N2 for 3 hours. After the reaction is cooled,
silica gel is added. The mixture is loaded onto a silica gel column, and
eluted first with PE and then PE:EtOAc (3:1) to give the product (1.85 g,
39% yield). MS (m/z): 266.1 (M+H) . Preparation 126 Ethyl
l-(4-fluorophenyl)-4-methyl-2-oxo-l,2-dihydropyridine-3-carboxylate A
mixture of ethyl 2-(4-fluorophenylcarbamoyl)-3-methylbut-2-enoate (1.85 g,
6.97 mmol) and N,N-dimethylformamide dimethyl acetal (5 mL, 37.45 mmol) is
stirred at 90 0C for 90 min. After the reaction is cooled, EtOAc (30 mL)
and saturatedNH4Cl solution (20 mL) are added. The organic phase is
separated, dried and concentrated. The residue is purified by silica gel
column chromatography eluting with DCM:MeOH (10: 1). The fractions
containing product are concentrated, and the residue is mixed with ether to
give 1.2 g of yellow solid which is filtered and discarded. The filtrate is
concentrated and purified again by silica gel column chromatography eluting
with DCMMeOH (20:1) to give the product (500 mg, 26% yield). MS (m/z):
276.1 (M+H). Preparation 127 Ethyl
2-(4-fluorophenyl)-6-methyl-3-oxo-2,3-dihydropyridazine-4-carboxylate To a
suspension of l-triphenylphosphoranylidene-2-propanone (3.18 g, 9.99 mmol)
in THF (50 mL) is added diethyl ketomalonate (1.74 g, 9.99 mmol). The
resulting mixture is stirred at RT for 30 min to give a clear solution.
Then this solution is added to a solution of 4-fluorophenylhydrazine
hydrochloride (1.62 g, 9.96 mmol) in EtOH:H2q (30 mL:30 mL). After the
resulting mixture is refluxed for 1 hour, TEA (3 mL) is added and the
mixture is stirred at reflux for another 1 hour. Then it is concentrated
and the residue is partitioned with saturated aqueous NH4Cl (30 mL) and
EtOAc (30 mL). The organic phase is separated, dried and concentrated. The
residue is purified by silica gel column chromatography eluting with
PE:EtOAc (3:1) to give the product (1.20 g, 43% yield). MS (m/z): 211.1
(M+H). Preparation 128 1-(4-Fluorophenyl)-2-oxo- 1,2-dihydropyridine-3
-carboxylic acid To a solution of methyl
l-(4-fluorophenyl)-2-oxo-l,2-dihydropyridine-3- carboxylate (10.0 g, 0.04
mol) in MeOH (150 mL) and water (50 mL) is added LiOH (1.9 g, 0.08 mol).
The resulting reaction mixture is stirred at RT for 0.5 hour. After most of
the MeOH is removed, the mixture is acidified with concentrated aqueous HCl
until a white solid precipitates. The solid is collected by filtration and
washed with water (5 mL) to give the desired product (8.7 g, 93% yield). MS
(m/z): 234.0 (M+H). The following compounds are prepared essentially by the
method of Preparation 128:*: KOH is used as the base. **: NaOH is used as
the base. Preparation 142 6-Methyl-2-oxo- 1-phenyl- 1,2-dihydro-pyridine-3
-carboxylic acid To a solution of sodium ethoxide in EtOH (prepared from
sodium (0.5 g, 21.75 mmol) dissolved in EtOH (40 mL)) is added ethyl
3-oxo-3-(phenylamino)propanoate (4 g, 19.30 mmol) and r
r-4-methoxy-3-buten-2-one (2 g, 19.98 mmol). After the reaction is stirred
at reflux overnight, the mixture is concentrated. The residue is
partitioned between H2O (50 mL) and EtOAc (50 mL). The aqueous layer is
acidified with concentrated HCl to a pH 3~4 and then it is extracted with
EtOAc. The organicextracts are dried and concentrated. The residue is
purified by silica gel column chromatography eluting with DCM:MeOH (25:1)
to give the product (1.20 g, 27% yield). MS (m/z): 230.0 (M+H). Preparation
143 l,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-l H-pyrazole-4-carboxylic acid
To a mixture of l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-l H-pyrazole-4-
carbaldehyde (2 g, 9.25 mmol) in water (100 mL) at 75 0C is added a
solution OfKMnO (1.5 g, 9.49 mmol) in water (200 mL) slowly. After the
addition is complete, the reaction mixture is stirred at 75 0C for another
1 hour. Solid KOH is added to make the solution alkaline and the mixture is
filtered while it is hot. To the filtrate is added EtOH (10 mL) and EtOAc
(50 mL). The organic phase is separated and discarded. The aqueous phase is
acidified with concentrated HCl to pH 5 and extracted with EtOAc (60 mL)
and DCM (60 mL). The organic phases are combined, dried, and concentrated
to give the title product (1.9 g, 88.46% yield). MS (m/z): 233.1 (M+H) . 



Preparation 144 Ethyl 3-(4-fluorophenylamino)-3-oxopropanoate To a 4-necked
10 L round bottom flask, is added DCM (5000 mL), 4-fluoroaniline ( 11 1 g,
1.0 mol) and TEA (166 mL, 1.2 mol). Ethyl malonyl chloride (196 g, 1.3 mol)
in DCM (500 mL) is added dropwise under N2 at 0-5 0C (under ice bath)
during 4 hours. After addition, the mixture is stirred for 30 min at this
temperature. Water (2 L) is added into the mixture with stirring at this
temperature. The organic phase is washed with saturated NaHCq 3, saturated
aqueous sodium chloride and dried over anhydrous Na2SO . The aqueous phase
is extracted with EtOAc (2 x 1 L). The organic phase is washed with
saturated aqueous sodium chloride and dried over anhydrous Na SO4. After
filtration, the combined organic solution is concentrated to dryness under
reduced pressure. The residue is washed with PE ( 1 L) to give ethyl
3-(4-fluorophenylamino)-3-oxopropanoate (230 g, crude yield 102%) as a
yellow solid. MS (m/z): 226.1 (M+H). Preparation
145l-(4-Fluorophenyl)-6-methyl-2-oxo-l,2-dihydropyridine-3-carboxylic acid
To a 4-necked 3 L round bottom flask, is added EtOH (1500 mL), ethyl 3-(4-
fluorophenylamino)-3-oxopropanoate (139 g, 617 mmol), sodium ethoxide (65.6
g, 925 mmol) and 4-methoxy-3-buten-2-one (103 g, 925 mmol). The mixture is
refluxed for 3 hours. After the solution is cooled to RT, the reaction
mixture is concentrated under reduced pressure to remove the EtOH. The
residue is diluted with DCM (700 mL) and 1 M HCl (1500 mL). The aqueous
phase is extracted with DCM (3 x 500 mL). The combined organic extracts are
washed with saturated aqueous sodium chloride (1000 mL), dried over
anhydrous Na2SO and concentrated under reduced pressure. The residue is
triturated with EtOAc (150 mL) at RT (10-15 0C) for 1 hour. After
filtration and washing with EtOAc (50 mL),
l-(4-fluorophenyl)-6-methyl-2-oxo-l,2-dihydropyridine-3- carboxylic acid is
obtained as a yellow solid (85.3 g, 56% yield). MS (m/z): 248 (M+H).
Example 1 N-(3 -Fluoro-4-( 1-methyl-6-( lH-pyrazol-4-yl)- lH-indazol-5
-yloxy)phenyl)- 1-(4- fluorophenyl)-6-methyl-2-oxo- 1,2-dihydropyridine-3
-carboxamide To a 100 mL round bottom flask is added tert-butyl
4-(5-(4-amino-2- fluorophenoxy)-l -methyl- IH-indazol-6-y I)-
lH-pyrazole-1-carboxylate (1.43 g, 3.38 mmol),
l-(4-fluorophenyl)-6-methyl-2-oxo-l,2-dihydropyridine-3-carboxylic acid
(1.25 g, 5.07 mmol), EDCI (1.48 g , 7.6 mmol) and HOBt (776 mg, 5.07 mmol)
followed by DMF (15 mL, 193.99 mmol) and then DIPEA (1.47 mL, 8.44 mmol).
The mixture is allowed to stir at RT overnight. The reaction mixture is
diluted into EtOAc (300 mL) and washed with saturated aqueous sodium
chloride (5 x 100 mL). The combined aqueous solution is extracted with
EtOAc ( 1 x 100 mL) and then the combined organic solutionsare dried over
Na2SO , filtered, and concentrated to dryness. The solid is purified on a
silica gel column eluting with DCM (A) and a 10% MeOH in a DCM solution
(B), gradient from 100% (A) to 80% (A):20% (B) over 70 min to give
tert-butyl 4-(5-(2- fluoro-4-(l-(4-fluoroplienyl)-6-metliy 1-2-oxo-
1,2-dihydropyridine-3- carboxamido)phenoxy)- 1-methyl- lH-indazol-6-yl)-
lH-pyrazole- 1-carboxylate as a gold solid (2.20 g, 87% yield). MS (m/z):
653. (M+H), 675 (M+Na). To a round bottom flask is added tert-butyl
4-(5-(2-fluoro-4-(l-(4-fluorophenyl)- 6-methyl-2-oxo- 1,2-dihydropyridine-3
-carboxamido)phenoxy)- 1-methyl- lH-indazol-6- yl)-l H-pyrazole-l
-carboxylate (1.92 g, 2.94 mmol) and DCM (50 mL) followed by triethylsilane
(1.88 mL, 11.77 mmol) and TFA (17.8 mL, 235.35 mmol). The reaction mixture
is allowed to stir at RT for 1.5 hours. The solvent is removed and diluted
into DCM (150 mL) and washed with saturated aqueous NaHCq 3solution (2 x
100 mL). The organic solution is dried with Na2SO , and concentrated under
reduced pressure to give a solid material. The solid is purified on a
silica gel column eluting with DCM (A) and a 10% MeOH in DCM solution (B),
gradient from 100% (A) to 75%(A):25%(B) over 70 min, held at this 75:25
ratio for 15 min to give the title compound as an off-white solid. The
solid is dissolved in hot EtOH (50 mL) followed by a portion-wise addition
of distilled water (250 mL) causing a white solid to precipitate. The solid
is filtered over a Buchner funnel and washed with distilled water (3 x 15
mL), air dried, and vacuum dried at 60 0C for 15 hours to give the title
compound as an off-white solid (1.27 g, 78% yield). MS (m/z): 552.8 (M+H).
Example 2 N-(3-Fluoro-4-(l-methyl-6-(l H-pyrazol-4-yl)-l
H-indazol-5-yloxy)phenyl)-l-(4-
fluorophenyl)-6-methyl-2-oxo-l,2-dihydropyridine-3-carboxamideA 12 L round
bottom flask is equipped with overhead agitation, a thermocouple, and a N2
purge. tert-Butyl 4-(5-(4-amino-2-fluorophenoxy)-l -methyl-
lH-indazol-6-yl)- lH-pyrazole-1-carboxylate (404 g, 954.08 mmol) is
dissolved in DMF (2 L) and charged to the flask. DMF ( 1 L) is used to
rinse the flask. l-(4-Fluorophenyl)-6-methyl-2-oxol,
2-dihydropyridine-3-carboxylic acid (259.46 g ,1.05 mol) and EDCI (228.63 g
, 1.19 mol) are added and it is rinse in with DMF (500 mL). Then HOBt
(189.94 g, 1.24 mol) is added and it is again rinsed in with DMF (500 mL).
Finally, DIPEA is slowly added (184.97 g, 1.43 mol). The dark solution is
then stirred at RT over the weekend. To a 20 L bottom outlet flask is added
DI water (3 L) and DCM (5 L). The reaction mixture is poured in and it is
rinsed in with DCM ( 1 L). The organic layer is separated, washed with DI
water (3 X 3 L), dried over Na2SO , filtered, rinsed solids with DCM and
concentrated the filtrate. EtOAc (2 L) is added to the residue and the
solution is stirred for 1 hour. The product crystallizes out. The mixture
is concentrated. Another portion of EtOAc (2 L) is added and concentrated
to remove all of the DCM. EtOAc (650 mL) and MTBE (3 L) are added to the
residue and the solution is stirred in an ice bath for 1 hour. The tan
slurry is filtered using a polypropylene pad. The cake is rinsed with MTBE
(2 x 500 mL). The light tan solid is dried overnight in the vacuum oven at
40 0C to give the crude product (553 g). The crude product is purified by
silica gel column chromatography eluting with (50% EtOAc (50%):35% DCM
(35%): n-heptane (15%)) to give the pure desired product tert-butyl
4-(5-(2-fluoro-4-(l-(4-fluorophenyl)-6-methyl-2-oxo-l,2- dihydropyridine-3
-carboxamido)phenoxy)- 1-methyl- lH-indazol-6-yl)- lH-pyrazole- 1-
carboxylate (424 g, 68%). MS (m/z): 651.0 (M-H). 



tert-Butyl 4-(5-(2-fluoro-4-(l-(4-fluorophenyl)-6-methyl-2-oxo-l,2-
dihydropyridine-3 -carboxamido)phenoxy)- 1-methyl- lH-indazol-6-yl)-
lH-pyrazole- 1-carboxylate (423.9 g, 649.50 mmol) is dissolved in DCM (4.24
L). HCl in MeOH (5.74 N, 799.99 mL, 4.59 mol) is added and the solution is
heated at 30 0C for 1 hour. Then the reaction mixture is heated to 45 0C
and DCM (1.5 L) is added. After two hours, the solution is heated to 50 0C
and DCM (2 L) is added. After 3 hours, DCM (2 L) is added followed by HCl
in MeOH (4.5 N, 721.67 mL, 3.25 mol). After another 45 min, DCM ( 1 L), HCl
in MeOH (4.5 N, 288.67 mL, 1.30 mol), and MeOH (1.5 L) are added. The
reaction solution is then heated to 60 0C. After 4 hours, MeOH (2 L) is
added and 10 min later DCM ( 1 L) is added followed by HCl in MeOH (4.5 N,
200 mL). After 5 hours, the reaction is complete. The reaction mixture is
concentrated to about 1/3 volume. MeOH (2 L) is added and the solution is
concentrated to a thick slurry. Again, MeOH (2 L) is added and the mixture
is concentrated to a thick slurry. The slurry is cooled to about 10- 15 0C
and then filtered. The solids are washed with MeOH. The solids are placed
in a 55 0C vacuum oven for 2 days to give the desired product
N-(3-fluoro-4-(l-methyl-6-(l Hpyrazol- 4-yl)- lH-indazol-5-yloxy)phenyl)-
1-(4-fluorophenyl)-6-methyl-2-oxo- 1,2- dihydropyridine-3-carboxamide
hydrochloride (377 g, 92.8%). MS (m/z): 55 1.0 (M-H). To a 22 L round
bottom flask equipped with mechanical stirring under nitrogen is added
N-(3-fluoro-4-(l-methyl-6-(l H-pyrazol-4-yl)-l
H-indazol-5-yloxy)phenyl)-l-(4-
fluorophenyl)-6-methyl-2-oxo-l,2-dihydropyridine-3-carboxamide
hydrochloride (367 g, 0.62 mol) followed by DCM (7.34 L) and water (7.34
L). Na2CO3 (181.6 g, 1.71 mol) is added and the mixture is stirred at RT
for 30 min. The pH is checked and found to be about 9.4. The mixture is
filtered over polypropylene. The solids are collected and placed into a 5 L
round bottom flask. A 20% water/MeO H solution (2.6 L) is added and the
slurry is stirred for 30 min. The slurry is filtered and the solids are
washed with 20% water/MeO H (600 mL). The solids are placed in a vacuum
oven at 35 0C overnight. The first weighing indicates 394 g (theoretical
yield 324.8 g, about 121% mass recovery). TGA (Thermogravimetric
analysis)/DSC (differential scanning calorimetry) shows about 17 wt % free
water and 10-11 wt% volatile loss at the melt. The solids are dried at 55
0C in a vacuum oven with a N2 sweep for 3.5 hours (354.7 g, about 109% mass
recovery, NMR shows about 9.3 wt % DCM). No free water is present according
to TGA/DSC. The material is sent for milling.The jet mill (AIjet(tm) 0101)
in a glove bag is assembled inside a walk in hood and hooked up to N2 to a
100 Ib header. The inlet pusher nozzle is adjusted for maximum draw and max
nitrogen flow is introduced into the mill. Pressure readings are noted as
90 psi on pusher nozzle and 85 psi on both grind nozzles. The starting
material (353.4 g) is slowly fed to the mill inlet, stopping to empty the
receiver sock as needed. The total milling time is 22 min and 25 second.
The calculated feed rate is 15.8 g/min (353.4 grams divided by 22.42 min).
The milled material (335.7 g, 95%) is obtained with 17.7 g loss. Particle
size analysis result of the milled material is d90 of 4.6 microns. TGA/DSC
indicates about 11.4 wt % volatiles at the melt and NMR (DMSO) shows about
9.3 wt % DCM. 1H NMR (DMSO) d 12.94 (br s, 1 H), 11.88 (s, IH), 8.44 (d, J
= 7.47 Hz, 1 H), 8.12 (br s, 1 H), 8.00 (br s, 1 H), 7.96 (s, 1 H), 7.94
(d, J = 2.2 Hz, 1 H), 7.91 (d, J = 2.6 Hz, 1 H), 7.87 (s, IH), 7.47-7.37
(m, 5 H), 6.82 (t, J = 9.26 Hz, 8.82 Hz, 1 H), 6.65 (d, J = 7.49 Hz, 1 H),
4.04 (s, 3 H), 2.03 (s, 3 H). LC/MS: (M + H) 553.1. Anhydrous Crystal Form
Preparation To 10 mL of EtOH is added 120 mg of the above compound into a
20 mL vial. The sample is heated to 70 0C with stirring. Initially the
solids start to dissolve and then a suspension forms followed by a white
precipitate. The sample is cooled to RT while being stirred. A small sample
of the slurry is taken by pipette and allowed to air dry. This material is
highly crystalline and proves to be an ethanol solvate by TGA. To the
remaining suspension, 10 mL of heptane is added and then heated to boiling.
The measured temperature is monitored at 70.8 0C until the volume has been
reduced to 10 mL. When the temperature starts to rise, the heat is removed
and the slurry stirred at RT overnight. The solid is isolated by vacuum
filtration and dried in a vacuum oven at 45 0C for 3 hours, resulting in
77% recovery. The crystalline form shows a weight loss of 0.17% from 25-238
0C by TGA. The form's onset of melting is 247.8 0C. Example 3
N-(3-Fluoro-4-(l -methyl-6-(l H-pyrazol-4-yl)- lH-indazol-5-yloxy) phenyl)-
1-(4- fluorophenyl)-4, 6-dimethyl-2-oxo- 1, 2-dihydropyridine-3
-carboxamide methanesulfonateTo a solution of 3-fluoro-4-(l-methyl-6-(l
H-pyrazol-4-yl)-l H-indazol-5- yloxy)aniline (300 mg, 927.8 mmol) and
l-(4-fluorophenyl)-4,6-dimethyl-2-oxo-l,2- dihydropyridine-3-carboxylic
acid (300 mg, 1.15 mmol) in DMF (5 mL) is added HOBt (130 mg, 0.962 mmol),
EDCI (180 mg, 0.939 mmol) and N-methylmorpholine (0.5 mL). After the
reaction mixture is stirred at 60 0C overnight, it is partitioned between
EtOAc (50 mL) and saturated aqueous NH4Cl (30 mL). The organic phase is
separated, dried and concentrated. The residue is triturated with EtOAc (5
mL) and the solids are collected by filtration to give
N-(3-fluoro-4-(l-methyl-6-(l H-pyrazol-4-yl)-l H-indazol-5- yloxy)phenyl)-
1-(4-fluorophenyl)-4,6-dimethyl-2-oxo- 1,2-dihydropyridine-3 - carboxamide
as the desired product (230 mg, 43.7% yield.) MS (m/z): 567.2 (M+H) . To a
solution of N-(3-fluoro-4-(l-methyl-6-(l H-pyrazol-4-yl)-l H-indazol-5-
yloxy)phenyl)- 1-(4-fluorophenyl)-4,6-dimethyl-2-oxo- 1,2-dihydropyridine-3
- carboxamide (230 mg , 0.406 mmol) in acetone (10 mL) is added MeSOsH (39
mg, 0.406 mmol). After the reaction is stirred at RT for 0.5 hour, it is
concentrated. The residue is washed with ether and dried to give
N-(3-fluoro-4-(l-methyl-6-(l H-pyrazol-4- yl)-l
H-indazol-5-yloxy)phenyl)-l-(4-fluorophenyl)-4,6-dimethyl-2-oxo-l,2-
dihydropyridine-3 -carboxamide methanesulfonate (250 mg, 92.9% yield.) MS
(m/z): 567.2 (M+H) . The following compounds are prepared essentially by
the method of Example 3 with the exception that in certain cases the
freebase is generated and not the salt:OPHTHALMIC DEVICE HAVING THERAPEUTIC
AGENT DELIVERY CAPABILITY AND METHOD OF FORMING SAME Cross-Reference To
Related Application 



This application claims priority under 35 U.S.C.  119 to U.S. Provisional
Patent Application No. 61/082,352, filed July 21, 2008, the entire contents
of which are incorporated herein by reference. Technical Field of the
Invention The present invention is related to an ophthalmic device that is
loaded with a therapeutic agent. More particularly, the present invention
is related to an ophthalmic device (e.g., an intraocular lens (1OL)) that
is loaded with therapeutic agent (e.g., anti-inflammatory agent,
antiproliferative agent, immunosuppressive agent or any combination
thereof) such that the device can provide delivery of the therapeutic agent
to the eye for an extended period of time after the device has been applied
to the eye. Background of the Invention In recent years, the number of
ophthalmic surgeries such as cataract surgeries where an intraocular lens
(IOL) is delivered internally within an eye of an individual has steadily
increased. IOLs have been developed and inserted into various locations of
the eye and can be used to supplement or correct the vision provided by the
natural crystalline lens of the eye or can replace the natural crystalline
lens of the eye. Lenses that supplement or correct the vision without
replacing the natural crystalline lens are typically referred to as Phakic
Lenses while lenses that replace the natural crystalline lens are typically
referred to as Aphakic lenses. Phakic lenses can be located within the
anterior chamber (AC) of the eye (AC Phakic lenses) or the posterior
chamber (PC) of the eye (PC Phakic Lenses). While IOLs have provided
millions of individuals with improved eyesight, IOLs can also exhibit
drawbacks. In particular, IOLs can be a cause of ophthalmic maladies such
as secondary cataracts or posterior capsule opacification (PCO).To assist
in avoiding PCO, therapeutic agents such as antiinflammatories or
anti-proliferatives can be administered to an eye after insertion of an IOL
therein. These therapeutic agents are typically delivered via topical
delivery methods such as ointments or ophthalmic drops. Such methods,
however, have at least two significant drawbacks. First, it can be
difficult for these topically delivered therapeutic agents to reach target
locations within the eye since portions of the eye can act as significant
physiologic barriers that inhibit the penetration of the therapeutic agents
into the back of the eye. Second, the efficacy of these topical delivery
methods is typically dependent upon an individual's compliance with a
prescribed regimen for application of the ointment or drops to the eye. In
view of these drawbacks, it would be highly desirable to provide an
ophthalmic device that is inserted within the eye and that delivers desired
amounts of a therapeutic agent over a period of time after cataract
surgery. Such a device could be used to deliver agents that assist in
avoiding PCO. Moreover, insertion of such a device within the eye, after
surgery or at another time, could additionally or alternatively be used to
deliver therapeutic agents that inhibit other ophthalmic diseases or
maladies such as glaucoma, macular edema, retinopathy, macular
degeneration, chronic inflammation, infection or the like. To effectively
develop such a device, there needs to be a mechanism by which the
therapeutic agent is continuously or periodically released from the device
over the desired period of time. However, for extend release time periods,
control over the release of the therapeutic agents can be extremely
difficult. Advantageously, a relationship has been discovered between
particular ophthalmic materials and release of therapeutic agents from
those materials and that relationship can be exploited to provide for
desired release periods. Summary of the Invention The present invention is
directed to an ophthalmic device that is at least partially formed of an
ophthalmic material. The ophthalmic material is typically acrylic,
hydrophobic or both. The ophthalmic device is typically loaded with a
therapeutic agent. In preferred embodiments of the invention, the
therapeutic agent and the ophthalmic material are hydrophobic for assisting
in loading the materialwith the agent and for assisting in prolonging the
release of the therapeutic agent from the ophthalmic material. The
ophthalmic device may be suitable for location within an eye or location
upon an outer surface of the eye. In a preferred embodiment, the ophthalmic
device, which will be partially or entirely formed of the ophthalmic
material, is an IOL or a device suitable for location within the eye along
with an IOL. Brief Description of the Drawings The features and inventive
aspects of the present invention will become more apparent upon reading the
following detailed description, claims, and drawings, of which the
following is a brief description: Fig.l is a graph of exemplary drug
release over time for an ophthalmic device in accordance with an aspect of
the present invention. Fig. 2 is another graph of exemplary drug release
over time for an ophthalmic device in accordance with an aspect of the
present invention. Fig. 3 is another graph of exemplary drug release over
time for an ophthalmic device in accordance with an aspect of the present
invention. Fig. 4 is a graph of exemplary drug release over time for
multiple ophthalmic devices in accordance with an aspect of the present
invention. Fig. 5 is another graph of exemplary drug release over time for
multiple ophthalmic devices in accordance with an aspect of the present
invention. Fig. 6 is a graph of fluorescent intensity over time as an
indication of drug release in accordance with an aspect of the present
invention. Fig. 7 is a comparative graph of drug release of different drugs
in accordance with an aspect of the present invention. Fig. 8 is a
depiction of an exemplary ophthalmic device in accordance with 



an aspect of the present invention.Fig. 9 is a depiction of another
exemplary ophthalmic device in accordance with an aspect of the present
invention. Fig. 10 is a depiction of another exemplary ophthalmic device in
accordance with an aspect of the present invention. Figs. 11 and 12 are
graphs of exemplary drug release over time for coated ophthalmic devices in
accordance with an aspect of the present invention Detailed Description of
the Invention The present invention is predicated upon the provision of an
ophthalmic device that is at least partially formed of an ophthalmic
material that is suitable for location upon but more preferably within an
eye of an individual. The device may also be located at or within or
locations of the human body, however, the device is particularly desirable
for ophthalmic applications. The ophthalmic material of the device is
suitable for loading with therapeutic agent that is to be delivered to the
eye. The ophthalmic material can also be suitable for use as an intraocular
lens (IOL) although, as is discussed further below, the material may be
provide as an IOL or in another configuration. The material or one or more
components of the material are typically relatively hydrophobic and,
preferably, the therapeutic agent also exhibits a degree hydrophobicity. In
one preferred embodiment, the material is provided as an Aphakic IOL and
the therapeutic agent includes a substantial amount of anti inflammatory
agent for reducing inflammation that may be present after cataract surgery.
The ophthalmic material is preferably a polymeric material that is
comprised of a hydrophobic component, a hydrophilic component or both. The
ophthalmic material is also typically acrylic, which, as used herein, means
that that the material includes as least one acrylate. The ophthalmic
material can also include other ingredients as explained further below. The
hydrophobic component can be comprised of a single monomer or multiple
different monomers and those monomers can form polymers, which may be
homopolymers or copolymers. Each of the monomers included in thehydrophobic
component will be hydrophobic or will provide hydrophobicity to the
ophthalmic material once formed. Preferably, a substantial portion (e.g.,
at least 60, 80 or 95% by weight or the entirety) of the hydrophobic
component is formed of acrylate. Suitable monomers for the hydrophobic
component include, but are not limited to: 2-ethylphenoxy methacrylate;
2-ethylphenoxy acrylate; 2- ethylthiophenyl methacrylate; 2-ethylthiophenyl
acrylate; 2-ethylaminophenyl methacrylate; 2-ethylaminophenyl acrylate;
phenyl methacrylate; phenyl acrylate; benzyl methacrylate; benzyl acrylate;
2-phenylethyl methacrylate; 2-phenylethyl acrylate; 3-phenylpropyl
methacrylate; 3-phenylpropyl acrylate; 4-phenylbutyl methacrylate;
4-phenylbutyl acrylate; 4-methylphenyl methacrylate; 4- methylphenyl
acrylate; 4-methylbenzyl methacrylate; 4-methylbenzyl acrylate; 2-2-
methylphenylethyl methacrylate; 2-2-methylphenylethyl acrylate; 2-3-
methylphenylethyl methacrylate; 2-3-methylphenylethyl acrylate; 24-
methylphenylethyl methacrylate; 2-4-methylphenylethyl acrylate; 2-(4-
propylphenyl)ethyl methacrylate; 2-(4-propylphenyl)ethyl acrylate;
2-(4-(lmethylethyl) phenyl)ethyl methacrylate;
2-(4-(l-methylethyl)phenyl)ethyl acrylate; 2-(4-methoxyphenyl)ethyl
methacrylate; 2-(4-methoxyphenyl)ethyl acrylate; 2-(4-
cyclohexylphenyl)ethyl methacrylate; 2-(4-cyclohexylphenyl)ethyl acrylate;
2-(2- chlorophenyl)ethyl methacrylate; 2-(2-chlorophenyl)ethyl acrylate;
2-(3- chlorophenyl)ethyl methacrylate; 2-(3-chlorophenyl)ethyl acrylate;
2-(4- chlorophenyl)ethyl methacrylate; 2-(4-chlorophenyl)ethyl acrylate;
2-(4- bromophenyl)ethyl methacrylate; 2-(4-bromophenyl)ethyl acrylate;
2-(3- phenylphenyl)ethyl methacrylate; 2-(3-phenylphenyl)ethyl acrlate;
2-(4- phenylphenyl)ethyl methacrylate; 2-(4-phenylphenyl)ethyl acrylate;
2-(4- benzylphenyl)ethyl methacrylate; 2-(4-benzylphenyl)ethyl acrylate;
combinations thereof or the like. In preferred embodiments, the hydrophobic
component includes or is substantially entirely formed of (i.e., at least
90% by weight) one or more monomers that are phenyl acrylates or
methacrylates, particularly those selected from the group consisting of
2-phenyl ethyl acrylate (PEA), 2-phenyl ethyl methacrylate (PEMA). The
hydrophobicity of the hydrophobic component can typically be measured
according to the Sessile Drop Technique. To measure the hydrophobicity, the
ingredients of the hydrophobic component, and only the hydrophobic
component, can be cured in accordance with the curing protocol for the
ophthalmic device to form a solid flat substrate. Of course, for such
curing, the amount of curing agent, if needed, can be adjusted. In
particular, the hydrophobic component will typically represent a percentage
of the overall curable material inthe ophthalmic device and the amount of
curing agent can be adjusted to be the same percentage of overall curing
agent that forms the ophthalmic device. Then, according to the Sessile Drop
Technique, a drop of water is placed (or allowed to fall from a certain
distance) surface of the substrate. When the liquid has settled, its
contact angle is measured with a goniometer. For purposes of the present
invention, ingredients, particularly monomers, that assist in making this
contact angle greater than 50 are considered part of the hydrophobic
component and it is preferably that the contact angle measured in this
manner be greater than 50, more typically greater than 55 and even possibly
greater than 60. The hydrophilic component, when included, can be comprised
of a single monomer or multiple different monomers and those monomers can
form polymers, which may be homopolymers or copolymers. Each of the
monomers of the hydrophilic component must be hydrophilic or provide
hydrophilicity to the ophthalmic material once formed. Like the hydrophobic
component, it is preferable for a substantial portion (e.g., at least 60,
80 or 95% by weight or the 



entirety) of the hydrophilic component to be formed of acrylate. Suitable
monomers for the hydrophilic component include, but are not limited to: 2-
hydroxyethylmethacrylate; 2-hydroxyethylacrylate; N-vinylpyrrolidone;
glyceryl methacrylate; glyceryl acrylate; polyethylene oxide mono- and
dimethacrylates; and polyethylene oxide mono- and diacrylates. In preferred
embodiments, the hydrophilic component includes or is substantially
entirely formed of (i.e., at least 90% by weight) one or more monomers that
are hydroxyalkyl acrylates or methacrylates such as hydroxyethyl
methacrylate (HEMA). The hydrophilicity of hydrophilic component can be
measured in the same manner that is described for the hydrophobic
component. For purposes of the present invention, ingredients, particularly
monomers, that assist in pushing the contact angle for the hydrophillic to
below 40 are considered part of the hydrophobic component and it is
preferable that the contact angle measured in this manner be less than 40,
more typically less than 35 and even possibly less than 30. The ophthalmic
device of the present invention can additionally include a variety of
further ingredients, which may or may not be part of the hydrophobic or
hydrophilic ingredients as further described below. Such ingredients can
include, without limitation, flexibilizers, UV absorbers, polymerization
agents, curing and/or cross-linking agents, combinations thereof or the
like.It is contemplated that multiple different compounds can be employed
as polymerization, curing and/or cross-linking agents for polymerizing and
crosslinking the ophthalmic device as needed to form a polymer matrix. As
examples, peroxides such as benzophenone peroxide or peroxycarbonate (e.g.,
bis-(4-tbutulcyclohexyl) peroxydicarbonate) or azonitrile such as
azobisisobytyronitrile, and the like may be used to initiate polymerization
and/or cross-link the hydrophobic component, the hydrophilic component or
both. Suitable crosslinking agents can also include, for example: ethylene
glycol dimethacrylate, diethylene glycol dimethacrylate, allyl
methacrylate, 1,3-propanediol dimethacrylate, allyl methacrylate,
1,6-hexanediol dimethacrylate, 1,4-butanediol dimethacrylate, and the like.
Preferred cross-linking agents are ethylene glycol dimethacrylate (EGDMA)
and 1,4-butanediol diacrylate (BDDA). In general, the amount of any
polymerization initiator, cross-linking agent or both utilized will be
about 10% (w/w) or less of the ophthalmic material of the present
invention. Any ultraviolet absorbing material included in the ophthalmic
material will typically be a compound which absorbs ultraviolet light
(i.e., light having a wavelength shorter than about 400 nm), but does not
absorb a substantial amount of visible light. The ultraviolet absorbing
compound can be incorporated into a monomer mixture and entrapped in a
polymer matrix when the monomer mixture is polymerized. Suitable
ultraviolet absorbing compounds include substituted benzophenones, such as
2-hydroxybenzophenone, and 2-(2- hydroxyphenyl)benzotriazoles and tin
compounds such as O-methyl tinuvin P. The UV abosorber may become entrapped
in the polymer matrix by a physical entrapment only or may also be reacted
into the matrix. In addition to ultraviolet absorbing materials, ophthalmic
devices made of the ophthalmic material of the present invention may
include colored dyes, such as the yellow dyes disclosed in U.S. Pat. No.
5,470,932, which incorporated herein by reference for all purposes. The
ophthalmic device is typically formed through polymerization and/or
cross-linking. In particular, the ingredients of the ophthalmic material
are combined and the polymer forming components, particularly the
hydrophobic component, the hydrophilic component or both, are polymerized
and preferably cross-linked to form a polymer matrix. Preferably, although
not necessarily required, heat is employed during the polymerization and/or
cross-linking process.While it is generally contemplated that the
ophthalmic material of the present invention may be a thermoplastic, it is
generally preferred that such material is thermoset. The additional
ingredients may or may not be part of the hydrophobic component or the
hydrophilic component of the ophthalmic material. For clarity, these
ingredients, particularly the ultraviolet absorbers as well as the
polymerization and/or cross-linking agents are only to be considered as
part of the hydrophobic or hydrophilic components if they become reacted
(i.e., chemically reacted) into a polymer matrix with these components and
they exhibit the requisite hydrophobic or hydrophilic characteristic upon
formation of the ophthalmic device. Thus, for example, a 1,4 butanediol
diacrylate cross-linking agent would be considered as part of the
hydrophobic component since it would typically be reacted into a polymer
matrix and it exhibits the requisite hydrophobic characteristic. In
contrast, a tin UV absorber that is merely physically entrapped by (not
reacted into) the polymer matrix would not be considered part or either the
hydrophobic or hydrophilic components. At some point prior to and/or during
the polymerization and cross-linking, the ophthalmic material is typically
located within a mold for shaping of the material into the ophthalmic
device. Generally, it is contemplated that the ophthalmic material could be
shaped in any desired configuration that is suitable for topical location
upon the eye or intravitreal location or intravitreal depot injection
within the eye. The ophthalmic device and/or ophthalmic material can be
located partially within the eye (e.g., as a plug) or substantially
entirely within the eye (e.g., as a intraocular lens or lens associated
component). In a most preferred embodiment, the ophthalmic material is
shaped into an IOL which one or more convex surfaces and refractive index
suitable for assisting or providing vision to a human eye. The IOL could be
AC Phakic, PC Phakic or Aphakic. It also is contemplated that the device
could be shaped as a haptic of an IOL. For illustrative 



purposes, Figure 8 shows an intraocular lens assembly 10 having an
intraocular lens 12 and haptics 14, either or both of which could be the
ophthalmic device formed of the ophthalmic material of the present
invention. It is contemplated that the ophthalmic device of the present
invention could be a portion of an IOL or haptic or could be a mass (e.g.,
a disc) of material separate from an IOL, which could be inserted in the
eye with or without an IOL. Again for illustrative purposes, Figure 9 shows
a disc in 18 the shape of a ring which could be located in an eye with an
IOL.In one preferred embodiment, which is illustrated in Figure 10, the
ophthalmic material can be shape as a capsular tension ring 24. In such
embodiment, the tension ring 24 is located within the capsular bag 26 of an
eye for maintaining tension upon and/or space within the capsular bag 26.
Such a ring 24 can substantially encircle an IOL 28 that has been located
within the capsular bag 26 and, advantageously, will typically avoid being
an obstruction to vision through the IOL 28. It will be understood that it
may be possible for the ophthalmic material of the present invention to
biodegradable or non-biodegradable within the eye. However, it is generally
preferable that the ophthalmic material be part of a structure that has
longevity within the eye and is, therefore, typically non biodegradable
within the eye. Once the ophthalmic device is formed, therapeutic agent is
associated with the ophthalmic device such that upon application of the
device to the eye, it can provide for release of the therapeutic agent over
an extended time period. Advantageously, it has been found that the
hydrophobic component of the present invention, particularly when that
component is acrylic, provides an affinity for hydrophobic therapeutic
agents where the agents tend to dissociate from the hydrophobic component
in an aqueous environment at a rate that is substantially slower than the
agents dissociate from other materials. As such, the hydrophobic component
can be used to deliver the therapeutic agents to an eye or other aqueous
environment over an extended period of time. Hydrophobic therapeutic agents
are defined herein as being any agent that is sparingly soluble in aqueous
media (e.g., not completely dissolved in the media at the concentration at
which it is administered in an aqueous composition) particularly when
immersed in such aqueous media without agents to assist in solubilizing the
agent. Generally is contemplated that the therapeutic agent may include one
or multiple agents. A preferred class of therapeutic agents includes
ophthalmic drugs, particularly hydrophobic and/or low solubility ophthalmic
drugs. Non-limiting examples include: anti-glaucoma agents,
anti-angiogenesis agents; anti-infective agents; anti-inflammatory agents;
anti-proliferative agents; growth factors and growth factor inhibitors;
immunosuppressant agents; and anti-allergic agents. Anti-glaucoma agents
include beta-blockers, such as timolol, betaxolol, levobetaxolol, and
carteolol; miotics, such as pilocarpine; carbonic anhydraseinhibitors, such
as brinzolamide and dorzolamide; prostaglandins, such as travoprost,
bimatoprost, and latanoprost; seretonergics; muscarinics; dopaminergic
agonists; and adrenergic agonists, such as apraclonidine and brimonidine.
Antiangiogenesis agents include anecortave acetate (RETAANE.TM., Alcon.TM.
Laboratories, Inc. of Fort Worth, Tex.) and receptor tyrosine kinase
inhibitors. Anti-infective agents include quinolones, such as
ciprofloxacin, moxifloxacin, and gatifloxacin, and aminoglycosides, such as
tobramycin and gentamicin. Anti inflammatory agents include non-steroidal
and steroidal anti-inflammatory agents, such as suprofen, diclofenac,
bromfenac, ketorolac, nepafenac, rimexolone, and tetrahydrocortisol.
Anti-proliferative agents includes, without limitation, colchcine,
mitomycine-C, methotrexate, daynomycin, daunorubicin and 5-fluorouracil.
Growth factors include, without limitation, epidermal growth factor (EGF),
fibroblast growth factor (FGF), hepatocyte growth factor (HGF), nerve
growth factor (NGF), platelet-derived growth factor (PDGF) and transforming
growth factor beta (TGF- b) . Immunosuppressant agents include, without
limitation, calcineurin inhibitors (e.g., cyclosporine) and mammalian
target of rapamycin (MTOR) inhibitors (e.g., sirolimus, zatarolimus,
everolimus, temsirolimus); Anti allergic agents include olopatadine and
epinastine. The ophthalmic drug may be present in the form of a
pharmaceutically acceptable salt, such as timolol maleate, brimonidine
tartrate or sodium diclofenac. As will be understood by the skilled
artisan, non-steroidal anti-inflammatory agents (NSAIDs) such as nepafenac
are particularly desirable for assistance in prevention of secondary
cataracts. The therapeutic agent can be applied to the ophthalmic material
and/or device in particle or other form. If the therapeutic agent or a
portion thereof is in particle form, it may, in one embodiment, be
desirable to grind or otherwise machine the particles to a very small size.
It may even be desirable to machine the particles into submicron or even
nano- particles. It is generally preferred that the therapeutic agent
exhibit a degree of hydrophobicity such that the therapeutic agent has a
relatively high partition coefficient log P (PC Log P) as can be determined
in accordance with Sangster, James (1997) Octanol- Water Partition
Coefficients, Fundamentals and Physical Chemistry, vol. 2 of Wiley Series
in Solution Chemistry, Chichester, John Wiley & Son Ltd. [ISBN
978-0471973973]. Typically, the therapeutic agent will have a PC Log P that
is at least 1.0, more typically at least 1.6, even more typically at least
2.0 and even possibly at least 2.5. For therapeutic agent comprised of two
or morehydrophobic agents, it is preferred that both of the agents have a
PC Log P greater than these values. Multiple different protocols may be
employed for applying the therapeutic agent to the ophthalmic device. It is
generally contemplated that the therapeutic agent may be reacted to form a
bond with the ophthalmic material of the ophthalmic device, Alternatively
or additionally, the therapeutic agent may be 



associated with the ophthalmic material by other forces tending to maintain
the therapeutic agent in contact with or directly adjacent the ophthalmic
material. Without being bound by theory, it is believed that these forces
are hydrophobic interaction, van der waals forces, physical entrapment,
hydrogen bonding forces, electric charge forces or any combination thereof.
In one preferred embodiment, the therapeutic agent is dissolved in solvent
such as acetone, methanol, benzene, toluene, alcohol, a combination thereof
or the like to form a therapeutic agent solution. The ophthalmic material,
the ophthalmic device or both are submerged and soaked in the solution for
a period of time. Thereafter, the ophthalmic material, the ophthalmic
device or both are removed from solution and dried, for example, under heat
and/or vacuum conditions such that an amount of therapeutic agent is
disposed upon the ophthalmic material. The agent, once applied to the
device will typically be disposed over outwardly facing peripheral surfaces
formed of the ophthalmic material although the agent may be disposed over
internal surfaces as well. The amount of therapeutic agent disposed upon
the ophthalmic material can vary widely depending upon the therapeutic
agent itself and the desired dosing of the agent. Generally, the total
weight of therapeutic agent disposed upon the ophthalmic material is at
least about 0.01 microgram and is typically less than about 1 milligram. In
a highly preferred embodiment wherein the therapeutic agent is entirely or
substantially entirely an NSAID such as nepafenac, the ophthalmic device is
an IOL (e.g., an Aphakic IOL) or a ring to be placed in the capsular bag
(e.g., a capsular tension ring), the amount of therapeutic agent is
typically at least about 5 nanogram and more typically at least about 10
microgram and is typically less than about 10 milligrams and more typically
less than about 500 micrograms. While the hydrophobic component of the
ophthalmic material tends to attract the hydrophobic therapeutic agent, the
hydrophilic component, when included, does not provide the same attraction.
As such, it has been found that theinclusion of a hydrophilic component
tends to accelerate the release of the therapeutic agent by the ophthalmic
material and/or device. Thus, in a preferred embodiment, the ophthalmic
device or material can include a balance of hydrophobic and hydrophilic
acrylate to achieve a desired output or release profile of the therapeutic
agent. By inclusion of greater amounts of the hydrophilic component, the
release of therapeutic agent can be accelerated. The rate of release of
therapeutic agent can vary widely depending upon the therapeutic agent
employed and the properties of the ophthalmic material. Moreover, the rate
of release of therapeutic agent can, at least to some degree, vary
depending upon the individual to whom the ophthalmic device is applied.
However, a consistent measure of release rate can be developed by immersing
the ophthalmic device in a Balanced Salt Solution (BSS) and measuring the
release at various time intervals. Specifics for such a measurement are
discussed in the examples and comparative data below. For the present
invention, BSS is a sterile physiological balanced salt solution of Sodium
Chloride (NaCl), Potassium Chloride (KCl), Calcium Chloride (CaCl2-H2O),
Magnesium Chloride (MgCl2-OH2O), Sodium Acetate (C2H3NaO2-3H2O), and Sodium
Citrate Dihydrate (C6H5Na3O7-2H2O). BSS is isotonic to the tissues of the
eyes. Each milliliter contains the following: Sodium Chloride 0,64%,
Potassium Chloride 0,075%, Calcium Chloride 0,048%, Magnesium Chloride
0,03%, Sodium Acetate 0,39%, Sodium Citrate 0,17%, Sodium Hydroxide and/or
Hydrochloric Acid (to adjust pH), and the remainder is Water. Generally,
for the present invention, it is desirable for less than 80% or even less
than 50% by weight of the therapeutic agent to be released from the
ophthalmic device in BSS over a period that is at least three days, more
typically at least one week, still more typically at least two weeks,
possibly at least 30 days and even possibly at least 90 or 180 days and it
is desirable for greater than 50 % or even greater than 80% by weight of
the therapeutic agent to be released in BSS over a time period that is less
than 730 days, more typically less than 365 days, still more typically less
than 180 days and even possibly less than 90 days. In a preferred
embodiment where the therapeutic agent is entirely or substantially
entirely (i.e., at least 90% by weight) a non-steroidal anti-inflammatory
drug such as nepafenac, it is desirable for less than 80% or even less than
50% by weight of the therapeutic agent to be released in BSS over a time
period that is at least 2 days, more typically at least one week and still
more typically at least 10 days and it is desirable for greater than 50 %
or even greater than 80% by weight of the therapeutic agent to bereleased
in BSS over a time period that is less than 180 days, more typically less
than 45 days, still more typically less than 25 days and even possibly less
than 15 days. 5 In addition to, or as an alternative to utilizing the
attraction between the ophthalmic material and the therapeutic agent,
coatings can be employed to assist in loading the therapeutic agent to the
ophthalmic device. Such coatings can increase or decrease the loading of
the therapeutic agent to a particular ophthalmic material and/or increase
or decrease the rate of release of the therapeutic agent from io the
ophthalmic material. Such coatings can also be used to apply a therapeutic
agent to an ophthalmic device where there is little or no attraction
between the ophthalmic material that forms the device and the therapeutic
agent. In one embodiment, the therapeutic agent is mixed in a coating and
the i5 coating is then applied to (e.g.., dip coated onto) the ophthalmic
material and/or device. In an alternative embodiment, the coating is
applied to (e.g., dip coated onto) the ophthalmic material and/or device
and then the therapeutic agent can be applied directly onto the coating
using the solvent/therapeutic agent techniques described above or other
techniques. 0 



The coating can be formed of a variety of materials, but preferably
includes one or more polymers. In one embodiment, the coating is an aqueous
based coating that includes one or more polymers that are typically
biocompatible. Preferably, the one or more polymers can form a matrix that
entraps the therapeutic agent only 5 to release the agent over a period of
time one applied with the ophthalmic device to the eye. Such a matrix can
be formed by heating the coating and/or the ophthalmic device to which the
coating has been applied. Examples of potentially suitable coatings are
disclosed in U.S. Patent Nos. 6,238,799 and 6,866,936, both of which are
incorporated herein by reference for all purposes. One suitable coating is
sold 0 under the tradename LubrilAST and is commercially available from AST
(Advanced Surface Technology) Products, Inc., 9 Linnell Circle, Billerica,
MA, 01821. In one embodiment, the use of a coating with a polymer matrix
can provides a way of delivering hydrophilic drugs (e.g., Diclofenac
Sodium: logP = 1. 1, Colchicine: logP = 1.3 and Mitomycine C: logP = 0.44)
from a hydrophobic 5 intraocular implant (e.g., acrylic IOL or ring). It is
also contemplated that prolonged release of therapeutic agent from the
ophthalmic device can be achieved by direct loading of drug
encapsulatednanoshperes, microspheres or liposome where the encapsulations
are made of acrylate or other hydrophobic polymers. Additionally or
alternatively, therapeutic agent can be pre-processed to form substantially
uniform size/shape of nano- or micro-size particles, which will then be
loaded into the ophthalmic device to provide a controlled long term
therapeutic agent release. It is even further contemplated that laser or
other energy can be focused on the ophthalmic material in order to heat the
material to change release kinetics and/or open additional porosity for
therapeutic agent release by the ophthalmic device. Still further, it is
contemplated that, in the process of making the ophthalmic device,
appropriate process conditions can be applied to form micro- or
nano-pockets or vacuoles inside the material of the device. The pockets or
vacuoles can then function as additional reservoirs for increasing drug
load. The size and density of micro- or nano-pockets/vacuoles can be
controlled so they would not impact optical performances of the implant.
Advantageously, the ophthalmic device of the present invention can, whether
used with a coating or without a coating, provide quite desirable release
profiles for therapeutic agent being release over a period of times.
Moreover, particularly when the ophthalmic devices are located within the
eye (e.g., as an IOL or capsular tension ring), the ophthalmic devices of
the present invention can very efficiently provide therapeutic agents to
the intraocular regions of the eye. Further, it has been found that loading
the therapeutic agent loaded ophthalmic devices of the present invention
exhibit very little, if any, loss in optical and/or mechanical performance.
EXAMPLES AND COMPARATIVEDATA Single-piece hydrophobic soft acrylic IOLs
were formed of 65% of 2- phenylethyl acrylate (PEA), 30% of 2-phenylethyl
methacrylate (PEMA), 3.2% of 1,4 butanediol diacrylate (BDDA), and 1.8%
O-methyl tinuvin P (OMTP, UV absorber) and were named Al IOLs. Single-piece
hydrophobic soft acrylic IOLs were formed of 80% of PEA, 15% of
hydroxyethyl methacrylate (HEMA), 3.2% of BDDA and 1.8% OMTP and were named
A2 IOLs. The equivalent water contents at 370C were determined to be 0.25%
and 1.4% for Al and A2 IOLs, respectively. Discs with 6 mm diameter and 1
mm thickness were also made according to theabove formulations and they are
similarly named Al and A2 discs. Surface area of discs is 75.36 mm2. A 9 mm
size intraocular ring implant formed of Al material was also fabricated and
it was named Al intraocular implant. Surface area of ring implant is 121.62
mm2. Example 1 : A 10 mg/mL of Nepafenac drug solution was made in a 5 :1
acetone/methanol solution. The Al IOL was immersed in the drug solution for
48 hrs at room temperature (RT 23 0C) for drug uptake. Drug loaded IOL was
then removed from the drug solution, rinsed with blank methanol solvent to
wash-off surface drugs, followed by vacuum dry at 50 0C for 4 hrs to remove
residual solvents. For drug release study, each drug loaded IOL was placed
individually in 0.5 niL of BSS and incubated at 37 0C. Total amount of drug
release at 1, 12, 30 and 75 days was assayed by high performance liquid
chromotography (HPLC) and the results are graphically shown in Fig. 1.
Example 2 : A 10.23 mg/mL of nepafenac was made in a 5 :1 acetone/methanol
solution. The Al intraocular implant was immersed in the solution for 48
hrs at RT for drug uptake. Drug loaded disc was then removed from the
solution, rinsed clean with 5:1 acetone/methanol solution (no drug) to
wash-off surface drugs, followed by vacuum dry at 5O0C for 4 hrs to remove
residual solvents. For drug release study, each drug loaded disc was placed
individually in 0.5 rnL of BSS and incubated at 370C. The BSS was replaced
daily for 26 days. Daily released of drug was assayed by HPLC and the
results are graphically shown in Fig. 2. Example 3 : A 10.23 mg/mL of
nepafenac was made in a 5:1 acetone/methanol solution. Al discs and A2
discs were immersed in the solution for 48 hrs at RT for drug uptake. Drug
loaded disc was then removed from the solution, rinsed clean in a 5:1
acetone/methanol solution (no drug) to wash-off surface drugs, followed by
vacuum dry at 5O0C for 4 hrs to remove residual solvents. For drug release
study, each drug loaded disc was placed individually in 0.5 mL of BSS and
incubate at 370C. The BSS was replaced daily for a week. Daily release of
drug from Al and A2 discs was assayed by HPLC and the results are
graphically shown in Fig. 3. Example 4 : To evaluate other acrylic IOLs
with respect to therapeutic agent uptake and release, the PEA and HEMA
ratio was varied in the A2 formulation to 



obtain acrylic co-polymer discs with wide spectra of material properties
from softmore hydrophobic to more rigid, hydrophilic IOL materials, the
details of which are shown in Table A below. The uptake study was done by
soaking disc samples in a 2.5 mg/mL of nepafenac in 5:1 acetone/methanol
solution for 48 hrs at RT, followed by cleaning with 1: 1 acetone/methanol
mixture (no drug) to remove surface drug. Drug release study was done by
incubating sample individually in 0.5 mL of BSS at 370C. The BSS was
replaced daily for 10 days. Daily released of drug was assayed by HPLC and
the results are shown graphically in Fig. 4. 10 Table A As can be seen,
more hydrophobic acrylate materials result in higher drug uptake than more
hydrophilic acrylate material but result in slower drug release of the
material. I 5 Example 5 : To compare drug loading and releasing from
different IOL and contact lens, a study was carried out using commercially
available lenses including an Acrylic IOL, a Silicone IOL, and a
hydrophilic Contact Lens. The solution constituents were tethered in order
to maximize the drug loading capacity of each lens material. 20
Nevertheless, the drug solution concentration and loading time were the
same regardless of the lens materials. The drug loading conditions is shown
in Table B below. Drug release study was performed for up to 2 weeks and
the results are shown in Fig. 5. 5 Table A2As can be seen, drug loading
capacity in silicone IOL and hydrogel contact lens were significantly less
than those in the acrylic IOL. In addition, loaded drug was released
quickly from silicone and hydrogel lens within the first few days. In 5
contrast, the acrylic lens was able to hold more drugs and release them
gradually for an extended period of time. Example 6 : Al IOLs were loaded
with drug by immersing the IOLs in 5 mg/mL of curcumin drug in acetone for
12 hours. After surface cleaning with I0 Acetone and BSS, the IOLs were
implanted as Aphakic IOLs in one of two eyes of New Zealand White rabbit.
Prior to implant, the rabbits' natural lens was removed by following the
standard phacoemulsification cataract removal procedure. The 2nd eye
without any implant served as a control. The rabbits were sacrificed at
different time periods and the eyes removed. Fluorescence light emission
from is curcumin drug molecule in each sample eye was imaged by Confocal
Laser Scanning Microscopy (CLSM) to obtain a high resolution drug
distribution image. The results are shown graphically in Fig. 6 and
specifically shown for Regions A and C (lateral sclera regions) of the
eyes, Region B (the cornea and anterior chamber regions) of the eyes and
Region D (the fovea and macular regions) of the 0 eyes. Example 7: Both 2.5
mg/mL of nepafenac (PC log P = 2.1) and 2.5 mg/mL of diclofenac sodium (PC
log P = 1.1) solution were made. Al and A2 discs were soaked for drug
update in each solution for 4 hours. Daily drug release study in s BSS was
conducted for 2 weeks. The amount of drug loading and release are
illustrated in Figure 7. As can be seen, a more hydrophobic Al material
loads more drugs, both nepafenac and diclofenac sodium, than a less
hydrophobic A2 material. Both materials pick up high amount of hydrophobic
nepafenac drugs but only limited less hydrophobic diclofenac sodium drug. 0
Through experimentation with different concentrations of drug in solution
and different amounts of soaking time in those solutions, it was found that
the amount of therapeutic agent loaded to the ophthalmic devices could be
changed. However, the hydrophobicity of the ophthalmic material and/or the
hydrophobicity 5 of the therapeutic agent were typically the overriding
factors that determined ability to load amounts of agent to the
devices.Example 8 : IOLs were coated with LubrilAST coating/drug solution.
Diclofenac was mixed directly with coating solution and the IOLs were dip
coated in the coating/drug solution. The coating formulation was modified
such that the concentrations of PVP in the coating/drug solution were 20%,
14%, 5%, and 2% by 5 weight. Diclofenac concentration was held constant at
31 mg/mL. Lenses were dip coated with a single layer of coating and dried
in a 650C oven for 4 hours. Lenses were tested in BSS in the same manner as
described previously and measured using the spectrophotometer. o It was
found that the drug release rates decreased as the PVP content decreased as
can be seen in Figure 11. With 20% PVP content, 98.2% of the drug was
released after 5 days on average (n=3). However, with 2% PVP only 71.9% of
the total drug was released after 5 days on average (n=3) (Figure C2).
Moreover, the amount of diclofenac released on a daily basis was
significantly affected by the s PVP content. As can be seen in Fig. 12,
Coating with 2% of PVP released diclofenac at a steady rate for 4 days
while other concentrations decreased significantly after 1 day release.
Thus Reduction of PVP content significantly prolongs the duration of drug
released over 5 days. 0 Example 9 : Diclofenac coating solutions were
varied in order to determine the release rates for various drug
concentrations incorporated into the coating. The range of concentrations
included 5.2, 14.9, 42.8, and 80.1 mg/mL of diclofenac to coating solution.
The calculated total drug loading for each concentration is 0.5453, 1.636,
4.699 and 8.795 mg, respectively. Diclofenac is soluble in water up 5 to 50
mg/mL. One concentration was chosen outside this range in order to
determine the effects of concentrations of stability of the coating and
effects on release rates. The others dissolved easily into the coating
solution while the high concentrations did not as indicated by the presence
of undissolved crystals in the coating solution. The crosslinker content
was 1.5% for all coatings. Lenses were 0 coated with 7 layers of each
coating. Coating thicknesses were not significantly different as indicated
by dry weight measurements of the coated lens. Lenses were tested in BSS in
the same manner as described previously and 



measured using the spectrophotometer. The release rates for each of the
coatings s for the first 3 days were significantly different. From day 4 to
day 10 drug release rates leveled off and remained nearly consistent
throughout this time period. Drug levels near the end of the 10 day period
for the other concentrations also fell below the limit of detection of the
proposed test method.Example 10: Release rates for colchicine were obtained
for coatings with a range of concentrations, including 2.6, 10.5, 30.3, and
6 1.2 mg/mL. The quantity of drug contained within the coating for each
lens was calculated based on the weight gain of the lens after coating and
known shrinkage and weight changes of coating after drying. Lenses coated
with 2.6 mg/mL drug-coating solution contained approximately 0.03 16 mg of
colchicine. Lenses coated with 10.5 mg/mL drug-coating solution contained
approximately 0.1 16 mg of colchicine. Lenses coated with 30.3 mg/mL
drug-coating solution contained approximately 0.336 mg of colchicine.
Lenses coated with 61.2 mg/mL drug-coating solution contained approximately
0.694 mg of colchicine. Based on in vitro studies, the target concentration
for colchicine is 0.0005 mg/mL based on results that showed LEC migration
and proliferation was inhibited at concentrations as low as 0.0005 mg/mL.
The limit of detection for colchicine using this analytical technique was
0.0083 mg/mL. Drug concentrations were obtained on each sample for 8 days.
However, after 8 days all concentrations fell below the limit of detection.
At this time, the test solution was replaced and lenses were allowed to
soak for an additional 18 days (28 total days) in order to obtain
measurable drug concentrations. In vitro drug release data indicates that
lenses coated with 2.6 mg/mL coating solution released these quantities for
8 days and then falls below the limit of detection. Lenses coated with 10.5
mg/mL coating solution, as well as the higher concentration coating
solutions, released quantities above 0.0083 mg/mL for at least 8 days.
Colchicine release was detected after 28 days in BSS at 370C (n=3) for
coatings loaded with varying drug concentration levels. Example 11: The
quantity of drug contained within the coating for each lens was calculated
per previously described methods. Lenses coated with 2mg/mL drug-coating
solution contained approximately 0.138 mg of Mitomycin-C (MMC). Based on in
vitro studies, the target concentration for MMC is 0.0005 mg/mL based on
results that showed LEC migration and proliferation was inhibited at
concentrations as low as 0.0005 mg/mL. The limit of detection for MMC using
this analytical technique was 0.010 mg/mL. After 11 days, MMC continued to
be released from the coating at levels above the limit of detection. After
the initial 2 days of drug release, drug release rates do not vary
significantly. Approximately 20% of the total MMC loaded into the lens
remains after 11 days of soaking in BSS at 370C. MMC is released from the
coating up to 11 days after hydrating in BSS at 37C. (n=3) Levels after 11
days are below the detection limit for MMC for this method.Example 12:
Acrylate lenses (ACRYSOFT(r) II lenses) were loaded separately with six
different therapeutic agents: ascorbic acid, aspirin, colchicine,
nepafenac, ketorolac and lidocaine. Release of each of the therapeutic
agents from the lenses was determined over a period of 7 days using HPLC.
The released drug concentrations were measured using A Waters 2695
Separations Module with a Waters 2699 PDA detector and a Symmetry(r) C18
column (4.6 x 75 mm). Calibration curves were constructed for each drug
using various concentrations (10, 50, 100, 500, 1000 mg/ml). The lenses
were loaded using a therapeutic agent solution made of acetone and
therapeutic agent at a concentration of 3mg/ml. The lenses soaked in this
solution for 90 minutes. The solutions were poured out over a grid-mesh to
retrieve the lenses and the lenses were air dried overnight in a closed
chamber. On the following day, the lenses were soaked in an acetone :
methanol (1:1) solution for 5 minutes and vortexed lightly. The lenses were
then removed and allowed to air dry for about 2 hours. The lens was then
vacuumed dried at 50 C overnight. Therapeutic agent loaded lenses ( 1 lens
for each drug) were placed in an Eppendorf tube to which 0.5 ml HPLC grade
water was added. The disk was incubated at 37 C, 5% CCh and release medium
was replaced every 24 hours over a period of 7 days. The amount of drug in
the release media was analyzed using HPLC. Various conditions were tried
and the HPLC method was optimized for each therapeutic agent. Nepafenac was
tested according to HPLC methods as substantially described above. For
ascorbic acid, the mobile phase included distilled water and 2mM 1-Octane
sulfonic acid sodium salt, methanol, and glacial acetic acid [55 : 44.5 :
0.5 (v/v)]. Standards were made in the mobile phase. The injection volume
was 25 ml and flow rate 0.5 ml/min. The detection wavelength was fixed at
263 nm. For aspirin, the mobile phase included methanol, glacial acetic
acid, distilled water [30: 2 : 68 (v/v)]. Standards were made in water and
the injection volume was 25 ml . The sample flow rate was maintained at 1
ml/min and the detection was carried out at 254 nm. For colchicine, the
mobile phase included acetonitrile and 3% Acetic acid [60 : 40 (v/v)] and
the standards were made in mobile phase. The HPLC flow rate was maintained
at 1 ml/min with an injection volume of 25 ml . The detection was carried
out at 245 nm.For ketorolac, the mobile phase included acetonitrile, and
0.2 % v/v glacial acetic acid [40 : 60 (v/v)]. The standards were made in
methanol and injection volume was 20 ml. The flow rate was maintained at 1
ml/min with the detection wavelength set at 313 nm. For lidocaine, the
mobile phase included a mixture of 350 ml methanol, 150 ml distilled water,
10 ml Glacial acetic acid and 1.6 g sodium dodecyl sulfate. The mobile
phase was filtered through a 0.22 mm filter. Lidocaine standards were made
in the mobile phase. The injection volume was set at 25 ml and flow rate at
1 ml/min. The detection was carried out at 250 nm. Total release of
therapeutic agent from the lenses after 7 days is summarized in Table 1
below. Table I 



As indicated in the above table, higher therapeutic agent Log P values
(i.e., indicating greater lipophilicity or hydrophobicity), show a desired
therapeutic agent release from the lenses. Applicants specifically
incorporate the entire contents of all cited references in this disclosure.
Further, when an amount, concentration, or other value or parameter is
given as either a range, preferred range, or a list of upper preferable
values and lower preferable values, this is to be understood as
specificallydisclosing all ranges formed from any pair of any upper range
limit or preferred value and any lower range limit or preferred value,
regardless of whether ranges are separately disclosed. Where a range of
numerical values is recited herein, unless otherwise stated, the range is
intended to include the endpoints thereof, and all integers and fractions
within the range. It is not intended that the scope of the invention be
limited to the specific values recited when defining a range. Other
embodiments of the present invention will be apparent to those skilled in
the art from consideration of the present specification and practice of the
present invention disclosed herein. It is intended that the present
specification and examples be considered as exemplary only with a true
scope and spirit of the invention being indicated by the following claims
and equivalents thereof.We Claim: 1. An ophthalmic device, comprising; a
mass of material, the mass of material including an acrylic material, the
acrylic material including a substantial portion of hydrophobic acrylate;
and therapeutic agent associated with the mass of material wherein the
therapeutic agent is hydrophobic and has a PC Log P that is at least 1.0;
wherein the mass of material is configured for insertion into an eye of a
human. 2. An ophthalmic device as in claim 1 wherein the therapeutic agent
has a PC Log P that is at least 2.0. 3. An ophthalmic device as in claim 2
wherein the hydrophobic acrylate includes HEMA. 4. An ophthalmic device as
in claim 1, 2 or 3 wherein the acrylic material includes a substantial
portion of hydrophilic acrylate. 5. An ophthalmic device as in claim 4
wherein the hydrophilic acrylate includes PEMA. 6. An ophthalmic device as
in claim 4 or 5 wherein the mass of material releases a controlled amount
of therapeutic agent when submerged in basic salt solution and wherein the
hydrophobic acrylate and the hydrophilic acrylate are present in the mass
of material in amounts such that the controlled amount of therapeutic agent
is less than 60% of the total therapeutic agent in a time period that is at
least 5 days. 7. An ophthalmic device as in any of claims 4, 5 or 6 wherein
the amount of hydrophilic acrylate and hydrophobic acrylate are selected to
provide a predetermined release profile for the therapeutic agent. 8. An
ophthalmic device as in any of claims 1-7 wherein the therapeutic agent
includes an anti-inflammatory agent. 9. An ophthalmic device as in claim 8
wherein the anti-inflammatory agent is nepafenac.10. An ophthalmic device
as in any of claims 1-9 wherein the mass of material is an IOL selected
from an Aphakic IOL, an AC Phakic IOL and a PC Phakic IOL. s 11. An
ophthalmic device as in any of claims 1-9 wherein the mass of material is a
haptic of an IOL. 12. An ophthalmic device as in any of claims 1-1 1
wherein the mass of material is located at least partially within an eye of
an individual. 0 13. An ophthalmic device as in any of claims 1-12 wherein
the mass of material is configured as part or the whole of an IOL, a haptic
of an IOL or a separate piece that is inserted in the eye with or without
an IOL. s 14. An ophthalmic device as in any of claims 1-13 wherein the
mass of material releases a controlled amount of therapeutic agent when
submerged in basic salt solution. 15. An ophthalmic device as in claim 14
wherein less than 50% by weight of the 0 therapeutic agent is released from
the ophthalmic device in the basic salt solution over a period that is at
least one week. 16. A method of forming the ophthalmic device in any of
claims 1-15 comprising: 5 submerging the mass of material in a solution
that includes solvent and the therapeutic agent. 


