
WO 2007/066185PCT/132006/003383 - 1 - POLYMORPHS OF A
C-MET/HGFR INHIBITOR          This Application claims
the benefit of U. S. Provisional Application No.
60/742,676 filed on December 5, 2005, the contents of
which is hereby incorporated by reference in its
entirety. 5 Field of the Invention          This
invention relates to polymorphs of
(R)-341-(2,6-Dichloro-3-fluoro-phenylkethorA-5-(1-
piperidin-4-y1-1H-pyrazol-4-y1)-pyridin-2-ylamine
that are useful in the treatment of abnormal cell
growth, such as cancer, in mammals. This invention
also relates to compositions including such salts and
10polymorphs, and to methods of using such
compositions in the treatment of abnormal cell growth
in mammals, especially humans. Backnround of the
Invention                The compound
(R)-341-(2,6-Dichloro-3-fluoro-phenylyethoxy]-5-(1-pi
peridin-4-11-1H-pyrazol-4-y1)- 15pyridin-2-ylamine
(also herein referred to as "compound n represented
by the formula 1  1 is a potent small-molecule
inhibitor of c-Met/HGFR (hepatocyte growth factor
receptor) kinase and ALK 20 (anaplastic lymphoma
kinase) activity. Compound 1 has anti-tumor
properties that are pharmacologically mediated
through inhibition of c-Met/HGFR which is involved in
the regulation of growth and metastatic progression
of a wide variety of tumors types, and ALK which
implicated in the pathogenesis of ALCL (anaplastic
large cell lymphoma). Compound 1 is disclosed in
International Patent Application No.
PCT/IB2005/002837 and United States Patent
Application No. 11/212,331, both of which are herein
25 incorporated by reference In their entirety.
Additionally, the racemate of compound 1 is disclosed
in International Patent Application No.
PCT/IB05/002695 and United States Patent Application
No. 11/213,039, both of which are herein incorporated
by reference in their entirety.        Human cancers
comprise a diverse array of diseases that
collectively are one of the leading causes of death
in developed countries throughout the world (American
Cancer Society, Cancer Facts 30 and Figures 2005.
Atlanta: American Cancer Society; 2005). The
progression of cancers is caused by a complex series
of multiple genetic and molecular events including
gene mutations, chromosomal translocations, and
karyotypic abnormalities (Hanahan D, Weinberg RA. The
hallmarks of cancer. Cell  WO
2007/066185PCT/E132006/003383 



- 2 - 2000; 100: 57-70). Although the underlying
genetic causes of cancer are both diverse and
complex, each cancer type has been observed to
exhibit common traits and acquired capabilities that
facilitate its progression. These acquired
capabilities include dysregulated cell growth,
sustained ability to recruit blood vessels (i.e.,
angiogenesis), and ability of tumor cells to spread
locally as well as metastasize to 5  secondary organ
sites (Manahan D, Weinberg RA. The hallmarks of
cancer. Cell 2000; 100: 57-70). Therefore, the
ability to identify novel therapeutic agents that 1)
inhibit molecular targets that are altered during
cancer progression or 2) target multiple processes
that are common to cancer progression in a variety of
tumors presents a significant unmet need. Example 19
of United States Patent Application No. 11/212,331
describes the preparation of 10 compound 1 which was
found to be amorphous. It is advantageous to have
polymorphic forms having improved properties, such as
improved crystallinity, dissolution properties,
and/or decreased hygroscopicity, while maintaining
chemical and enantiomeric stability properties.
Summary of the Invention  15In one embodiment, the
present invention provides a crystalline form of the
free base of (R)-341-
(2,6-dichloro-3-fluoro-pheny1)-ethoicy]-5-(1-piPeridi
n-4-y1-1H-Pyrazol-4-y1)-pyridin-2-ylamine. In a
particular embodiment, the crystalline form of the
free base of
(R)-341-(2,6-dichbro4-fluoro-pheny1)-ethoxy]-5-(1-
piperidin-4-y1-1H-pyrazol-4-y1)-pyridin-2-ylamine is
anhydrous. In another embodiment the crystalline form
of the free base of
(R)-341-(2,6-dichloro-3-fluoro-pheny1)-ethoxy]-5-(1
-piPeridin-4-y1-1H-pyrazol-4-y1)- 20pyridin-2-ylamine
is a hydrate.        In a further aspect the
crystalline form is a polymorph form 1 of the free
base. In a further aspect, the crystalline form has a
powder X-ray diffraction pattern comprising a peak at
diffraction angle (20) of 19.7 t 0.1. In a further
aspect, the crystalline form has a powder X-ray
diffraction pattern comprising peaks at diffraction
angles (29) of 17.3 t 0.1 and 19.7 t 0.1. In a
further aspect, the crystalline form has a powder X-
25 ray diffraction pattern comprising peaks at
diffraction angles (20) of 151  0.1, 17.3  0.1, and
19.7 t 0.1. In a further aspect the crystalline form
has a powder X-ray diffraction pattern comprising
peaks at diffraction angles (20) of 15.7  0.1, 17.3
0.1, 191 t 0.1, and 26.8 t 0.1. In a further aspect
the crystalline form has a powder X-ray diffraction
pattern comprising peaks at diffraction angles (20)
of 15.7 t 0.1,17.3 0.1, 19.7 t 0.1, 21.0  0.1, and
26.8  0.1. In a further aspect the crystalline form
has a powder X-ray diffraction  30 pattern comprising
peaks at diffraction angles (20) of 15.7  0.1, 173 t
0.1, 19.7  0.1, 2t0 t 0.1, 21.7 0.1, and 26.8  0.1.
In a further aspect the crystalline form has a powder
X-ray diffraction pattern  comprising peaks at
diffraction angles (20) of 12.8 * 0.1, 15.7 t 0.1,
17.3 t 0.1, 19.7  0.1, 21.0  0.1, 21.7  0.1, and 26.8
0.1. In a further aspect the crystalline form has a
powder X-ray diffraction pattern comprising peaks at
diffraction angles (28) essentially the same as shown
in Figure 1. 35The present invention further provides
a pharmaceutical composition comprising the free base
polyrnorph form 1 of compound 1. The present
invention further provides a capsule comprising said
pharmaceutical composition. In particular aspects of
this embodiment the capsule comprises from 0.1 to 200
mg of the free base polyrnorph form 1 of compound 1.
In a further aspect the capsule comprises from 25 to
150 mg of the free base polymorph form 1 of compound
1. In a further embodiment, the capsule 40 comprises
from 50 to 100 mg of the free base polymorph form 1
of compound 1  WO 2007/066185PCT/1132006/003383 - 3 -
In another embodiment,  the invention provides a
method of treating cancer in a mammal, including a
human, the method comprising administering to the
mammal a therapeutically effective amount of a
pharmaceutical composition of the present invention. 



In another embodiment the invention provides a method
of treating cancer in a mammal, the 5method
comprising administering to the mammal, including a
human, a capsule of the present invention.        In
one embodiment the present invention provides a
method of treating abnormal cell growth in a mammal,
including a human, in need of such treatment
comprising, administering to said mammal a
therapeutically effective amount of the free base
polymorph form 1 of compound t In another embodiment
the abnormal cell growth is mediated by at least one
genetically altered 10 tyrosine kinase. In another
embodiment, the abnormal cell growth is mediated by
hepatocyte growth factor receptor (c4Aet/HGFR) kinase
or anaplasfic lymphoma kinase (ALK). In another
embodiment the abnormal cell growth is mediated by
hepatocyte growth factor receptor (c-Met/HGFR)
kinase. In another embodiment the abnormal cell
growth is mediated by anaplastic lymphoma kinase
(ALK). In another embodiment, the abnormal cell
growth is cancer. In another embodiment the cancer is
15 selected from lung cancer, bone cancer, pancreatic
cancer, skin cancer, cancer of the head or neck,
cutaneous or intraocular melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal
region, stomach cancer, colon cancer, breast cancer,
carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of
the vagina, carcinoma of the vulva, Hodgkin' Disease,
cancer of the esophagus, cancer of the small
intestine, cancer of the endocrine system, cancer of
the thyroid 20 gland, cancer of the parathyroid
gland, cancer of the adrenal gland, sarcoma of soft
tissue, cancer of the urethra, cancer of the penis,
prostate cancer, chronic or acute leukemia,
lymphocytic lymphomas, cancer of the bladder, cancer
of the kidney or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, neoplasms of the
central nervous system (CNS), primary CNS lymphoma,
spinal axis tumors, brain stem glioma, pituitary
adenoma, and combinations thereof. 25In yet another
embodiment, the cancer is selected from the group
consisting of non-small cell lung cancer (NSCLC),
squamous cell carcinoma, hormone-refractory prostate
cancer, papillary renal cell carcinoma, colorectal
adenocarcinoma, neuroblastomas, anaplastic large cell
lymphoma (ALCL) and       gastric cancer.
30Definitions         As used herein, unless
otherwise indicated, the term "abnormal cell growth"
refers to cell growth that is independent of normal
regulatory mechanisms (e g., loss of contact
inhibition).        As used herein, unless otherwise
indicated, the term "treating" means reversing,
alleviating, inhibiting the progress of, or
preventing the disorder or condition to which such
term applies, or one or more 35symptoms of such
disorder or condition. The term "treatment", as used
herein, unless otherwise indicated, refers to the act
of heating as "treating" as defined immediately
above.         As used herein, the term 'essentially
the same' with reference to X-ray diffraction peak
positions means that typical peak position and
intensity variability are taken into account For
example, one skilled in the art will appreciate that
the peak positions (20) will show some
inter-apparatus variability, typically as 40much as
0.10. Further, one skilled in the art will appreciate
that relative peak intensities will show inter-  



WO 2007/066185PCT/1E2006/003383 - 4 - apparatus
variability as well as variability due to degree of
crystallinity, preferred orientation, prepared sample
surface, and other factors known to those skilled in
the art, and should be taken as qualitative measures
only. 5Brief Description of the Drawings  Figure 1
shows a powder X-ray diffraction pattern of the
crystalline form of free base (R)-3-11-(2,6-
dichloro-3-fluoro-pheny1)-ethoxyl-5-(1-piperidin-4-14
-1H-pyrazol-4-y1)-pyridin-2-ylamine, polymorph form
1. Figure 2 shows a differential scanning
calorimetery (DSC) thermogram of the crystalline form
of       free base
(R)-341-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-p
iperidin-4-14-1H-pyrazol-4-y1)-pyridin-2- 10ylamine,
polyrnorph form 1. Detailed Description Of The
Invention          A unique physical form of the free
base
(R)-341-(2,6-dichloro-3-fluoro-pheny1)-ethoxy]-5-(1-
piperidin-4-y1-111-pyrazol-4-y1)-pyridin-2-ylamine
has now been made. The powder X-ray diffraction
(PXRD) 15 pattern of free base polymorph form 1 is
shown in Figure 1, with corresponding tabulated data
shown in Table 1. Table 1: PXRD data tabulation for
Form 1 of the free base
(R)-3.j1-(2,6-dichloro-3-fluoro-phenyO-ethoxy)-
5-(1-piperidin-4-y1-1H-pyrazol-4-y1)-pyridin-2-ylamin
e. 29 (1 0-Value Peak Intensity (Counts) Peak
Intensity (%) 12.8 6.916 6.69 



30.9 15.7 5.658 12.6 58.1 17.3 5.129 15.9 73.3 19.7
4.511 21.6 100 21.0 4.235 8.00 37.0 21.7 4.102 7.03 



32.5 26.8 3.326 7.92 36.6  The DSC thermogram for
crystalline free base form 1 is shown in Figure 2.
The present invention also relates to pharmaceutical
compositions comprising the free base
polyrnorph form 1 of compound 1 described herein.
Pharmaceutical compositions of the present invention
25may, for example, be in a form suitable for oral
administration as a tablet, capsule, pill, powder,
sustained release formulations, solution, suspension,
for parenteral injection as a sterile solution,
suspension or emulsion, for topical administration as
an ointment or cream or for rectal administration as
a suppository. The pharmaceutical composition may be
in unit dosage forms suitable for single
administration of precise       dosages. The
pharmaceutical composition will include a
conventional pharmaceutical' carrier or excipient
30and a compound according to The invention as an
active ingredient In addition, it may include other
medicinal or pharmaceutical agents, carriers,
adjuvants, etc.         Exemplary parenteral
administration forms include solutions or suspensions
of active compounds in sterile aqueous solutions, for
example, aqueous propylene glycol or dextrose
solutions. Such dosage forms can be suitably
buffered, if desired.  WO
2007/066185PCT/182006/003383 - 5 -         Suitable
pharmaceutical carriers include inert diluents or
fillers, water and various organic solvents. The
pharmaceutical compositions may, if desired, contain
additional ingredients such as flavorings, binders,
excipients and the like. Thus for oral
administration, tablets containing various
excipients, such as citric acid may be employed
together with various disintegrants such as starch,
alginic acid and certain complex 5 silicates and with
binding agents such as sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium
stearate, sodium lauryl sulfate and talc are often
useful for table'drig purposes. Solid compositions of
a similar type may also be employed in soft and hard
filled gelatin capsules. Preferred materials include
lactose or milk sugar and high molecular weight
polyethylene glycols. When aqueous suspensions or
elixirs are desired for oral administration the
active compound therein may be combined with 



10 various sweetening or flavoring agents, coloring
matters or dyes and, if desired, emulsifying agents
or suspending agents, together with diluents such as
water, ethanol, propylene glycol, glycerin, or
combinations thereof.           Methods of preparing
various pharmaceutical compositions with a specific
amount of active compound are known, or will be
apparent, to those skilled in this art. For examples,
see Remington's 15Pharmaceutical Sciences Mack
Publishing Company, Easter, Pa., 15th Edition (1975).
Examples            The examples and preparations
provided below further illustrate and exemplify
particular aspects of embodiments of the invention.
It is to be understood that the scope of the present
invention is not limited in 20 any way by the scope
of the following examples. Methods and Materials
Powder X-ray Diffraction (PXRD): PXRD data shown in
Figure 1 was collected according to the following
protocol. A sample (2 mg) was placed on a microscopic
slide with zero background. The sample 25 was then
placed in a Discover ID8 (Bruker AXS Instruments)
equipped with a GADDS detector. The system used a
copper X-ray source maintained at 40kV and 40 mA to
provide CUa1 emission at 1.5406 angstroms. Data were
collected from 4 to 40 20 using a step scan of 0.02
with a step time of 60.1 seconds. Diffraction peaks
are typically measured with an error oft 0.1 degrees
(20). Differential Scanning Calorimetery (DSC): DSC
measurements, shown in Figure 2 was carried out 30
using a Q1000, Thermal Analysis Instruments. Sample
weight of 1.6 mg was placed in a hermetically sealed
aluminum pan with a pinhole. The sample was
equilibrated to 25C and then ramped to 250C at a scan
rate of 10C/min. Dry nitrogen was used as the purge
gas. Synthesis of Compound 1 35PLE is an enzyme
produced by Roche and sold through Biocatalytics Inc.
as a crude esterase preparation from pig liver,
commonly known as PLE-AS (purchased from
Biocatalytics as ICR-123, sold as an ammonium sulfate
suspension). The enzyme is classified in the CAS
registry as a "carboxylic-ester hydrolase, CAS no.
9016-18-6". The corresponding enzyme classification
number is EC 3.1.1.1. The enzyme is known to have
broad substrate specificity towards the hydrolysis of
a wide range of esters. The  WO
20071066185PCT/1B2006/003383 - 6 - lipase activity is
determined using a method based on hydrolysis of
ethyl butyrate in a pH Stator. 1 LU (lipase unit) is
the amount of enzyme which liberates 1 amol
titratable butyric acid per minute at 22C, pH 8.2.
The preparation reported herein (PLE-AS, as a
suspension) is usually shipped as an opaque
brown-green liquid with a declared activity of > 45
LU/mg (protein content around 40 mg/mL).
5(16)-1-(2.6-dichloro-3-fluoronhenvi)ethariol
(16)-1-(2,6-dichloro-3-fluorophenyl)ethanol, shown as
compound (S-1) in the schemes below, was prepared by
a combination of enzymatic hydrolysis of racemic
1-(2,6-dichloro-3-fluorophenyl)ethyl acetate,
esterification and chemical hydrolysis with inversion
according to Scheme B. Racemic 1-(2,6-
dichloro-3-fluomphenyl)ethyl acetate (compound A2)
was prepared according to Scheme A. 10Scheme A  CI 



AlA2         142,6-dichloro-3-fluorophenvhethanol
(Al): Sodium borohydride (90 mg, 2.4 mmol) was added
to a solution of
2',6'-dichloro-3'-fluoro-acetophenone ( Aldrich,
catalog # 52,294-5)(207 mg, 1 mmol) in 2 mL of
anhydrous CH3OH. The reaction mixture was stirred at
room temperature for 1 h then was evaporated 15 to
give a colorless oil residue. The residue was
purified by flash chromatography (eluting with 0->1
0% Et0Ac in hexanes) to give compound Al as a
colorless oil (180 mg; 0.88 mmol; 86.5% yield); MS
(APCI) (M-Hi 208; 1H NMR (400 MHz, chloroform-D) 8
ppm 1.64 (d, J=6.82 Hz, 3 I-1) 3.02 (d, J=9.85 Hz, 1
H) 6.97 - 7.07 (in, 1 H) 7.19 - 7.33 (m, 1 H).
1-(2.6-dichloro-3-fluorophenvI)ethvl acetate (A2):
Acetic anhydride (1.42 ml, 15 mmol) and 20 ppidine
(1.7 ml, 21 mmol) were added sequentially to a
solution of compound Al (2.2 g, 10.5 mmol) in 20 mL
of CH2C12. The reaction mixture was stirred at room
temperature for 12h and then evaporated to give a
yellowish oil residue. The residue was purified by
flash chromatography (eluting with 7-).9% Et0Ac in
hexanes) to give compound Al as a colorless oil (2.26
g; 9.0 mmol; 85.6% yield); 1H NMR (400 MHz,
chloroform-D) S ppm 1.88 (d, J=6.82 Hz, 3 H) 2.31 (s,
3 H) 6.62 (q, J=6.82 Hz 1 H) 7.25 (t, J=8.46 Hz, 1
25H) 7.49 (dd, J=8.84, 5.05 Hz, 1 H). Scheme B   WO
2007/066185PCT/1132006/003383 To a 50 mL jacketed
flask equipped vvith a pH electrode, an overhead
stirrer and a base addition fine (1M NaOH), was added
1.2 mt. of 100 mM potassium phosphate buffer pH 7.0
and 0.13 ml of PIE AS suspension. Then, compound A2
(0.13 g, 0.5 mmol, 1.00 eq) was added dropwise and
the resulting mixture 5 was stirred at room
temperature for 20 h, maintaining the pH of the
reaction constant at 7.0 using 1 M Na0H. Both the
conversion and ee's of the reaction were monitored by
RP-HPLC, and stopped after 50% staffing material was
consumed (approximately 17 hours under these
conditions). The mixture was then extracted three
times with 10 mL of ethyl acetate to recover both
ester and alcohol as a mixture of R-1 and S-2.
10Methanesulfonyl chloride (0.06 mL, 0.6 mmol) was
added to a solution of a mixture of R-1 and 8- 2
(0.48 mmol) in 4 ml of pyridine under nitrogen
atmosphere. The reaction mixture was stirred at room
temperature for 3 h then evaporated to obtain an oil.
Water (20 mL) was added to the mixture and then Et0Ac
(20 mL x 2) was added to extract the aqueous
solution. The organic layers were combined, dried,
filtered, and evaporated to give a mixture of R-3 and
8-2. This mixture was used in the next step reaction 



15  without further purification. 1H NMR (400 MHz,
chloroform-D) 5 ppm 1.66 (d, J7.I Hz, 3 H) 1.84 (d,
J=7.1 Hz, 3 H) 2.09 (s, 3 H) 2.92 (s, 3 H) 6.39 (q,
J=7.0 Hz, 1 H) 6.46 (q, J=6.8 Hz, 1 H) 6.98 -7.07 (m,
1 H) 7.07 -7.17 (m, 1 H) 7.23 -7.30 (in, 1 H) 7.34
(dd, J=8.8, 4.80 Hz, 1 H). Potassium acetate (0.027
g, 0.26 mmol) was added to a mixture of R-3 and S-2
(0A8 mmol) in 4 ml of DMF under nitrogen atmosphere.
The reaction mixture was heated to 100C for 12 h.
Water (20 20 ml) was added to the reaction mixture
and Et0Ac (20 ml x 2) was added to extract the
aqueous solution. The combined organic layer was
dried, filtered, and evaporated to give an oil of
S-2.(72 mg, 61% yield in two steps). Chirality ee:
97.6%. 1H NMR (400 MHz, chloroform-D) 5 ppm 1.66 (d,
J=7.1 Hz, 3 H) 2.09 (s, 3 II) 6.39 (q, J=6.8 Hz, 1 H)
7.02 (t, J=8.5 Hz, 1 H) 7.22 - 7.30 (m, 1 H). Sodium
methoxide (19 mmol; 0.5 M in methanol) was added
slowly to compound 8-2 (4.64 g, 25 18.8 mmol) under a
nitrogen atmosphere at 0C. The resulting mixture was
stirred at room temperature for 4 hours. The solvent
was evaporated and H20 (100 mL) was added. The cooled
reaction mixture was neutralized with sodium
acetate-acetic acid buffer solution to pH 7. Ethyl
acetate (100 mL x 2) was added to extract the aqueous
solution. The combined organic layers were dried over
Na2SO4, filtered, and  WO
2007/066185PCT/1132006/003383 - 8 - evaporated to
obtain S-1 as a white solid (4.36 g, 94.9% yield);
SFC-MS: 97%ee. 1H NMR (400 MHz, chloroform-D) 6 ppm
1.65 (d, J=6.8 Hz, 3 H) 5.58{q, J=6.9 Hz, 1 H) 6.96 -
7.10 (m, 1 H) 7.22 -7.36 (m, 1 H).
55-bromo-341-(2,6-dichloro-3-fluoro-phenv1)-ethoxvl-o
vridin-2-vlamine (racematet Br          1.
2,6-Dichloro-3-fluoroacetophenone (15 g, 0.072 mot)
was stirred in THF (150 mL, 0.5M) at 0C using an ice
bath for 10 min. Lithium aluminum hydride (2.75g,
0.072mol) was slowly added. The reaction was stirred
at ambient temperature for 3 hr. The reaction was
cooled in ice bath, and water (3 mL) was 



10 added drop wisely followed by adding 15% NaOH (3
mL) slowly. The mixture was stirred at ambient
temperature for 30 min. 15% NaOH (9 mL), M9SO4 were
added and the mixture filtered to remove solids. The
solids were washed with THE (50 mL) and the filtrate
was concentrated to give 1-(2,6-dichloro-3-
fluoro-phenyl)-ethanol (14.8 gm, 95% yield) as a
yellow oil. 1H NMR (400 MHz, DMS0-4) 61.45 (d, 3H),
5.42 (m, 2I-1)1 7.32 (m, 1H), 7.42 (m, 1I-1). 152. To
a stirred solution of triphenyl phosphine (8.2 g,
0.03 mol) and DEAD (13.65 ml of a 40% solution in
toluene) in THF (200 ml) at 0C was added a solution
of 1-(2,6-dichloro-3-fluoro-phenyl) ethanol (4.55 g,
0.021 mol) and 3-hydroxy-nitropyridine (3.35 g, 0.023
mol) in THF (200 mt.). The resulting bright orange
solution was stirred under a nitrogen atmosphere at
ambient temperature for 4 hours at which point all
starting materials had been consumed. The solvent was
removed, and the crude 20  material was dry loaded
onto silica gel, and eluted with ethyl
acetate-hexanes (20:80) to yield 342,6-
dichloro-3-fluoro-benzyloxy)-2-nitropyridine (6.21 g,
0.021 mot, 98%) as a pink solid. 1H NMR (CDCI3, 300
MHz) 61.8-1.85 (d, 3H), 6.0-6.15 (q, 1H), 7.0-7.1 (t,
1H), 7.2-7.21 (d, 1H), 7.25-7.5 (m, 2H), 8.0-8.05 (d,
1H).            3. To a stirred mixture of AcOH (650
mL) and Et0H (500 ml) was suspended 342,6-dichloro-3-
25  fluoro-benzyloxy)-2-nitro-pyridine (9.43 g, 0.028
mol) and iron chips (15.7 g, 0.28 mol). The reaction
was heated slowly to reflux and allowed to stir for 1
hr. The reaction was cooled to room temperature then
diethyl ether (500 mL) and water (500 ml-) was added.
The solution was carefully neutralized by the
addition of sodium carbonate. The combined organic
extracts were washed with satd Nal-ICO3 (2 x 100 mL),
1120 (2 x 100 ml) and brine (1 x 100 mL) then dried
(Na2804), filtered and concentrated to dryness 30
under vacuum to yield
3-(2,6-dichloro-3-fluoro-benzyloxy)-pyridin-2-ylamine
(9.04 g, 0.027 mol, 99%) as a light pink solid. 1H
NMR (CDCI3, 300 MHz) 61.8-1.85 (d, 311), 4.9-5.2
(bra, 211), 6.7-6.84 (q, 1H), 7.0-7.1 (m, 1H),
7.2-7.3 (m, 1H), 7.6-7.7 (m, 1H).            4. A
stirring solution of
3-(2,6-dichloro-3-fluoro-benzyloxy)-pyridin-2-ylamine
(9.07 g, 0.03 mol) in acetonitrite was cooled to 0C
using an ice bath. To this solution was added
N-bromosuccinimide (NBS) 35(5.33 g, 0.03 mot)
portionwise. The reaction was stirred at 0C for 15
mm. The reaction was  WO 2007/066185PCT/D32006/003383
- 9 - concentrated to dryness under vacuum. The
resulting dark oil was dissolved in Et0Ac 4500 m4 and
purified via silica gel chromatography. The solvents
were then removed in vacuo to yield 5-bromo-3-(2,6-
dichloro-3-fluoro-benzyloxy)-pyridin-2-ylamine (5.8
g, 0.015 mol, 51%) as a white crystalline solid. 1H
NMR (CDC13, 300 MHz) 61.86-1.95 (d, 3H), 4.7-5.0
(bra, 2H), 5.9-6.01 (q, 1H), 6.8-6.95 (d, 111),
7.01-7.2 5(t, 1H), 7.4-7.45 (m, 114 7.8-7.85 (d, 1H).
5-bromo-341(R)-(2,6-dichloro-3-fluoro-phenv1)-ethoxvl
-pvridin-2-ylam ine: Br          The enanliomerically
pure R isomer was prepared as described above for the
racemate, but using 10 the enantiomerically pure
starting materials described above. 1H NMR (400 MHz,
DMSO-d8) 6 1.74 (d, 311), 6.40 (m, 111), 6.52 (br s,
2H), 7.30 (m, 1H), 7.48 (m, 11-1), 7.56 (s, 1H); MS
m/z 382 (M+1).
4-methanesulfonvloxy-piperidine-1-carboxylic acid
tert-butvi ester (2)   



2         To a stirred solution of
4-hydroxy-piperidine-1-carboxylic add terf-butyl
ester (7.94g, 39.45 mmol) in CH2012 (100 mL), cooled
to 0C, was slowly added NE ta (5.54 mL, 39.45 mmol)
followed by methane 20 sulfonyl chloride (3.06 mL,
39.45 mmol) and DMAP (48 mg, 0.39 mmol). The mixture
was stirred at room temperature overnight To the
mixture was added water (30 mL). Extraction with
CH2C12 (3 x 30 mL) followed -by drying (Na2SO4) and
removal of the solvent in vacua afforded
4-methanesulfonyloxYpiperidine-1-carboxylic acid
tert-butyl ester as a white solid (11.00g. >99%
yield). 1H NMR ICDC13, 400 MHz)8 4.89 (in, 1H), 3.69
(m, 2H), 3.31 (n, 211), 3.04 (s, 311), 1.95 (m, 2H),
1.83 (m, 211), 1.46 (s, 9H).
tort-butv14444odo-1H-ovrazol-1-vIlOiDeridine-1-carbox
ylate (3)         NaH (1.2 eq., 0.68 mmol) was added
portionwise to a stirred solution of 44odopyrazole
(0.57 mmol) in DMF (2 1) at 4C. The resulting mixture
was stirred for 1 hour at 4C and
4-methanesulfony4mrypiperidine-1-carboxylic acid
ten-butyl ester, compound 2 (1.1 eq., 0.63 mmol) was
then added. The resulting mixture was heated to 100C
for 12 h. The reaction was quenched with H20 and
extracted with Et0Ac several times. The combined
organic layers were dried, filtered, and concentrated
to afford an orange oil. 10 The residue was purified
by silica gel chromatography (eluting with 5% Et0Ac
in pentane) to give compound 3 as a white solid (140
g, 66%).        fed-butyl-44444
4,5,5-tetramethy1-1.3,2-dioxaborolan-2-v1)-1H-pyrazol
-1-viloirieridine-1- carboxylate (41
Bis(pinacoiato)diboron (1.4 eq., 134 g, 0.52 mol) and
potassium acetate (4 eq., 145 g, 1A8 mol) 15 were
added sequentially to a solution of compound 3 (140
g, 0.37 mol) in 1. 5 L of DMSO. The mixture was
purged with nitrogen several times and
dichlorobis(triphenylphosphino) palladium (II) (0.05
eq., 129 g, 0.018 moU was then added. The resulting
mixture was heated at 80C for 2 h. The reaction
mixture was cooled to room temperature and filtered
through a bed of celite and washed with Et0Ac. The
filtrate was washed with saturated NaCI (500 mL x 2),
dried over Na2804, fiftered and concentrated. The
residue was purified by 20 silica gel chromatography
(eluting with 5% Et0Ac in hexanes) to give compound 4
as a white solid (55 g, 40%).
3-f(R)-/-(2,6-dichloro-341uoro-phemA)-ethoxyl-5-(1-pi
peridin-4-54-1H-ovrazol-4-y1)-pyridin-2-ylamine (1)
WO 2007/066185PCT1182006/003383         To a stirred
solution of
3-[(R)-1-(2,6-dichloro-3-fluort-phenylkethoxy]-544,4,
5,5-tetramethyl[1,3,2)dioxaborolan-2-y1)-pyridin-2-yl
amine (15.22 g, 35.64 mmol) and
4-(4-bromo-pyrazol-1-y1)-piperidine1-carboxylic acid
tert-butyl ester (14.129, 42.77 mmol) in DME (143 mL)
was added a solution of Na2CO3 (11.33 g, 10692 mmol)
in water (36 mt.). The solution was degassed and
charged with nitrogen three.  5 times. To the
solution was added Pd(PPh3)2Cl2 (1.25 g, 1.782 mmol).
The reaction solution was degassed and charged with
nitrogen again three times. The reaction solution was
stirred at 87C oil bath for about 16 hours (or until
consumption of the borane pinacol ester), cooled to
ambient temperature and diluted with Et0Ac (600 mL).
The reaction mixture was filtered through a pad of
celite and washed with Et0Ac. The Et0Ac solution was
washed with brine, dried over Na2SO4, and
concentrated. The crude 10 product was purified on a
silica gel column eluting with Et0Acklexane system
(Biotage 90+ Column: equilibrium 600 mL 100% Hexanes,
segment 1: 2250 mL 50% Et0Ac/Hexanes Linear, segment
2: 4500 mL 75% Et0Ac/Hexanes Linear, segment 3: 4500
ml_ 100% Et0Ac) to afford
4-(4-(6-amino-5-[(R)-1-(2,6-
dichloro-3-fluoro-phenyl)-ethoxy]-Pyridin-3-y1)-Pyraz
ol-114)-piperidine-1-carboxylic acid tert-butyl ester
(11.8 g, 60% yield, -95% purity) with a RI of 0.15
(50% Et0Adtiexanes). MS tn/e 550 (M+1r.  15 To a
solution of
4.(446-amino-5-[(R)-1-(2,6-dichloro-3-fluoro-pheny1)-
ethoxfrpyridin-3-y1)-pyrazol1-y1)-piperldine-1-carbox
ylic acid tert-butyl ester (11.8 g, 21.45 mmol) in
CH2C12 (59 mL, 02M) was added 4N HCl/Dioxane (21 mL).
The solution was stirred overnight forming a solid.
The solid was crushed thoroughly with a glass rod and
sonicated to release starting material trapped in the
solid. Additional 4N HCl/Dioxane (21 mL) was added
and stirred for another 2 hours at room temperature
in which LCMS  20 showed no starting material. The
suspension was filtered in a Buchner funnel lined
with filter paper. The mother liquor was saved
because it contained <5% of product The solid was
transferred to a 500 mL beaker and HPLC water was
added until the solid dissolved completely. The pH
was adjusted to 10 with the addition of solid Na2CO3.
The water solution was extracted with CH2Cl2 (5 x 200
mL) or until LCMS showed no product in the aqueous
layer. The CH2Cl2 solution was dried over Na2SO4 and
concentrated. 



25 The crude product, re-dissolved in CH2C12 (10 mL)
and Me0H (1 mt.), was purified on a silica gel column
eluting with CH2C12/Me0H/NEt3 system (Biotage 40+
Column: equilibrium 600 mL CH2C12 100% giving
byproduct, segment 1: 1200 mL 10% Me0H/CH2C12 linear,
segment 2: 2400 mL 10% Me0H/CH202 step, segment 3:
2400 mL 9% Me0H/1% NEt3/CH2Cl2). The desired
fractions were collected to provide 31R)-
1-(2,6-dichloro-3-fluoro-phenylyelhoxy)-5-(1-PiPeridi
n-4-0-1H-Pyrazol-4-y1)-pyridin-2-ylamine (7.19 g, 75%
30 combined yield, white solid). MS m/e 450 (M+1)+.
111 NMR (DMSO-de, 400 MHz) 5 7.92 (s, 1H), 7.76 (s,
111), 7.58 (m, 1H), 7.53 (s, 1H), 7.45 (m, 111), 6.90
(s, 1H), 6.10 (m, 1H), 5.55 (bs, 2H), 4.14 (m, 111),
3.05 (m, 21-1), 2.58 (m, 21-1), 1.94 (m, 2H), 1.80
(d, 3H), 1.76 (in, 2H).       The solid product
3-[(R)-1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-
Piperldin-4-y1-1H-pyrazol-4- yI)-pyridin-2-ylamine
was dissolved in dichloromethane, and the solvent was
evaporated slowly to  35 generate fine crystalline
solid. After high vacuum dry, the sample was
confirmed to be a single crystalline polymorph form 1
with a melting point of 194C.         The following
solvents have been used for recrystallization of the
solid: isopropanol, isobutanol, ethanol, ethyl
acetate, toluene, tetrahydrofuran, and dioxane. All
of the seven solvents generated the same polyrnorph
form 1 crystalline solid as the original crystalline
solid from dichloromethane.  -12- Claims  We Claim: 5
1. A free base of
(R)-3-[1-(2,6-dichloro-3-fluoro-Pheny0-ethoxy]-5-(1-P
iPeridin-411-1H-Pyrazol-4- y1)-pyridin-2-ylamine as a
crystalline form. 2. The free base of claim 1,
wherein the crystalline form is a polymorph form 1 of
the free base. 103. The free base of either of claims
1 or 2, wherein the crystalline form has a powder
X-ray diffraction pattern comprising a peak at
diffraction angle (20) of 197  0.1.         4. The
free base of either of claims 1 or 2, wherein the
crystalline form has a powder X-ray diffraction
pattern comprising peaks at diffraction angles (20)
of 17.3  0.1 and 19.7  0.1. 15         5. The free
base of either of claims 1 or 2, wherein the
crystalline form has a powder X-ray diffraction
pattern comprising peaks at diffraction angles (20)
of 15.7  0.1, 17.3  0.1, and 19.7  0.1.            6.
The free base of either of claims 1 or 2, wherein the
crystalline form has a powder X-ray 20diffraction
pattern comprising peaks at diffraction angles (20)
of 15.7  0.1, 17.3  0.1, 19.7  0.1, and 26.8 0.1.
7. The free base of either of claims 1 or 2, wherein
the crystalline form has a powder X-ray diffraction
pattern comprising peaks at diffraction angles (20)
essentially the same as shown in Figure 1. 258. A
pharmaceutical composition comprising the free base
of any of the preceding claims. 



9. A capsule comprising the pharmaceutical
composition of claim 8.               10. The capsule
of claim 9 comprising from 0.1 to 200 mg of the
polymorph form 1 of (R)-3-[1-
30(2,6-dichloro-3-fluoro-phenyl)ethoxy]-5-(1-piperidi
n-4-y1-1H-pyrazol-4-y1)-pyridin-2-ylamine.         it
The capsule of claim 9 comprising from 25 to 150 mg
of the polymorph form 1 of (R)-341-(2,6-
dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-piperidin-4-y1
-1H-pyrazol-4-y1)-pyridin-2-ylamine. 3512. The
capsule of claim 9 comprising from 50 to 100 mg of
the polymorph form 1 of (R)-341-(2,6-
dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-piperidin-4-y1
-1H-pyrazol-4-y1)-pyridin-2-ylamine.  -13-
13.  Use of the compound according to any one of
claims 1-7 in the manufacture of a medicament for the
treatment of cancer 


