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20  Figure — 2 Figure 2 depicts a Powder X-Ray Diffraction (PXRD) pattern of N-
{(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-

methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide in crystalline form.

Figure — 3 Figure 3 depicts a Powder X-Ray Diffraction (PXRD) pattern of N-
25 {(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-

methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide in amorphous form.

Detailed Description of the Invention
N-{(1S)-2-Amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-methyl-

30  1H-pyrazol-5-yl)-2-thiophenecarboxamide is a compound which is disclosed and claimed,

along with pharmaceutically acceptable salts thereof, as being useful as an inhibitor of

AKT activity, particularly in the treatment of cancer and arthritis, in International
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5-chloro-4-(4-chloro-1-methyl- 1H—pyrazol -5-yl)-2-thiophenecarboxamide hydrochloride in

25  crystalline form (hereinafter - "Active Ingredient" or "Compound A"), is useful as an
inhibitor of AKT activity, particularly in the treatment of cancer and arthritis. The Active
Ingredient can be administered in a conventional dosage form prepared by combining the
Active Ingredient with a conventional pharmaceutically acceptable carrier or diluent
according to techniques readily known to those of skill in the art, such as those described

30 in International Application No. PCT/US08/053269.

Suitably, the present invention includes within its scope pharmaceutical
compositions comprising N-{(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-
chloro-1-methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride in crystalline
form, as the Active Ingredient, in association with a pharmaceutically acceptable carrier or

35  diluent. Compound A of this invention can be administered by oral, parenteral,
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rectally, transdermally, by injection and continuously by infusion. Oral dosage units for
human administration preferably contain from 0.05 to 3500 mg of Active Ingredient, most
25  preferably from 0.5 to 1,000 mg of Active Ingredient. Oral administration, which uses
lower dosages is preferred. Parenteral administration, at high dosages, however, also
can be used when safe and convenient for the patient. The above dosages relate to the
preferred amount of the Active Ingredient expressed as the free acid.
It will be recognized by one of skill in the art that the optimal quantity and spacing
30 of individual dosages of the Active Ingredient will be determined by the nature and extent
of the condition being treated, the form, route and site of administration, and the particular
patient being treated, and that such optimums can be determined by conventional
techniques. It will also be appreciated by one of skill in the art that the optimal course of

treatment, i.e., the number of doses of the Active Ingredient given per day for a defined
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20 Lymphoblastic T cell leukemia, Chronic myelogenous leukemia, Chronic
lymphocytic leukemia, Hairy-cell leukemia, acute lymphoblastic leukemia, acute
myelogenous leukemia, Chronic neutrophilic leukemia, Acute lymphoblastic T cell
leukemia, Plasmacytoma, Immunoblastic large cell leukemia, Mantle cell leukemia,
Multiple myeloma Megakaryoblastic leukemia, multiple myeloma, acute megakaryocytic

25 leukemia, promyelocytic leukemia, Erythroleukemia,

malignant lymphoma, hodgkins lymphoma, non-hodgkins lymphoma,
lymphoblastic T cell lymphoma, Burkitt's lymphoma, follicular lymphoma,
neuroblastoma, bladder cancer, urothelial cancer, lung cancer, vulval cancer, cervical
cancer, endometrial cancer, renal cancer, mesothelioma, esophageal cancer, salivary

30 gland cancer, hepatocellular cancer, gastric cancer, nasopharangeal cancer, buccal
cancer, cancer of the mouth, GIST (gastrointestinal stromal tumor) and testicular cancer.

As disclosed in PCT/US2008/053269, the compound of this invention prepared as
in PCT/US2008/053269 was tested for activity generally according to the AKT enzyme
assays disclosed in PCT/US2008/053269, and in at least one experimental run exhibited
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or arthritis. Preferably, if the administration is not simultaneous, the compounds are

administered in a close time proximity to each other. Furthermore, it does not matter if

the compounds are administered in the same dosage form, e.g. one compound may be
25  administered topically and another compound may be administered orally.

Typically, any anti-neoplastic agent that has activity versus a susceptible tumor
being treated may be co-administered in the treatment of cancer in the present invention.
Examples of such agents can be found in Cancer Principles and Practice of Oncology by
V.T. Devita and S. Hellman (editors), 6™ edition (February 15, 2001), Lippincott Williams

30 & Wilkins Publishers. A person of ordinary skill in the art would be able to discern which
combinations of agents would be useful based on the particular characteristics of the
drugs and the cancer involved. Typical anti-neoplastic agents useful in the present
invention include, but are not limited to, anti-microtubule agents such as diterpenoids and
vinca alkaloids; platinum coordination complexes; alkylating agents such as nitrogen

35  mustards, oxazaphosphorines, alkylsulfonates, nitrosoureas, and triazenes; antibiotic
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i sol at ed fro ific yew tree Taxus brevifolia and is comercially
avai | abl & a%anhtr?x?e'rﬁngétts Ié’gsdé’Fﬁt?f(‘%n TAXOL(r). It is a menber of the taxane

fam 129 of ter feietixell 5p,20:8pbxy-$,Loj4STH, BIPSTBo-exbSidrdXytavarii-ere-oak 4,10- Am

Chem  Soc |ace§ate gzbenzoate 13-ester with (2R,3S)-N-benzoyl-3-phenylisoserine; is a natural

diterpene product isolated from the Pacific yew tree Taxus brevifolia and is commercially

available as an injectable solution TAXOL®. It is a member of the taxane family of

terpenes. It was first isolated in 1971 by Wani etal. J. Am. Chem, Soc., 93:2325.

25  1971), who characterized its structure by chemical and X-ray crystallographic methods.
One mechanism for its activity relates to paclitaxel's capacity to bind tubulin, thereby
inhibiting cancer cell growth. Schiff et al., Proc. Natl, Acad, Sci. USA, 77:1561-1565
(1980); Schiff et al., Nature, 277:665-667 (1979); Kumar, J. Biol, Chem, 256: 10435-
10441 (1981). For a review of synthesis and anticancer activity of some paclitaxel

30  derivatives see: D. G. |. Kingston et al., Studies in Organic Chemistry vol. 26, entitled
“New trends in Natural Products Chemistry 1986”, Attaur-Rahman, P.W. Le Quesne, Eds.
(Elsevier, Amsterdam, 1986) pp 219-235.

Paclitaxel has been approved for clinical use in the treatment of refractory ovarian
cancer in the United States (Markman et al., Yale Journal of Biology and Medicine,

35  64:583, 1991; McGuire et al., Ann. Intem, Med., 111:273,1989) and for the treatment of
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vincristine, and vinorelbine.
Vinblastine, vincaleukoblastine sulfate, is commercially available as VELBAN® as
an injectable solution. Although, it has possible indication as a second line therapy of
25  various solid tumors, it is primarily indicated in the treatment of testicular cancer and
various lymphomas including Hodgkin's Disease; and lymphocytic and histiocytic
lymphomas. Myelosuppression is the dose limiting side effect of vinblastine.
Vincristine, vincaleukoblastine, 22-oxo-, sulfate, is commercially available as
ONCOVIN® as an injectable solution. Vincristine is indicated for the treatment of acute
30 leukemias and has also found use in treatment regimens for Hodgkin’s and non-
Hodgkin's malignant lymphomas. Alopecia and neurologic effects are the most common
side effect of vincristine and to a lesser extent myelosupression and gastrointestinal
mucositis effects occur.
Vinorelbine, 3',4’-didehydro -4’-deoxy-C’-norvincaleukoblastine [R-(R*,R*)-2,3-

35 dihydroxybutanedioate (1:2)(salt)], commercially available as an injectable solution of
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's 20 Alkylating agents are non-phase anti-cancer specific agents and strong
electrophiles. Typically, alkylating agents form covalent linkages, by alkylation, to DNA
through nucleophilic moieties of the DNA molecule such as phosphate, amino, sulfhydryl,
hydroxyl, carboxyl, and imidazole groups. Such alkylation disrupts nucleic acid function
leading to cell death. Examples of alkylating agents include, but are not limited to,

25  nitrogen mustards such as cyclophosphamide, melphalan, and chlorambucil; alkyl
sulfonates such as busulfan; nitrosoureas such as carmustine; and triazenes such as
dacarbazine.

Cyclophosphamide, 2-[bis(2-chloroethyl)amino]tetrahydro-2H-1,3,2-
oxazaphosphorine 2-oxide monohydrate, is commercially available as an injectable

30  solution or tablets as CYTOXAN®. Cyclophosphamide is indicated as a single agent or
in combination with other chemotherapeutic agents, in the treatment of malignant
lymphomas, multiple myeloma, and leukemias. Alopecia, nausea, vomiting and
leukopenia are the most common dose limiting side effects of cyclophosphamide.

Melphalan, 4-[bis(2-chloroethyl)amino]-L-phenylalanine, is commercially available

35 as aninjectable solution or tablets as ALKERAN®. Melphalan is indicated for the
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commercially available as single vials of material as DTIC Dome®. Dacarbazine is

20  indicated for the treatment of metastatic malignant melanoma and in combination with
other agents for the second line treatment of Hodgkin's Disease. Nausea, vomiting, and
anorexia are the most common dose limiting side effects of dacarbazine.

Antibiotic anti-neoplastics are non-phase specific agents, which bind or intercalate
with DNA. Typically, such action results in stable DNA complexes or strand breakage,

25  which disrupts ordinary function of the nucleic acids leading to cell death. Examples of
antibiotic anti-neoplastic agents include, but are not limited to, actinomycins such as
dactinomycin, anthrocyclins such as daunorubicin and doxorubicin; and bleomycins.

Dactinomygin, also know as Actinomycin D, is commercially available in injectable
form as COSMEGEN®. Dactinomygin is indicated for the treatment of Wilm’s tumor and

30 rhabdomyosarcoma. Nausea, vomiting, and anorexia are the most common dose limiting
side effects of dactinomycin.

Daunorubicin, (8S-cis-)-8-acetyl-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
hexopyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-methoxy-5,12
naphthacenedione hydrochloride, is commercially available as a liposomal injectable form

35 as DAUNOXOME® or as an injectable as CERUBIDINE®. Daunorubicin is indicated for
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a useful componen
epipodophyllotoxins include, but are not limited to, etoposide and teniposide.

Etoposide, 4’-demethyl-epipodophylliotoxin 9[4,6-0-(R )-ethylidene-B-D-
glucopyranoside], is commercially available as an injectable solution or capsules as
VePESID® and is commonly known as VP-16. Etoposide is indicated as a single agent

25  orin combination with other chemotherapy agents in the treatment of testicular and non-
small cell lung cancers. Myelosuppression is the most common side effect of etoposide.
The incidence of leucopenia tends to be more severe than thrombocytopenia.

Teniposide, 4-demethyl-epipodophyllotoxin 9[4,6-0-(R )-thenylidene--D-

glucopyranoside], is commercially available as an injectable solution as VUMON® and is

30  commonly known as VM-26. Teniposide is indicated as a single agent or in combination
with other chemotherapy agents in the treatment of acute leukemia in children.
Myelosuppression is the most common dose limiting side effect of teniposide. Teniposide
can induce both leucopenia and thrombocytopenia.

Antimetabolite neoplastic agents are phase specific anti-neoplastic agents that act

35 at S phase (DNA synthesis) of the cell cycle by inhibiting DNA synthesis or by inhibiting

10
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Mercaptopurine, 1,7-dihydro-6H-purine-6-thione monohydrate, is commercially
available as PURINETHOL®. Mercaptopurine exhibits cell phase specificity at S-phase
by inhibiting DNA synthesis by an as of yet unspecified mechanism. Mercaptopurine is
indicated as a single agent or in combination with other chemotherapy agents in the
25  treatment of acute leukemia. Myelosuppression and gastrointestinal mucositis are
expected side effects of mercaptopurine at high doses. A useful mercaptopurine analog
is azathioprine.
Thioguanine, 2-amino-1,7-dihydro-6H-purine-6-thione, is commercially available
as TABLOID®. Thioguanine exhibits cell phase specificity at S-phase by inhibiting DNA
30  synthesis by an as of yet unspecified mechanism. Thioguanine is indicated as a single
agent or in combination with other chemotherapy agents in the treatment of acute
leukemia. Myelosuppression, including leucopenia, thrombocytopenia, and anemia, is
the most common dose limiting side effect of thioguanine administration. However,
gastrointestinal side effects occur and can be dose limiting. Other purine analogs include

35  pentostatin, erythrohydroxynonyladenine, fludarabine phosphate, and cladribine.
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20  activity is believed to be related to its Topoisomerase | inhibitory activity. Examples of
camptothecins include, but are not limited to irinotecan, topotecan, and the various optical
forms of 7-(4-methylpiperazino-methylene)-10,11-ethylenedioxy-20-camptothecin
described below.

Irinotecan HCI, (4S)-4,11-diethyl-4-hydroxy-9-[(4-piperidinopiperidino)

25  carbonyloxy]-1H-pyrano[3',4’,6,7]indolizino[1,2-b]quinoline-3,14(4H,12H)-dione

hydrochloride, is commercially available as the injectable solution CAMPTOSAR®.
Irinotecan is a derivative of camptothecin which binds, along with its active

metabolite SN-38, to the topoisomerase | — DNA complex. It is believed that cytotoxicity

occurs as a result of irreparable double strand breaks caused by interaction of the

30 topoisomerase |: DNA: irintecan or SN-38 ternary complex with replication enzymes.
Irinotecan is indicated for treatment of metastatic cancer of the colon or rectum. The
dose limiting side effects of irinotecan HCI are myelosuppression, including neutropenia,
and Gl effects, including diarrhea.

Topotecan HCI, (S)-10-[(dimethylamino)methyl]-4-ethyl-4,9-dihydroxy-1H-
35  pyrano[3',4’,6,7]indolizino[1,2-b]quinoline-3,14-(4H,12H)-dione monohydrochloride, is
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10,11-ethylenedioxy-20(S)- camptothecm (S enantiomer) Such compound as well as

15  related compounds are described, including methods of making, in U.S. Patent Nos.
6,063,923; 5,342,947; 5,559,235; 5,491,237 and pending U.S. patent Application No.
08/977,217 filed November 24, 1997.

Hormones and hormonal analogues are useful compounds for treating cancers in
which there is a relationship between the hormone(s) and growth and/or lack of growth of

20  the cancer. Examples of hormones and hormonal analogues useful in cancer treatment
include, but are not limited to, adrenocorticosteroids such as prednisone and
prednisolone which are useful in the treatment of malignant lymphoma and acute
leukemia in children; aminoglutethimide and other aromatase inhibitors such as
anastrozole, letrazole, vorazole, and exemestane useful in the treatment of adrenocortical

25  carcinoma and hormone dependent breast carcinoma containing estrogen receptors;
progestrins such as megestrol acetate useful in the treatment of hormone dependent
breast cancer and endometrial carcinoma; estrogens, androgens, and anti-androgens
such as flutamide, nilutamide, bicalutamide, cyproterone acetate and 5a-reductases such

as finasteride and dutasteride, useful in the treatment of prostatic carcinoma and benign
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kinases, i.e. aberrant kinase growth factor receptor activity, for example by over-
expression or mutation, has been shown to result in uncontrolled cell growth.
Accordingly, the aberrant activity of such kinases has been linked to malignant tissue
25  growth. Consequently, inhibitors of such kinases could provide cancer treatment
methods. Growth factor receptors include, for example, epidermal growth factor receptor
(EGFr), platelet derived growth factor receptor (PDGFr), erbB2, erbB4, vascular
endothelial growth factor receptor (VEGFr), tyrosine kinase with immunoglobulin-like and
epidermal growth factor homology domains (TIE-2), insulin growth factor —I (IGFI)
30  receptor, macrophage colony stimulating factor (cfms), BTK, ckit, cmet, fibroblast growth
factor (FGF) receptors, Trk receptors (TrkA, TrkB, and TrkC), ephrin (eph) receptors, and
the RET protooncogene. Several inhibitors of growth receptors are under development
and include ligand antagonists, antibodies, tyrosine kinase inhibitors and anti-sense
oligonucleotides. Growth factor receptors and agents that inhibit growth factor receptor

35  function are described, for instance, in Kath, John C., Exp. Opin. Ther. Patents (2000)
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members, and TGF beta receptor kinases. Such Serine/Threonine kinases and inhibitors
thereof are described in Yamamoto, T., Taya, S., Kaibuchi, K., (1999), Journal of
Biochemistry. 126 (5) 799-803; Brodt, P, Samani, A., and Navab, R. (2000), Biochemical
25  Pharmacology, 60. 1101-1107; Massague, J., Weis-Garcia, F. (1996) Cancer Surveys.
27:41-64; Philip, P.A., and Harris, A.L. (1995), Cancer Treatment and Research. 78: 3-27,
Lackey, K. et al Bioorganic and Medicinal Chemistry Letters, (10), 2000, 223-226; U.S.
Patent No. 6,268,391; and Martinez-lacaci, L., et al, Int. J. Cancer (2000), 88(1), 44-52.
Inhibitors of Phosphotidyl inositol-3 Kinase family members including blockers of
30  PI3-kinase, ATM, DNA-PK, and Ku may also be useful in the present invention. Such
kinases are discussed in Abraham, R.T. (1996), Current Opinion in Immunology. 8 (3)
412-8; Canman, C.E., Lim, D.S. (1998), Oncogene 17 (25) 3301-3308; Jackson, S.P.
(1997), International Journal of Biochemistry and Cell Biology. 29 (7):935-8; and Zhong,
H. et al, Cancer res, (2000) 60(6), 1541-1545.
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tumor growth in mice, Cancer Res. (2000) 60, 5117-5124).
Non-receptor kinase angiogenesis inhibitors may also be useful in the present
invention. Inhibitors of angiogenesis related VEGFR and TIE2 are discussed above in
25  regard to signal transduction inhibitors (both receptors are receptor tyrosine kinases).
Angiogenesis in general is linked to erbB2/EGFR signaling since inhibitors of erbB2 and
EGFR have been shown to inhibit angiogenesis, primarily VEGF expression.
Accordingly, non-receptor tyrosine kinase inhibitors may be used in combination with the
compounds of the present invention. For example, anti-VEGF antibodies, which do not
30 recognize VEGFR (the receptor tyrosine kinase), but bind to the ligand; small molecule
inhibitors of integrin (alpha, betas) that will inhibit angiogenesis; endostatin and
angiostatin (non-RTK) may also prove useful in combination with the disclosed
compounds. (See Bruns CJ et al (2000), Cancer Res., 60: 2926-2935; Schreiber AB,
Winkler ME, and Derynck R. (1986), Science, 232: 1250-1253; Yen L et al. (2000),
35 Oncogene 19: 3460-3469).
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27:41-64; Philip, P.A, and Harris, A L. (1995), Cancer Treatnent and
Research. 78: 3-27, Lackey, K et al Bioorganic and Medicinal Chem stry
Letters, W(I)Q))w/ds&{}(i) 223-226; U.S. Patent No. 6,268, 391PCan$2010/022323
Martinez-lacaci, L., et al, Int. J. Cancer (2000), 88(1), 44-52. Inhibitors
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c har ovskopenmOrdsistariRez Stldies deRshomthaattmmp,rdeﬂ?mhl grivlathafactoP(E GRGHIOU)atdour na
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19- 30. AsiamerMeme&b@msroartﬁibbleﬁy\ tambesgave siesonstrated epptical bknefdsed| i gand
o1 alR0, B B SO PRRS T el PRy AR B R o e 0P ©f

si gna ction ors
ant i bodi @Jdﬁanodwpmtlt:rsuategleaIuamgItlnegamtr$ebsendllgmgudeutujerstnategyécrem:tl-érare yr osr ne

ki nases. (J:QCUF%%M%{%%% era)pJE&; Oé%?lcﬁé 1§nlt8'2§ d&i?a SGe’t n,

et al, MOROC m)rs ncer Treats Rev
(2000) 2699), AP6SrBE8®es. Blevcdep'MrTB(r) erbB2 anti body (see Tyrosine Ki nase

Cancer Ros. | 000l SRR BB Akl R R R R U el eof Coce
Br ekRén, dxcla. Acfamily of Seledrtkingses oahedacyqlloriepénwEGﬁﬁ@e&c(CDWsh gndthed
?‘2’888') 023{“‘3@%1”#&%&@9 B¥te s Qe oot YR BnPUsDradleliGifinrddNGfe Res:
eukaryotic cell cycle. The coordinate activation and inactivation of different cyclin/CDK
complexes is necessary for normal progression through the cell cycle. Several inhibitors
of cell cycle signalling are under development. For instance, examples of cyclin
25  dependent kinases, including CDK2, CDK4, and CDK6 and inhibitors for the same are
described in, for instance, Rosania et al, Exp. Opin. Ther. Patents (2000) 10(2):215-230.
In one embodiment, the cancer treatment method of the claimed invention
includes the co-administration of Compound A and at least one anti-neoplastic agent,
such as one selected from the group consisting of anti-microtubule agents, platinum
30 coordination complexes, alkylating agents, antibiotic agents, topoisomerase Il inhibitors,
antimetabolites, topoisomerase | inhibitors, hormones and hormonal analogues, signal
transduction pathway inhibitors, non-receptor tyrosine kinase angiogenesis inhibitors,
immunotherapeutic agents, proapoptotic agents, and cell cycle signaling inhibitors.
Compound A of this invention is useful as an inhibitor of AKT, in the treatment of

35  cancer and arthritis in mammals, particularly humans, in need thereof.
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Non-receptor kinase angi ogenesis inhibitors nmay al so be useful in the
present invention. Inhibitors of angi ogenesis related VEG-R and TlIE2 are

di scussedwalzow®ssisiregard to signal transduction inhibi Pergsehoneecept ors
are receptor tyrosine kinases). Angiogenesis in general is linked to

er bB2/ EGFR si gpal i ipce .inhibitors of erbB2 gnd, EGFR have been shown to
Chbi bi ¢ ang: ogrdtrRod BRIy eREaRsBb% Gt SROEG BTS2 GRYFE8ept o
t yr osi ne Hinemsecamibrises bammistanhgoe auseibct in reeatif sadH weatinehia theeapeatigpoiynds  of
t he pr ese% I nventLiH]gn For exdal&rptﬁ], ant | -.VEGFt. ant i bodi es, which do not
recogni ze& TAQYRE Of GRUBPWI 4 OF BEiReSEot XERION byt bind to the |igand:
smal | nol ecul eTheritwenitibo aso@roviddsefgr tha usalopBampbeida Jn thbabanwifddture i bi t

angi ogenesi s; enq?stat i.n,and angiostatin (non-RTK) nay al so prove useful in
conbi nat i BFIGETHNSSGiISECEYd conpounds. (See Bruns CJ et al (2000),
Cancer Res., ©6lhe id@dfioRABD;prédxddusdobibe udBof Dbmiberd M thamehidéxcpure lof R.
(1986), Sciince %32: 1250-%%133'. Yen L et al. (2000), Oncogene 19:

3460- 346@3".a E)aéﬂ‘%rg USEF 37" me 8rrapeuti c reginmens may al so be useful in
t he present i Mheribvemtion dlsempeovddes far tha ke bof GbmpomnchAlirotpeenatufat@gioks t o
generate an..i m’ﬁi respogset. These strategies are generally in the real mof
t unor vac%?q{?ﬁm% or Uphid" ??Ingé@{)c%rf i mmunol ogi ¢ approaches may be greatly
enhari®ed t hr ouldte iowertiomadoipndiidestfoothe ake of Gompourgl it theaysufesiturg ohasmal |

nol ecul e inhibitaor. Discussiaon of . .the imunol ogi c/tunor vacci ne approach
agai nst erP%cg?'E%ﬂq—@réjrsg T gﬁ%ﬁlgiaﬁﬁ]ﬂg?'lly RT et al. (2000), Cancer Res. 60:
3569- 3576; andrhehisvenyon BlsoProvidasrfgr pharRaobitital dogm@positiokifppseTd the( 1998) ,
Cancer Res, X -19 ) S i roap iC.. i . 9.,

el -2 antieeuiey PR AAty s EE GHDBarA BoO ARRBM R e sE R o o

t he presemtrigrnventi on. Menbers of the Bcl-2 famly of proteins block

tesis. U | at i. f 7 ' t
hamdbas: st anca tefiiPReRh e08ad S phATER B, PRER Ao TN 21 or (£ch)
st i mul at dszatment-of pdiitistwiichesthises Gfonidoent & ar@l & plwrinacéuticelly, aareptable)

Ther ef or €, T at egi es designed to downregul ate the expression of bcl-2 in

tunmors have denpnstrated clinical benefit and are now in Phase |1/11]
trials, nanelyThedollawisg S&d9edbiirther iludtiatetheeredent mmentlopotTihdexaBplel are

pr oapopt qt | t i usi . b i i t y for
Dep 508 ok ructtdeBig Mk treiope o1 B, A5 35 B SRRHALERE HF o8 ciafhes
1812-20823eleand Kitada S et al. (1994), Antisense Res. Dev. 4: 71-79.

EXAMPLE 1
Preparation of: Crystalline
N-{(1S)-2-Amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-methyl-1 H-

25 pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride
I cl I cl
S S
N\,N/ [ 20 i N\,N/ P i
HN\)/\©/ HN\)/\Q
cl cl
H,N . H,N e HCJ
4M HCI/1,4 Dioxane
In MTBE
30 Amorphous N-{(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-

1-methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide free base is prepared as described in
International Application No. PCT/US08/053269. 1 mL of methyl t-butyl ether (MTBE) is

18



Cell cycle signalling inhibitors inhibit nolecules involved in the control
of the cell cycle. Afamly of protein kinases called cyclin dependent

ki nases (WDKs)o/@szsit heir interaction with a famly of proTAiSasionez3ned
cyclins controls progression through the eukaryotic cell cycle. The

coordi nat e aﬁtti vat i on and igrg%cti vati on, of weif(ﬁéhem cy1cf(é n/ CDK conpl exes is

necessar VPP Ihd YiRhrop?BIe "84 °f ANGRYRYS aRPEr el several inhibitors

of cell dotaphsngmadthyllethydrschitdes-(ddei@bopimethy-1HFpyrazoss-gnee, exanpl es of
cyclin dependent ki nases, includi 2 4, and 6,and i.nhihitors for
The sane BPEGBsRRRAT CR reetiet: OSLITRe selidivnondl: ATRT udin esdfALhper
Pat ent s (a200Q)eql&E92)m2 &f A 288 .in 1,4-dddxanentodile reaction inbeure aanamite solielat ment

met hod of the clainmed jnvention includes the co-adnipistration of Conpound
A ana a TaAg SGneERe] HEThr G rdeagaRRrt ofo el ot Bedtrdhn S Pie Y e
group cormiatzedgy pbladrdd light micddidopl €Pladednidsthe gblit wadifouad ¢ be a@brphious.

conpl exe al kyl at i ent ibiotic ent.s, . t Qpoi soner,a Il

o bi t or e St fe R PREe To afalteadiel® fthiRa q MR E MR A Bireodng

hor nonal rastatialgdés this islgnalwdsrstirred at40°0D oparhighagnd tHenkbdobtadSronm40r- € 23t or
tyrosi ne ki pase apgi goenesi s i nhibitqr i not her apeut i c_agents,

oY oapont ot A TGS AP S9ERREE Aol g FRIRAMRLALEH a5 R e A of

t hi s 10nv guidriaad lightusiefoatoygPal ) andh tHa dotid wak fAIKGE, toibe crystalliree atheewtiiteof cancer
and arthritis_in na | s articul arl umgns, _in.need thereof. Th t hod
of “thi s 1SR Ao CuacB A ol ARG pl b R erBL R el ng
humans, omagddtaesnatin acysatinagolidbuthelRgveler XiRaynRiEfcactibn RXRD} padtetment a

t her apeut .e%%ltédyi %fifuergt]! ve anount of Conpound A of the present invention.

The invention al so®provides for the use of Conpound A in the nmanufacture of
a nedi canent for use in therapy. The invention also provides for the use of

Conmpqund ,A_ in_the nuf actur . jcament for use as an AKT i nhibitor.
The iclﬁveApftéﬂmgpgoﬁ%?owp@qé@exﬁbge '%Ieﬂia@eb%gf Compound A in the manufacture of
a medi canent for use in treating cancer. The invention al so provides for

t he use ound in the manufacture of a nedi canent for use in
Ko APPAAES Faramelsy

treating ®ntion al so provi des for a pharnaceuti cal
conposi t iMethddNousa Rum t he treatment of cancer which conprises Compound A
and a phalrhr(]aas%?nupé %aslcla nea ucstlar%t tﬁglfc')ello(\%v?r{grpi)aergmeters:
20  Scan range: 2-40 degrees two-theta
Generator power: 30kV, 15mA
Radiation Source: Cu KAlpha
Scan mode: FT
Count time: 1.0 seconds
25  Step width: 0.020 degrees two-theta per step
Scan axis: 2theta/theta
Incident Beam optics: +2.5° divergence angle soller slit, 1.25 degree divergent slit, 0.3mm
RecSlit, 1.25 degrees anti-scatter slit
Diffracted Beam optics: fixed slits (MiniFlex Il), £2.5° soller slits

30 Detector Type: Rigaku MiniFlex Il SC (Scintillator Counter)

The sample is packed into a zero background sample holder (100um indent) and gently

flattened using a glass slide.

35
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The invention al so provides for a pharmaceutical conposition for use in the
treatnment of arthritis which conprises Conpound A and a pharmaceutically
accept ablwocarwaisesslr The foll ow ng exanpl es further ill| ugCraiseomwie23ps esent

i nvention. The exanples are not intended to limt the scope of the

i nvention as defined herei nabove a%PElligi med bel ow. EXAMPLE 1
Preparation of: Crystalline ==

L/ -{(1S)-2- Am no- 1- [ ( 3-f | uor opPesparativatafyCrystahiyé } - 5- chl or o- 4- (4-chl oro- 1- ne
tuhﬁi(aﬁe/ ! Wé@%%mgﬁ%gs-ﬁu&%br%’@nhyﬁ%%ﬁ%ﬁQt%@.%‘.c%%ré‘lﬁ(ﬁ%ﬁ S G / 1, 4
L/ -{(1S) - 2- am no- 1- [ ( Pyifalzuled-glplehipbhereichplokahidghydfcbibtide 0- 4- (4- chl or o-

1- net rgyl -1H pyrazol - 5-yl)-2-thi ophenecar boxanm de free base is prepared as
described in International Application No. PCT/US08/ 053269. 1 m. of nethyl
t-butyl ether §NIBEMTiBEwaeadded ta 2¢8.8lmg ohW-d{118)2epndi0o-8-[(B3 of anor phous
Lr-1(1 S)'Z'am”ﬁ'l'tbgn%i 5echloro-4-(4-chlorg-1=methyl-1H- 5-yl)-2-

fl uor ophefh&‘?r%pﬂﬁ? %/"I"i le}}-%‘-*}!%ﬁoo‘¥ %9{1?@ CWF@PIO-"i-pH@fRW yiF / - pyrazol -5-yl)
- 2- t hi ophiepesrexcbdroaamide dnephdadee-ddsst(0.600 triMol3.0Thel nixtsieolasstbated toer
addition pf £he HCl aci e 29. 7m.. of .4 Cl .ipn,l, 4-di,oxa to the
Feact i on 9 i Msundfirngdef finaut & sent RSN Gabeist R Pabh

t enpdat wie wabmddéd opfotir exfuat hertioresa Aftepadditiort off tee fiess pantiah Y228l eb)y thpol ar i zed
light mcro ound to h The slurry

co P a he,sol,id was f annr phous.

unst hon MEDFER¥s SERRY 18 Af 6,95 T PSR e Dol S TREANERRer ', e
sol i d nmatsetid alateribheAftdritine sdnuainderwéhedt Clrsokdioatvad @dGed)\semai spitl magardhl t hen
cool ed from40Q C . t hi ite slur 0] | o @f the
reaction ar%%?%? e T\%\]/gs?%gr gY ayszet'crfg 8%¥|%%\4I1%&?rferﬁlolﬂlr%’érﬁ%n n‘%%g(g%oslég(;%é\!\/l%gﬁ%% gnd t he
sol i d wasoveougtd with 99emicntedtodds] ati36° CTBE Qvhande258 @l. | Thewslsitecsallitl etterthl lbwas vacuum
filtrati t e} i T r ned be
2 orydt anered g P05 5 vBhdBe UM OV pisboBa BB SRR S, P Hellpt o o
i n Fi gur evds. 73.6f%t(0.368mtmdRi 7AKAD hphofithekiCl salt. Serd sdlid BREGIGHR! tkde 1Ober at i ng
Par amet ers%icrlYS’%Qﬁg I-I\&rsgﬁby Blﬁnchromatography, and to be crystalline by the Powder X-Ray

Diffraction (PXRD) pattern depicted in Figure 2 and as characterized by diffraction peaks

below, and to have a melting point of 211° C.

20
PXRD peaks (values given in degrees two-theta with d-spacing in parenthesis):
7.2(12.20) 14.4(6.16) 17.9(4.94) 18.5(4.79)  20.8(4.26)
21.5(4.12)  22.43.96)  229(3.88)  23.7(3.75)  24.5(3.63)
247(3.61)  25.1(4.12)  25.7(3.46)  27.3(3.26)  28.2(3.16)
25 28.8(3.10)  30.42.94)  32.4(2.76)  32.7(2.73)  35.2(2.55)
36.1(2.48)  40.02.25)  41.3(2.18)  41.7(2.16)

Instrument: PANalytical X'Pert-Pro MPD with Johansson Ka1 monochromator, using

X'Celerator detector
30

20



The sanple is scanned using the follow ng paraneters: Scan range: 2-40
degrees two-theta CGenerator power: 3CkV, 15mA Radi ation Source: Cu KAl pha
Scan nodewORdo@ssdst tinme: 1.0 seconds Step wi dth: 0.020Pdegrsees/022803 t het a
per step Scan axis: 2theta/theta Incident Beamoptics: 2.5 divergence angle

soller slit, 1.25 d ivergent slit, 0.3mm RecSlit, 1.25 degrees

ant i -scat*"é’rog?rag"&%?'ge €& Beam optics: fixed slits (MniFlex 11), 2.5
sol | er slRddatioat ecthr (Koyiper.540598 kgt dth&{reondchrontaticSci nti | | at or Count er)
The sanple is packed into a zero background sanple holder (100nm indent)

and gent I4PIEFEE t eneCHEIAY a gl ass slide. EXAMPLE 2 Preparation of:

Crystall imsm_n. 45 KV
L/-{(1S)-2- Ami no-1-] (3-fl uorophenyl) et hyl ]ethyl}-5-chl oro-4-(4-chloro-1-ne

thyl-2 / Ci“”%‘}‘r azol*081§ ) - 2- t hi ophenecar boxani de” hydrochl oride 5 m . of

MIBE was @ddedgko 21@H ng of L/-{(1 §)-2-am no-1-[(3-
fIuorophenyl)rrethyl]ethyl} 5-chl oro-4-(4-chloro-1-nethyl-1/-/-pyrazol -5-yl)

-2- t hi ogtshangie: boXe@R°®@ anor phous free-base (0.500 mivbl.). The mixture was
heat ed tcsé G wttb(g%gnetlc stirring for 1 hour. A solution of 4AMHCl in
1, 4- di oxane f ?[ eq; 5.1 uL) was added in four equal portions. After
addi ti on Tomefstep: f | rxOgrirtion (0.25 eq), the mixture was heated to 42 C and
1 m.joof fehtd rid.gs° added to dissolve all of the solid material.
Afterlot he rgﬁg?%%er @?Yé?ﬁe HCl sol ution was added, sonme solid materi al
appear ed.!Ingdentdeam: 2° fised anti-sqadlgr slit, ang rogremmpbirodivergendessiit was cool ed

sl owy tCDI fedDESR A6 réﬁfﬁtohergglt rgn@ﬁ*@r?ﬂhﬁ?l@éntl%a%diﬁp C, and 25 C. The

ﬁ% :

white solid materi a ered an r vacuumw th a

sl ow ni trSﬁj@ie%D@ééred\ﬁ@rSﬂiICthZGFWW@kgl’OéMSm@'ﬂ@!d@%(0. 3685 nmol ; 170.90 ny)
of the HCl salt. The solid was found to be 1: 1 stoichionetric HCl salt by
i on chromat ography, and to be crystalline by the Powder X-Ray Diffraction
(PXRDP pattern depicted in Figure 2 and as characterized by diffraction

peaks EXAMPLE 3
Preparation of: Amorphous
N-{(1S)-2-Amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-methyl-1 H-
pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride
20
The hydrochloride salt of N-{(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-

chloro-4-(4-chloro-1-methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide prepared generally
as described in Example 96 of International Application No. PCT/US2008/053269, having
an International Filing date of February 7, 2008, and having International Publication

25  Number WO/2008/098104 and an International Publication Date of August 14, 2008,
which generally states that the free base compound, N-{(1S)-2-amino-1-[(3-
fluorophenyl)methyllethyl}-5-chloro-4-(4-chloro-1-methyl-1H-pyrazol-5-yl)-2-
thiophenecarboxamide, is treated with 4M HCI in dioxane and after 5 min, the solution is
concentrated and dried under vacuum to afford N-{(1S)-2-amino-1-[(3-

30  fluorophenyl)methyllethyl}-5-chloro-4-(4-chloro-1-methyl-1H-pyrazol-5-yl)-2-
thiophenecarboxamide hydrochloride, yielded an amorphous solid as indicated by the
Powder X-Ray Diffraction (PXRD) pattern depicted in Figure 3.

21



bel ow, and to have a nelting point of 2 11 C. PXRD peaks (values given in
degrees two-theta with d-spacing in parenthesis): 7.2(12.20) 14.4(6.16)
17.9( 4. 94y02810830843379) 20. 8(4. 26) 21.5(4.12) 22.4(3.96) PRTAS3018822323
23.7(3.75) 24.5(3.63) 24.7(3.61) 25.1(4.12) 25.7(3.46) 27.3(3.26)

28.2(3.16) 28.8(3.10), 30.4(2. 32. 4 6) 32.7(2.73) 35.2(2.55)
36.1(2. 4 %'Stﬁ’é'.“ﬁé'g. é@%k%%@éef@@e”ﬂﬁp%éf’ 6) Instrunent: PANal ytical
X Pert-Pro MPD with Johansson Kal nonochromator, using X Cel erator

det ect or erati Paraneters: Radiation: Cu (Kal), 1.540598 angstrons
(mnochr%%‘}ragﬂg%%fﬁp?*%ﬁ'ml erator Tension: 45 kV Current: 40 mA Start

angl e: 2.NefAQdENEm AR 52.0 2Q Step size: 0.02 Tinme/step: 40.0 sec Scan
speed: 0.05/sec Incident beam 2 fixed anti-scatter slit, and programmabl e
di ver genclhesiampleisiscparaddisingelmiolowing Rasamsisrser slit, and programmabl e

anti - scatdggn r§,l|,£éé: 25 R FSeBRREGD on silicon zero background sanple
hol der. EXAMPLE 3 Preparation of: Anmorphous

L/ - { (1S) -Gen&rtapprawgri M, 48Mbpheny! ) met hyl ] et hyl } - 5- chl or o- 4- (4- chl or 0- 1- ne
thyl -1 /-RadigtiohazRkce> clkaighd hi ophenecar boxam de hydrochl oride The

hydrochl oride salt_of L/-{(1S)-2-am no-1-[(3-fluorophenyl)nethyl]ethyl}-5-
chl or 0- 4-3@N¢PLS: 6T 1- net hyl - 1/ -/ - pyr azol - 5-yl ) - 2-t hi ophenecar boxani de

prepaped ggmetidk! Yoascsrgeri bed in Exanple 96 of International Application
No. PCT/ US2008/ 053269, having an International Filing date of February 7,

C g
2008, andtRRViIHY P2 RaErsH¥-tBiPS SR on Number WO 2008/ 0981 04 and an
I nt er nat igRalaxRublheahb@n Dat e of August 14, 2008,

Incident Beam optics: +2.5° divergence angle soller slit, 1.25 degree divergent slit, 0.3mm
RecSlit, 1.25 degrees anti-scatter slit
15  Diffracted Beam optics: fixed slits (MiniFlex Il), £2.5° soller slits

Detector Type: Rigaku MiniFlex Il SC (Scintillator Counter)
The sample is packed into a glass sample holder and gently flattened using a glass slide.

20 EXAMPLE 4
Tablet Composition
Lactose, microcrystalline cellulose, sodium starch glycolate, magnesium stearate
and crystalline N-{(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-
methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride are blended in the

25  proportions shown in Table 1 below. The blend is then compressed into tablets.

Table 1
INGREDIENT mg.
crystalline N-{(1S)-2-amino-1-[(3- 8.45

fluorophenyl)methyllethyl}-5-chloro-4-(4-
chloro-1-methyl-1H-pyrazol-5-yl)-2-
thiophenecarboxamide hydrochloride

microcrystalline cellulose 112
lactose 70
sodium starch glycolate 8
magnesium stearate 2

22



whi ch generally states that the free base conpound, L/-{(1

S)-2-am no-1-[ (3-

f | uor ophewgl2proaiskasli | et hyl } - 5- chl or o- 4- (4- chl or o- 1- net hy PCTRSpywmz3L3 5-yl ) - 2
- thiophenecarboxam de, is treated with 4MHCI in dioxane and after 5 mn,
the solution is concentrated and dr} r vacuumto afford
L/-{(1S)-2-am no-1-[(3- fl uoropheny&ﬁ%&gﬁj et hyl }-5-chloro-4-(4-chloro-1
-met hyl -1 H pyrazol - 5-yl) - 2-njettabiplPenetambOsapositornydr ochl ori de, yi el ded an
anor phous solid as jndicated .t.he Powder .X-Ray Diffractio PXRD) pattern
dopt Cted i e FA PRI B Hratieuarliedeirs Pateoiint Relfolpbissoeey koy
Oper at i nch.Pargaoedrestsiindit{g)-Nenimal 1-fRBHIudrbphaatjpiethyl]sthglp-arohetlodgdng t he

foll own araneters;,, Scan r . 2-40 degrees two-theta Ge at or. power:
a0k, S1o R e U B PE:e L PR ST made M e iR g oL 6

seconds Stoepalbgatindl: 0. 020 degrees two-theta per step Scan axis:

2t heta/theta Incident Beamoptics: 2.5 divergence angle soller slit, 1.25

degree divergent slit, 0.3mmRecSlit, 1.25 degrees anti-scatter slit

D ffracted Beam optics: fixed slitsEXAMRLEI6ex 11), 2.5 soller slits

Det ector Type: Rigaku MniFlex Il ﬁC gSci ntillator Counter) The sanple is

packed into a gl ass sanple hol der and a%%ﬁ't}; flattened using a gl ass slide.

EXAMROE 4 Tabl et Conposition Lactose, mcrocrystalline cellul ose, sodium

starch gl ycol ate, magnesi um st ear at & aqd”ir(]:r ystal line

L/ -{(1S)- 2- ani no- 1- [ ( 3- f | uor opheny! )t AY1] et hyl } - 5- chl or o- 4- ( 4- chl or o- 1-

met hyl - 1H pyr dagstaling N 23t ramjioetrE8-du bophen ytlendlthyydl e thg5echiae-4adechidrended i n

the propoy fi605 1 SRoMNCLA,Ta0) & ofeREL e BlfikTe hiXa8 ERERFsSed 1 nto
according to Example 1, and confirmed to be crystalline by PXRD, was tested using a VTI

15 instrument SGA 100 using the following method.

Sample Preparation:

Solvent: Water
Drying Temp (°C): No drying
Experiment Temp (°C): 25
20  Max Equilibrium Time (min) 240
Equilibrium Criteria (wt %): 0.0025 in 10 min
Data Logging Interval (min): 2 or 0.01 wt %

There were 24 Relative Humidity steps used. The Relative Humidity at each step
25 is as follows.
1-40;2-50;3-60;4-70;5-80;6-90;7-80; 8-70; 9-60; 10 - 50;
11-40;12-30; 13-20; 14 -10; 15-5; 16 — 10; 17 — 20; 18 — 30; 19 — 40;
20 - 50; 21 — 60; 22 — 70; 23 — 80; and 24 — 90.

30 The weight increase of the compound was less than 1% w/w moisture, indicating

the compound has a low level of hygroscopicity.
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crystalline L/-{(1 S)-2-am no-1-[(3- 8.45

fl uor ophenyl ) net hyl ] et hyl } - 5-chl oro- 4- (4-

chl or o- 1-wet2bilo883H pyr azol - 5-yl ) - 2- t hi ophenecar boxam deCmjuse@olbzses de
m crocrystalline cellulose 112 | actose 70 sodium starch glycolate 8
magnesi um st earate 2EXAMPLE 5 | njectable Parenteral Conposition An
injectable formfor administering thE°H%"%e ingredient is produced by
stirring 5.0 nma sebaltaltelé)tmlrihieﬁEod_éd{f(eient day, amorphous N-{(1S)-2-amino-1-[(3-

Zf’)m grgrr: [}ﬁ‘QEC}?;L/%”WH%&@%ﬁ%%?W{%%Sﬁ %‘SE‘BE%‘%&%@g'héjg'ﬁ'géh| oride in 1.0

m . of nahunpjhereaahibngamEXNyEﬁtthlwwmonﬁmmm toibeyantargisdusl byl PR D), waik addtede

L/-{(1S)-2:am 3- f r et h 5-chl oro- 4- (4-chl or o-

1- et Ryl Ufi—i-gp%/pglz'B?“g“ ?ﬁ] Pr(%%n?gp%vdiga%eﬁ]@hhydr ochl ori de made

gener al | ySamame Pek pagation: Exarrpl e 1, and confirmed to be crystalline by PXRD,
was test esn' ng a VTI instrurrent 100 using the foll ow ng net hod.

Sanpl e Prieparati on: Sol vent: Water y| ng Tenp (0C): No drying Experinment
Tenp (0C)Pryir® Temxe EYU: | i brium Ti m&Qq min) 240 EquilibriumCriteria (W %:
0. 0025 i nyL@in R‘%t Opd @ iR@oing Interval (mn): 2 or 0.01 wt % There were 24
Rel ati ve Hum steps used. The Relative Humdity at each step is as
fol | dfls. Max latymngLm%gﬂmz 60, 412070; 5 - 80; 6 - 90; 7 - 80; 8 - 70; 9 -

60; 10 - BBeriment Temp (°C): 25
Max Equilibrium Time (min) 300
Equilibrium Criteria (wt %): 0.0025 in 10 min
Data Logging Interval (min): 2 or 0.01 wt %
15

There were 19 Relative Humidity steps used. The Relative Humidity at each step
is as follows.
1-0;2-10;3-20;4-30;5-40; 6 —-50; 7-60; 8—-70; 9—80; 10 — 90;
11 -80; 12-70; 13 -60; 14 — 50; 15 —-40; 16 — 30; 17 — 20; 18 — 10; and 19 - 0.
20 The weight increase of the compound was more than 18% w/w moisture,

indicating the compound has a high level of hygroscopicity.

While the preferred embodiments of the invention are illustrated by the above, it is
25  to be understood that the invention is not limited to the precise instructions herein
disclosed and that the right to all modifications coming within the scope of the following

claims is reserved.
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11 - 40; 12 - 30; 13 - 20; 14 - 10; 15 - 5 ; 16 - 10; 17 - 20; 18 - 30; 19
- 40; 20 - 50; 2 1 - 60; 22 - 70; 23 - 80; and 24 - 90. The wei ght increase
of the cowpaorndssss | ess than 1% w w noi sture, indicati rgTtuseol0oomsezind has
a low |l evel of hygroscopicity. Anorphous In a separate experinment on a

di fferent ay. amr hous L/-{(1 S)-2-am no-1-[(3-

fl uorophewg?)%l?mﬁ '8t hyl } - 5- chl or 0- 4- (4- chl oro- 1- net hyl - 1/ -/ - pyr azol - 5-yl )
-2- thiophenecarboxam de hydrochloride (confirmed to be anorphous by PXRD),

was tested using instr t SGA 100 usi the foll ow t hod.
Sanpl o Pr epar ot R SEsrpRRe- R leromepy e S Ut b ioBu e et s
(G mn): 1H-Marazdroyy Rg-thiopreneoarbdxaniid@ hixkpetilomaznin clysgilingGeym. 25 Max
Equilibrium Time (mn) 300 EquilibriumCriteria (wt % : 0.0025 in 10 mn
Dat a éoggi ng Interval (mn): 2 or 0.01 w % There were 19 Relative Hum dity
steps used. The Rehainaceutidahtanpositan ceephisiaty&p{(1S)-2anfi-1gds. 1 - 0 ; 2 -
10; 3 - 4. - 30; - A40: - 50. 7 - 60; =70 9 -_80;, 10 - 90; 11 -
80 12 - TogronhanymeiRyeyiadhiorptia-duoroslgelubtH Byrazoba iz 107G g
0. The wehighheriesarbeasmeidethytifvehloodg musrgstaltise foon antl lagphair886euticallyoi st ur e,
i ndi cati 23% { he conﬁound has. a high | evel of hygroscopicity. Wiile the
preferre 8%8@?5‘8 l[eéof)g' u[ep'% invention are illustrated by the above, it is
to bdOunderstood that the invention is not limted to the precise
i nstructions h{{erein di scl osed an the ri || mogdifications

"h

d tha . %Lﬂ to
coming wi thin the <¢BISESEtOf REPFIMY %\RAF‘%”"’SF%' SoubaBion OBRTRES i s ol ai med
is: 1. pharmaceutically acceptable carrier and an effective amount of a compound of claim 1,
L/-{(1S)-2-.am ng- -([50 -fl . e I%) tg é %}Ii}.— -&:%).r -4-(4-chl oro-1-ne
Chy 3 fTbASe s BRRANERE LIRS bodht £tk Sefio dd's
cryst al | ipharrhaceuticdlly abcgitalrlemeriet.i cal conposi tion conpri si ng
L/-{ (1%8) -2-amno-1-[ ( 3-
4. A method of treating or lessening the severity of a disease or condition

selected from: cancer and arthritis, in a mammal in need thereof, which comprises

administering to such mammal a therapeutically effective amount of a compound of claim

1.

20

5. The method of claim 4 wherein the mammal is a human.

6. The method according to claim 5 wherein said cancer is selected from:
brain (gliomas), glioblastomas, Bannayan-Zonana syndrome, Cowden disease,
25  Lhermitte-Duclos disease, breast, colon, head and neck, kidney, lung, liver, melanoma,

ovarian, pancreatic, prostate, sarcoma and thyroid.

7. Use of a compound of claim 1 in the manufacture of a medicament for use
in treating or lessening the severity of a disease or condition selected from cancer and
30  arthritis.

8. The method of inhibiting Akt activity in @ mammal in need thereof, which
comprises administering to such mammal a therapeutically effective amount of a
compound of claim 1.
35
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fl uor ophenyl ) net hyl ] et hyl } - 5-chl or o- 4- (4- chl or o- 1- net hyl - 1H pyrazol -5-yl ) -2
- thiophenecarboxam de hydrochloride in crystalline formand a

phar macewoDcaldogsmecept abl e carrier or diluent. 3. A precgas2éion2eepari ng
a pharmaceutical conposition containing a pharmaceutically acceptable

carrier and an effective, anount. o conmpound of .claim 1, which process
Conpr  sea br it ng eI EBRRGLHTGE BRI PGS st on w th
pharmaceutically acceptable carrier. 4. A nethod of treating or |essening
the severity of a djseas r condition selected fro cancer. and arthritis,
el i Oneed TROREST regR R NGE B LRSI IR s PGPS such rarmal A
t her apeutdooglrisys: @ldfmirdéterey @aoghimanimal cibsizpeaittaty efféaivenaioubt ofThe net hod of
cl ai m54 wherei n the mamal |§ hhma%' 6. The nethod according to claimb5
wherefn sai d Hncer® YA"RENEN 8™ JoHY brain (gli omms), gliobl ast onas,
Bannayan- Zonarg sy radieaseondCantidedoptistieagent. Lher m t t e- Ducl os di sease, breast,
col on, head and neck, kidney, lung, liver, nelanoma, ovarian, pancreatic,
prostate, sarcoma and thyroid. 7. Use of a conpound of claim1 in the

manuf act ur e of11a nedhiecastbod cihon 10.sehareinttheat leagi ooe ahté-eseplasty ddeeat iseverity
of a disease,or. condition selected fr.om cancer. an rthritis.. 8. The nethod
of i b TR TR i S RIES SErrR i REoR B s BindBpr  ses
adm ri0st ebruindtion sumblexesralylaing hgeatpearttibotit byere$ ftepdisamnmeras® Uirhitnfors
conpound ofi Ck)%l F{l 1.,[9. iThrﬁ Tel P%ﬂi ﬂfr ﬁﬁarimmn8 wﬂﬁ eri n tge agxam‘ral ii S.@ human.
10. A methIFeECPRAPPAG TR RER ! M PR SHARTH"CF AN B2 REPEBIURhT e

conpr i sedranadudtion pathway gnhilbtoss) clonmecapidr tarosine kenpse tingiagénessfiftgbitars;e anount
of a) a c of i X . ast, one. antj-neoplasti¢c agent. 11.
The- et had RN s At o geltlic Bhoh B o M S PO e REL B et T
selected fromthe group consisting essentially of anti-mcrotubul e agents,
pl at i,;aum coor dijnhat i , | at. e bl ot . S,
topoilgomer asedfﬁr‘] i n-lﬁ}%brlﬁ?tgfg J%s%((g%m ﬂ‘%t aeg%":] p%s%%%%%?%%%?% géﬁt'giaﬁg'i%gét ors,
hor nones arahtiroicraduialle agedt sgleetsd frongditerpenoids and vinca alkaloids.

13. The method of claim 10, wherein the at least one anti-neoplastic agent is a
diterpenoid.
20
14. The method of claim 10, wherein the at least one anti-neoplastic agent is a

vinca alkaloid.

15. The method of claim 10, wherein the at least one anti-neoplastic agent is a

25  platinum coordination complex.

16. The method of claim 10, wherein the at least one anti-neoplastic agent is
paclitaxel, carboplatin, or vinorelbine.

30 17 The method of claim 10, wherein the at least one anti-neoplastic agent is

paclitaxel.
18. The method of claim 10, wherein the at least one anti-neoplastic agent is

carboplatin.
35
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transducti on pathway inhibitors; non-receptor tyrosine kinase angi ogenesis
i nhi bitors; inmunotherapeutic agents; proapoptotic agents; and cell cycle
si gnal i ngwOrzhiogissns. 12. The net hod of claim 10, wher eiPoTiuseo1a0213eRst one
anti-neopl astic agent is an anti-mcrotubule agent selected from

2t Tohst ono Nt - ndraned o YaRHI el GG b Pt A S RAORNE of

claim 10,virvdne|bmen the at | east one anti-neoplastic agent is a vinca
al kal oid. 15. The method of claim 10, wherein the at |east one
anti-neoplastic agent is a platinumcoordination conplex. 16. The nethod of
claim 10, wheradn tThe méthbeastlaioned, avitereiméepdtdsdst onagetitheosatioagent iaxel

nore | ne. The nethod of claim 10, wherein the at

carbo | ati.n ﬁ éjl e, . ﬁlZ)It
| east oneS R HIUH % WBAPY's paclitaxel . 18. The method of claim 10,
wherein the at | east one ant| -neopl astic agent is carboplatin.19. The

met hod of cl aijp 10, V\/ner in ast. ast i

U norel bi ne. 20 Trere Radob ST 4. v eeen RSy dr e RERRIA b Gy A0 RRbioS

anti - neops ah iirmitaigeuta growdh mcgmaécebtcmlkmduetselecteaarthy groupi donsisting & 1. The
met hod of ' [ tio athwaylnhlbltor is an
i nhi bi torV%(%e%?gﬁ%%m%wég%t %‘Fkngggo?nlak ﬁgés]%drgg aemfecﬁTﬁ romthe group
consiléti ng of VEGFR2, TIE2, PDGFR BTK, IGFR—l TrkA, TrkB, TrkC, and
c-fms. 22. Th d of, c al ere rans UCtI at hway
Coe: 2., Tnoet b 6L B 08020 VIBIAH B 0GR aVSL  FRuBE I
group coris'asunhntgtoobfasérln,e/tbﬁebnmarkma@t(é‘elzelbd.froaﬁme‘grmjnmbsﬂng)bf refkaiakh 20,
wherein t N8 transduction pathway inhibitor is an inhibitor of a

serine/ t K eoni n& Ri nase sel ected fromthe src fam |y of kinases. 24. The
met hod of claim 23, wherein the signal transduction pathway inhibitor is an

| nhi Qict orof - cysrC. Th%5 tIhS’PPE& RO5h, AneFdiftHE @dhar MLk ort Bfnh P Rlbitor

t ransauct i on pat hway
is an inhibitor of a serlne/threonlne kinase selected from the src family of kinases.

24, The method of claim 23, wherein the signal transduction pathway inhibitor
is an inhibitor of c-src.
20
25. The method of claim 20, wherein the signal transduction pathway inhibitor
is an inhibitor of Ras oncogene selected from inhibitors of farnesyl transferase and

geranylgeranyl transferase.

25 26. The method of claim 20, wherein the signal transduction pathway inhibitor

is an inhibitor of a serine/threonine kinase selected from the group consisting of PI3K.

27. The method of claim 10, wherein the at least one anti-neoplastic agent is a
cell cycle signaling inhibitor.
30
28. The method of claim 27, wherein the cell cycle signaling inhibitor is
selected from inhibitors of the group CDK2, CDK4, and CDK®6.

29. A pharmaceutical combination as claimed in claim 10 for use in therapy.
35
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is an inhibitor of Ras oncogene selected frominhibitors of farnesyl
transferase and geranyl geranyl transferase. 26. The nethod of claim 20,
wher ei n twe 28i0g88i31t r ansducti on pat hway i nhi bitor is anPCmhisbéioe2303 a
serine/threoni ne kinase selected fromthe group consisting of PI3K 27. The
met hod of claijn 10, wherein the at l.east one_.anti-neopl.astic e is a
Col I eyl e st i + ng ik o e sie i BomBPREaT o3 BFERn S AAFEDS + no
cel | cyclpemdrgtial ofrrgmedibarbéntasefusingbd aedtatnt ofodanicehi bi tors of the group
CDK2, CDK4, and CDK6. 29. A pharmaceutical conbination as clained in claim
10 for use in therapy.30. The use of a pharnaceutical conbination as

cl ai med i n cl &1n 10rHeanethbe apscegiag &d claim Divhareireskid aamoet isusstdoted frami he
treat pent_ of ,cance

I 5 3 1.,[ The gethod ccor di ng to gaim%.V\herein sai d
cancer i L@BI(@EHE) Y BRPSBIEPPTHIRY ALY GBI “ORKE" USSATEy an- Zonana
syndr one, LheavitteD udisetsmse Liteast] inflanbawnpbredstsmaser, Winessinor, Bihgsmat or y
N e R YR R S R
ovari an, Kihwregrleay,lieer, prebstoaias pvadme pansreadis! postate; sarongi, asteosaetdma,unor  of
bone, thyroi.d hobl astic .T cell |eukem a, Chronic nyel ogenous | eukem a,
Chroni c I%}%ﬁ%%@ q?gﬂrkeemyé?'gklai ry-cell | eukem a, acute |ynphoblastic

| eukd®i a, acutlympheblagindusll leekdaein] @hroGlcrmoydlageneut leapdriai Chioaickem a, Acut e
| ynphobl a}sti C 'I}; I euhe.rri a.. Pl asmac | ast i.c | agge cel |

L AihhaiS Blern Bl iR EWRT TR A B e R e e ol

tic | eukem a,
mul ti pl e myadgemays okémiantyedoar nautrppleilic ukamniaaAcyde bmymlobagtic €© ckkukem a,

Er yt hr ol .4, | i h ' - hodgki ns

rymphom, ETF LT PR, L RO S R HEE VTR cBRRURTBRL Cu

| ynphomea, Muitple obletsaoitagalsnaubtbestic taukemia, muttpplehmlelamacacnute meghkargoaysiacer ,

vul val. ¢ r... CeLV] , i cancer, renal cancer,

maso'?l%el ﬁ%&n%mlaezsogérﬂgéggtﬁ@%g@ﬁ %Mﬁ@eg%r%%l’ and cancer, hepatocellul ar
cancer, gast r iralgaactdympinasa ftodpking yalphoaaceon-hddgkoel lyropimees,, cancer of the

rot hod of IPRRRE T AT RRa, BUALS olpBRe) Rl RERROHA™, e
neuroblastoma, bladder cancer, urothelial cancer, lung cancer, vulval cancer,
cervical cancer, endometrial cancer, renal cancer, mesothelioma, esophageal cancer,
20  salivary gland cancer, hepatocellular cancer, gastric cancer, nasopharangeal cancer,
buccal cancer, cancer of the mouth, GIST (gastrointestinal stromal tumor) and testicular

cancer.

32. A method of treating or lessening the severity of cancer in a mammal in
25 need thereof, which comprises administering to such mammal a therapeutically effective
amount of: N-{(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-

methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride in crystalline form.
33. The method of claim 32 wherein the mammal is a human.
30

34. The method of claim 5 wherein the compound is administered orally.

35. The method of claim 5 wherein the compound is administered parenterally.
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need thereof, which conprises adm nistering to such manmal a
therapeutically effective anmount of:

L/ -{(1S)-woaniomssi1i[ ( 3- f | uor ophenyl ) met hyl ] et hyl } - 5- chl @ecoA$2¢4b/02132Dr 0- 1-
met hyl - 1/ -/ - pyrazol - 5-yl ) - 2-t hi ophenecar boxam de hydrochloride in

crystalline foggm 33. Th thod of claim 32 wherei.n the.mammal is a human.
34, The met hodtbof &b BEMOS QUER IS0 prReeRBRYRL ARSI CLGANGHT &t AMA B [y, 35,
The net hatkedftherbel, whichwbepbesas ddneinis@npg ttsudhamardimana sHeedatipslyeffeethval | y. 36.
A method of treating or.|lessening the severity of cancer in a manmal in
need theraé%cfl{ntﬁﬁ? EWﬁB%ﬁW@&%”H%m nistering to such mamual a
therapeutically effective amount of a conposition of claim2 37. The nethod
of cl%im36 ei n_t he t hod of claim 37

|, . 38. T
wher ePn the co ounci'ei'Eetg‘é%ﬁ?lg'bi?‘ﬁwn%%%?.m%pg%g%%}aﬁod of claim 37
wherein the conpound is adm nistered parenterally. 40. The nethod according
t | ai m 37 [ ' i | ected f rain.(.gli ,
ol i obi a5t ormms, Seanr iy AReOAr 4o, FEFOHE" 5 RABROU B ASE EREP 2 Ve- Ducl o
di sease, breast, inflamuatory breast cancer, WIlms tunor, Ew ng's sarconm,
Rhabd : d edu | obl | pn, .h d K,
idney. Lang, o ver T eHEvD BhoBLL) aR PR TP ab e 5B ERe Y s ar corm,

ost ed9ar qanenterglhant cel | tunor of bone, thyroid, Lynphoblastic T cell
| eukem a, Chronic nyel ogenous | eukem a, Chronic |ynphocytic |eukem a,
Hairy-cell | eukem a, acute |ynphoblastic | eukem a, acute nyel ogenous
| eukem a, Chradtl c ninetmetpbd beoordieg kediia) 3Awberin saigp balvkeastsetcleddfednh:

| eukem a,, Pl cyto n L Col e | | i tle cell
eukem a, Miple” gakal yoblrasti'c’l euketria, I"tT"pl'é nyel onma,

I br%ﬂ?@m?rr%s r%/rﬁgl?%%o@%(n%fayén Fgf’?‘{r% sy%gllokme %bv%%%{seg/?@

acut e nedaleanijteducs| disdasei aeagiriofiareinetoyt breastenzkesrn, Wilnts ywhiordbwiog'smi a,

mal i gnrant__| h i | - i I h obl asti c

T el | YR B ARt S TRt RS Fhan i PR o PR o

bl adder dddvegr lungirliveheldlaloneaneaian, bamyeat®npostate; shrcamac asteesarcaea,vi cal

cancer, ei%qrggﬁ {dn%ro?ggrgeerﬂgr&&nal cancer, nesothelioma, esophageal cancer,
sal i vary and cancer, heépdatocCel | ul ar cancer, gastric cancer,

nasophar angealLyoahoblastidol celbleukamie eChrooameyiogehoush eukenibhChi@nsT
(gastroi %rﬁﬁﬁdc’i}ﬁ% Ieﬁkérﬂig?haiwg&fI)eul?é?rqa,taecﬁé I%Hp%blastic leukemia, acute
20  myelogenous leukemia, Chronic neutrophilic leukemia, Acute lymphoblastic T cell
leukemia, Plasmacytoma, Immunoblastic large cell leukemia, Mantle cell leukemia,
Multiple myeloma Megakaryoblastic leukemia, multiple myeloma, acute megakaryocytic
leukemia, promyelocytic leukemia, Erythroleukemia,
malignant lymphoma, hodgkins lymphoma, non-hodgkins lymphoma,
25  lymphoblastic T cell ymphoma, Burkitt's lymphoma, follicular lymphoma,
neuroblastoma, bladder cancer, urothelial cancer, lung cancer, vulval cancer,
cervical cancer, endometrial cancer, renal cancer, mesothelioma, esophageal cancer,
salivary gland cancer, hepatocellular cancer, gastric cancer, nasopharangeal cancer,
buccal cancer, cancer of the mouth, GIST (gastrointestinal stromal tumor) and testicular

30 cancer.

41. Crystalline N-{(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-
chloro-1-methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride of claim 1
having characteristic diffraction peaks at 14.4° + 0.3° and 32.4° + 0.3° in an Powder X-

35 Ray Diffractogram using Cu Ka radiation.
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cancer. 4 1. Crystalline

L/-{(1S)-2-am no-1-[(3-fluorophenyl)nethyl]ethyl}-5-chl oro-4-(4-

chl or o- 1-wet2bl0883H pyr azol - 5-yl ) - 2-t hi ophenecar boxam de Paydrseeiologzspsie of
claim 11l having characteristic diffraction peaks at 14.4 0.3 and 32.4 0.3
in an Powder XRay Diffractogramusing Cu Ka radiation.42. Crystalline
L/-{(1S)-2-am no-1-[(3-fluorophenyl)nethyl]ethyl}-5-chloro-4-(4-

chl or o- 1- net hyiz 1H-Qystaltiod N—S{(y$))2~2mtrimi’ot@hﬁnm@h@q&)&@tt@ﬁdﬁy%&fﬂiﬂrm@@e

havi ng t ra ristic s re and havi ng
char act erq%é ? the" *a@PYFBEOpg qu &ﬁ%iar aﬁhy(g@dg"“@?v'w t%ﬁe Powder
X- Ray Di fdhaexzteogti@dificestiong p@ksKacn’eaidn ahkimn1 a46 ha@ny shadtteristic diffraction

chi of 6. LHreRRgl 2T hbiks on 2890 PP ) MRk B T ) Bl b7 e

havi ng thaduaﬂtaf acteristic di ffractl on peaks recited in claim42 and having
characteristic diffraction peaks at 2 1.5 0.3 and 20.8 0.3 in the Powder
X-Ray Diffractogramusing Cu Ka radiation. 44. A pharnmaceutical conposition
conpri sing cryst al |Cmstallihe NS )-2amimorBH3-fL6dphenyl)methyllethyl}-5-chloro-4-(4-

TR opnames T Eostul b Pipt e ShGtisr he g hrapLlbuds S BF ot bn
8??522’[ e ahbettdristic Hiffravtidn ﬂleamgr:acnﬂdam cacedl |aodlhby|ngcbm1ate:1ﬁbft$ dea'acuer e;)r -
el | PeRsea hereteoneER w8l ceF IR MRS R bleR GRRE o

t her apeutradiatidory ef fecti ve anmount of a corrp05| tion of cI aim44 46. The

nmet hod of claim45 wherein the manmal is a human. 47. The nmethod of claim
46 wherein the conpound is admnistered orally. 48. The nmethod of claim46
wher ei n t he cacpdupltermacaditahcatrséion gamerisieg atybga]linéw{(TE)aZﬂBﬁdrmdi-[(aecor di ng
to cI | m i te i omas) ,
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45. A method of treating or lessening the severity of cancer in a mammal in
20  need thereof, which comprises administering to such mammal a therapeutically effective

amount of a composition of claim 44
46. The method of claim 45 wherein the mammal is a human.
25 47. The method of claim 46 wherein the compound is administered orally.

48. The method of claim 46 wherein the compound is administered

parenterally.

30 49. The method according to claim 46 wherein said cancer is selected from:
brain (gliomas), glioblastomas, Bannayan-Zonana syndrome, Cowden disease,
Lhermitte-Duclos disease, breast, inflammatory breast cancer, Wilm's tumor, Ewing's
sarcoma, Rhabdomyosarcoma, ependymoma, medulloblastoma, colon, head and neck,
kidney, lung, liver, melanoma, ovarian, pancreatic, prostate, sarcoma, osteosarcoma,

35  giant cell tumor of bone, thyroid,
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giant cell tunor of bone, thyroid, Lynphoblastic T cell |eukem a, Chronic

nmyel ogenous | eukem a, Chronic | ynphocytic | eukem a, Hairy-cell |eukem a,
acut e | ympbabloassize | eukenmi a, acute nyel ogenous | eukem aCTse@0i022323
neutrophilic | eukem a, Acute |ynphoblastic T cell |eukem a, Plasnacytong,

| mmunobl astic large cell_|eukem a ntle cell |eukem a, |tiple nyel oma
Vegakar yobl actiignesta hodhrtarpe Ao sniEossni ity Roa b JBET e 1 enken a,
pr onyel oayrhpleodyticiicareraia, Baiyyi-bslobekdoein) asutenghnppotaasticl iyukehoamecuteodgki ns
| ynphonsg, nn-hodt?:usly horma, | .I]O@Ifj stic, T cell | Eo L Burkitt's
| ymphoma, MYRPIENCHF KT IR HBFRIC hrdPEBl G ELERRE. ArusliehoREls T oAl o hel i al
cancer, |len@ndariasmaoytdnvallmoanokbsticdergei cetlleukamize Manda delinetikéraib, cancer,
renal _.ca ...hesot hel i ona, oph al . cancer, salivar | and cancer,
hepat Scel Yifelp MaiRn Megeeyyqolspa kpia, QUBpiemilguar sum reseiiieytc
cancer, deukeeiia,gfrormipgomittidukefiSEnfth@tdukemra esti nal stronmal tunor) and
testicul ar cancer. . .
malignant lymphoma, hodgkins lymphoma, non-hodgkins lymphoma,
lymphoblastic T cell lymphoma, Burkitt's lymphoma, follicular lymphoma,
neuroblastoma, bladder cancer, urothelial cancer, lung cancer, vulval cancer,
10 cervical cancer, endometrial cancer, renal cancer, mesothelioma, esophageal cancer,
salivary gland cancer, hepatocellular cancer, gastric cancer, nasopharangeal cancer,
buccal cancer, cancer of the mouth, GIST (gastrointestinal stromal tumor) and testicular

cancer.
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