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The compound of this invention is useful as an inhibitor of AKT activity, and in the
treatment of cancer and arthritis.
Brief Description of the Drawings
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Figure — 1 Figure 1 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.

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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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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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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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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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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di sease 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



5(Wo et. al., Nature, 368:750. 1994), lung cancer and nal aria. Treatnent
of patients with paclitaxel results in bone marrow suppression (nultiple
cell linexsgesioisgsoff, R J. et. al, Cancer Chenot her apyPPoalset1o@aizde, 1998)
related to the duration of dosing above a threshold concentration (50nM
(Kear ns,

C.M et. al., Sem i n. Oncol -23, 1995).
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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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4-[ bi s(2-chl or oet hypani no] benzenebut anoi ¢ acid, is comercially
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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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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cell cycle by forming a ternary complex with topoisomerase Il and DNA causmg DNA
20  strand breaks. The strand breaks accumulate and cell death follows. Examples of
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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(1 oxur i dinded-fliamademx§lindineomenophosplthte.e m)nophosphat e. Cyt ar abi ne,

avarl abl e as CHCRARELL PRl o it B & Reqr ey oo

t hat 15cydvanain Q@CQ’XUSWRLS.Cﬁdhs @bm&@n@p@@whla@mtra @it SHehese thyt i nhi bl ting
DNA chain el ongatl on b(%/%”t erm nal _incorporation cytarabine into th

growilAg rMRreHag RXh ROPHSHESTiICRY LIPS '&h@lt'ﬁngé“'%aﬁ‘u’E elgpggtipn by

conbi nat lt@@nlh\éltnﬁbo%d?@ﬂ’onCdT%mPétﬁﬁ@mb tﬂ@?ﬂivﬁng DNAhalr. e@ttaﬁamecaé mar@:ute@
| eukem a. Ot her, cytidi ne anal og] include 5 azacg/tl di ne and

di fl uor oﬁ&%@?@&?ﬂé’r ’Q%CPPB*P'{@ nygih otpes chiegiothes F?yn%ﬂ?@é%'”lt*é%tf%&?ﬁho‘c
a hr7 ogbﬁcm%&@muaomﬁébr 65 ‘élhéiogs mclud? 5Mzamam@mmalmgr b

, 7-di purin i Qn n rate, onner i | abl e as
RN Lo R P e SRS DR AP, SRbabie ihiess TeBer e dpiynaey e St by
i nhi kot i nghdPNfsospiet hesi s by an as of yet unspecified nechani sm
Mer capt opurine i s indicat S {ngle nt or i | nati on th ot her
Ehemot horany " dueteebpiien L ARvda b hat R G Rhe SanclEalia s TG eHbr cost on
and gast rRaMRshé PARINETIOOLEI MAEHENRREIRAIbAS B8l &fafs@(‘sbécmlfltyfé"ﬁsf@ﬂts@pur' ne

at high doses. A useful nercaptopurine analgg is azathioprine.
Thi oguamtﬁ{é”h'é't'%fﬂrpﬁ'& synthegisty dnsetivg Ly isReciged mesfr'@'sms'@&ﬁ%?wr'a? ISy

avai | abl en@gatdd\Bb Ssiigld agehh bPiaudRbHatieX WitRioter eRéhotABRD a5B®SIif ihei ty at
S-phase by inhibiting 30§%nt hesis by an as of éEt unspeci fied

mechani sﬁ{ea’i"ﬂ?'ﬁé’lﬁﬁﬁ‘tﬁé‘aq@mﬂ% deleRprEessionnd gRgtrelgieRtna MUCASIESHAI nat i on

wi t h ot heixpefiedeideasapy oReRNaptdpurihd 8t hife absBNA Hdef@GhdrBaptplliPBiatalog
Myel osuppressjon, including |eucopenia, thronbocytopenia, and anema, is

the nost '¢BAIBAPHSse |initi ng side effect of thioguanine administration.
However, gast rivigyuasinen2hmiicle 7efitfyed-6HQRAHE-6aRdN 6,38 chAm@asalyl avaidiidg.

Q her purl ne anal ogs i ncl ude
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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35pent ostatin, erythrohydroxynonyl adeni ne, fludarabi ne phosphate, and
cl adri bi ne. WD 2010/ 088331PCT/ US2010/ 022323 Genti t abi ne,

2' - deoxy-\WR0,20@/08843fl | uor ocyti di ne nonohydrochl ori de (6-i PORAISP10i022323
comercially avail abI e as CEMZARO. Gentitabine exhibits cell phase

specificity at S— bl o pr.ogr essi IIs t hrqugh the
GL/ S boundary.C ?n‘geoixg -2, ﬁdﬁ?%\?r ayt‘de C'B?I'Tﬂwa'chglﬁ {Hisging I tinin
the treatdasﬁﬁﬁere.taw mbw B GENZEREN Benddbine €RhbitdbéiNthaaREECIficH) Gt 8L one in
the treatnment of locally advanced pancreatic cancer. Mel osuppreéssion,

i ncl udi ng"hlaéﬁlé‘ﬁi)@hp@Ck'FQPWﬁ”éﬁéﬁﬁl%hr%H thei{Sboungapyh defaeiabisritron dose

limting |§d|9ﬁe@fﬁ<ﬁﬁﬁb|r95t|09%'& SHtiRgN %Wéytrﬁérﬁt%f'l&'an advanced Moi-§Qbil 6xAt €,
I\l-[4[%](‘r‘29 4- di am no- 6-pteri di nyl | am no] benzoylRgl utam c acid,

is co r'%”ga‘FGlrs?eb%'Hi ‘FIQWP i the %’Tﬁﬂt p@?@ﬁ'@ @&W%pa%ﬁeﬁm fl¥&t-e exhibits
10cel | ph@?&oé%lfpf)%él%nSlﬁé%lfﬂ};]%'cbb(erﬁﬁ troRBBEROPBNIA, Rt RInEMRY iNA nsosdt hesi s,

repair and/ or repI ication throu the inhibition of dyhydrofolic acid
r educt as COHT¥MAGss limitng sidgieffest 059@1??1@@@%9\'“@&?@"}% nucl eoti des and

thym dyl ate. Naéthetkdexathe4ie, aamnﬁ.% eqﬁa:ﬁj.@l)%étg;hgnagﬁah.ner bérXogipbi nat i on

w th ot her chenot herapy agents in the treatnent of choriocarcinong,
meni ngeal 9'YaWicAfih s WF@%K?W'?WW%W&”GWS%W& Msthalrexpteraxbibits by east,
head,]onecdell pAxsy aﬁ@wsdélcmdgigfrat @Mﬁs@wpm&ﬁ@g DNA(sJyﬁth%Q@eﬂébalr and/or

t hr ombocyt openl a, and tis are pected side effect of

met hot r eX&pP &aﬁ%[hfhﬁ‘?%hrtﬁ? i@W't'WVW%@8|'%@'d f‘?%‘P'@é? MGIChdB FUBEREET n and

canpt ot heghihedigof }é@r‘idé’rﬂﬁ:le@h@eéiéﬁﬂi IhaRldg 188, MethiretRy @ iRBIDBRE a8% single
Topoi sonmerase | i nhibitors, Canptothecins cytotoxic 20activity is believed

to be rela&eéHort'BCP’E”Q'”?B%W%%H@Pé%@mom?fﬁ%?@?ﬂt?'”afE?f‘rﬁPtt"iP”tE&arrpl es of

canpt ot h%bﬂ@cdr@ﬁérﬁﬁ*&nerﬂh@eaﬁe@ké\ﬂb homHoEkik'S lynidhdatL aAd calcPBAia8 GRthe and
t he various opt| cal forns

7- ( 4-lRet PPz MoK Pr‘éacr}‘@l‘%ﬁ@fjd‘ire Myelesurpiessian(8¥sRrsdiac anpt ot heci n
descri bedhkelttytopéniatineem@nmi¥iland mucositis are expected side effect of methotrexate
(4S)-4, 11-di et h%I - 4- hydr oxy- 9- [ (4- pi peri di nopi peri di no)

25car bon)ﬂd&é'i}'f 190y ano[ 3', 4', 6, 7] i ndol i zi no[ 1, 2- b] qui nol i ne- 3, 14( 4H, 12H) -

di one hydrochl@fmﬂ@themasq@énmﬁgloahip}rotw@h brﬁbb&n@@th‘ébﬂ deﬁy@tn/teng@ sol ution
CAMPTGSARO. tecan i

a derivativ t hecin mhlqh bi nds,
o i allatle qryndrs hETamTe o8 TeRoBaMeTRe | B gre ESBIRAARS Co LS lexin
conpl2ex. dc'tlwtfs belidvey &slbé Raiteg Y s v@fpdvsdnyer@s‘szluhﬁubm activety U Eka@blek lof epar abl e

doubl e stran eaks ¢ I nter 30to oner.ase |:
o e aregiabas Perfs i anes Beis f%m%tﬁ?%é%%%fa@n%@e TS RRlicalan | s

i ndi cat ECfo|’an§’oft7r @ahs®plbipetaziet dsthglehe)-t@ncethyRihetibey-20kampthgcict um  The
dose |Iim %{SI de effects of irinotecan HCl are nyel osuppression,
i ncludin c?W'a, and G effects, including diarrhea. Topotecan HC,

Sohyror [(dl n'e'[lhrydtezm'm@();nmg)w 1t-dietiyhyhydroRy-di[ayslpeidinchiteridino)
35pyl7r§dr Efgfﬁoi‘k’[ oy 1]HI Bﬂ%‘ngﬁl DY A3l B AR side B4 A 2 hiods one

nono
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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WO 2010/ 088331PCT/ US2010/ 022323 commerci ally avail able as the injectable
sol uti on HYCAMII NC. Topotecan is a derivative of canptothecin which binds
to the topoizstvmssmse | - DNA conpl ex and prevents rel i gaCirars2ab/ogi3ngl es
strand breaks caused by Topoi sonerase | in response to torsional strain of

the DNA nol ecul e, Topotecan is.indicated far se d_line treatnent of

5met ast atqo{:“rﬁ%{f;'él%%‘(?ﬁagﬁ apfee @W&Fﬂ%ﬁ%%“t?ﬁstﬁf C@Mﬁw@u OlesAR &2 gg"wét'}ﬁ%se
l'i mi ting Ficd@poieit wlith bPaste®anogdidonisrasy/el gmwngﬁ@@ &1y prevém@ri |y
neutropeni a. Alsp of interest, is thﬁ c% t ot heci n derivative, of f?rnula A
fol | ow nge'qalpPp eheingles atrnd EFPS GseRPY TPRUPUABPTRES t HECFRADERIR MU re (R S)

fﬁr m as welaln Gshd DRARN@BELIS E@@diééachrrgiréﬁcawmor decthiEindRekiRioby the
chem

al name . . - .
"70 (aSmet PSiRRlR s AB,AE e 1veREs T hosd IR eane SWIPATER BJINGSI9R ot heci n
(racemi c driest ¢ilt€)otedan"HCI(i¢ myelobypiesesra primarifieybssie).- 10, 11-

et hyl enedi oxy- 20( R).- canpt.ot heci n engnt1 oner)_or .
T a et hyl o/ et IA<arbISthagh Jarati PLREHNIB Afohag BBt heci n
(S enant iaer develpeient angnadinglthaaserhit nasutR; S) fatre ds aenpe R aad S
descri bed, ipcludjng met hods of making, in U S Patent Nos. 6,063, 923;
5, 342, 94 FNaBIHBYSH35- 5 491, 237 and pending U.S. patent Application No.
08/ 977,217 filed Novenber 24, 1997. Hor mones and hor nonal anal ogues
are useful compounds for treating cancerﬁ/rENMﬁich there is a relationship
bet ween the hornone(s) and grow h and/orNL@QQ of growth of 20the cancer.
Exanpl es of hornones and hornonal anal ggues useful in cancer treatnent
i nclude, but are not limted ). ac i coseroi ds such as predni sone
and predni sol one which are usef ul ent of mal i gpant | ynphona
and acute | eukem a in children;gyam i de and ot her aromat ase
i nhi bitors such as anastrozole, |etrazole, azol'e, and exenestane useful
in the treatment of adrenocortical 25carci noma\and hornnone dependent breast
carci nonma contai ning estrogen receptors; progestrins such as negestrol
acet ape useful in the treatnent of hornnne“@eﬁ%ndéht breast cancer and
endonetri i . , - S i d .spch as
F1ut ani a0 o i o o BB O o ases
such as f30MR$)eangtotavih dateaye enixtdre) ouSefehethyipipheazinoenethlane)et0, pt-ost at i ¢
carci no i ( QR: i trophy;
ant | - oot rARRnCRER BB pa R LR R R BRge AR R,
i odoxyf erf®,11agthvlehédiexy-24Ekearmptethesinr(E goantianerspt Suchnesmpaundes WeERVS) such
t hosq de i i P. - - ; 07, 716,

Glls ) Srglrat]é?je(g)rﬁ ubbiSare %%E%ed'}%tu&@g%%hg&s%‘ r§al§r¥g7, n?@i% F%lﬂglt Riog! ot her

useful in the treatnent o or none endent Dbreast” carcinoma an
suscept i .@6%93: 6r392, 945,569 A3% &t 4Up23T- arel rendingd) BopatentaAgrtinatian Nmnd
anal ogue R oF Byl the rel ease of |eutinizing hornone (LH)
and/ or fo%%%ﬁ??&ﬂ?&ﬁ%%bﬁ%ﬁe (FSH) for the treatnent prostatic
carci noma, forHermonasaed herRAabentdasies ashdselvl tcagwgundssfostreating cascejader el i n
acetat e afdlod arok 0 ratShbet b VGRSW R Do IQ8Sorf Swih ps e
i b £ or g RIS Bl Mo BT i BRe PN BRI B Coriiuh Y

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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10chem cal process which evokes an intracellular change. As used herein
this change is cell proliferation or differentiation. Signal tranduction
i nhi bi t orwous®fask33iin t he present invention include inhipCcrarssoion2zesept or
tyrosi ne Ki nases non- recept or tyrosine Ki nases 5H2/ SH3donai n bl ockers,

seri ne/thre e ki na hot i i,nosi Ki nases o-1inositol

si gnal i nd® n'ﬁé’ i]}ﬂgééwe%s ro§ @eﬂﬁ%zﬂs NG 7 tO{?}‘PIBeé]en %f%%’es catal yse

t he phos phdbyf@tal odoxfferepeas wkll as %yleomel estregerdmpnonmaulamu§ (SERVB) figch
involved ,jn the re o} | ] h e r osi.ne nases
can_be- bor'hhe PRl Btind-soPaidnt ik 5l A sant Pl BB 1L BEeri T e

Recept or tt%ntmemtmﬁhknnme&mn@erttnbmhmrhname apdcaitrmmsasde@ﬂblagaaa:ers and

extracel | ul ar, bln ransmne ng a tyrosine
o nasd: acaRiot R B PTp S Rt e ABREET HAET vy 8 hgm 2 Pon
of cell getleasdoboatirding Ig@ﬂmhal(luy) am?mdllugeeumhlafna@h@-rndhe(témlpfrosthe
Inappropr ese kinas

d :
aber Fant Heaaed PR A RE Pebapiis TREH o TiRs Pl SRames E g as + ©
over-exprmsnedmaoetamﬂrmitlumudd’]as been shown to result in uncontrolled cell
wth. A b t t ty f h, ki | i nked
Do el gnant | (7eeardBaRT REO Rk BB s ol P e o iBL s
coul dOpr o)hiedm:ad:am:e% WInlelaevmms almemtmxéﬂula@rmwgh Aacted heredetpiswhangenis| ude,
f id hf t t t d d
or ot -1 e SRS SR o Hspianon *Slefa AR in YRt e BN Fert ' or owe
factor reoeption incMa&fmhibitors/ ofoscepdokiymame kinases, mmnuac@t@rmabsmelklriaeeand

e der el o, 98 QM ol SR AL DATEL A, ARNRL AR LIL BrBndlR ldsfont pitbstact or -

(IGFl) 30rec macro age ystl TK, ckit,
cnet, fi bmyabinasutol gigoaliriy, iaaatRes oféagepes.eceptors, Trk recept or S (Tr kKA, TrkB,

A T R N e s A e
ant agoni sresdummvbmhmpteirysrlmml\m@ ikithearsguliatién Ofi det) gsovethd Sanh prad@nse
o | gonuclGalld &hias & O B LAGHRTERERPLOTSGBRY PAGNIR LAk GN DT growt

factor eptor ion ar escri |ns anc ath, John C.,
Exp. q)i n. Thereceprr §mosing ROQHs andtra0dro¢0B@B8 PRIFINEB20VAYA0 2RBARlular

1.0( 6): 803f|g§%§blwt§ﬁ8f on ain ta t?gnsm%bygle @qmeNQ e{n% a t?%g}ﬁ%rl%qajsg%%ma d Lofts, F.

et al or ‘receptors  as ecul’ar Targets for
Canced Cliftersploetyapsine ddasestark mnl,ve@mmheae@ma(emrof cBhgrodth @RCanergesisrallg94,

London. Tyf0 @gvevg{#ér&%f?ece +sch[2§\5no§o&9atte %QN@oﬁtrBl%%tﬂuYét%ﬁ%?B%rn Kk Rigs are

termed non- YT OSI ses tor rosi ne Kinases for
use in tHéngseesenabérrant kinasm growti tatvtcmrr@:elpmrgletl\styoﬂor pmmwieibaloverar gets of

anti - cancep, LGSy g!ru'?{t gﬂgﬁ?sct%e%zshlo 'to Fedli inzﬁrzgogtg@ﬁ(egbﬁ%ﬁ%'%v&tﬁAK (Focal

adhesi on ﬁ( nase) , FosSi ne KIl nase, non- recept or
Ki nases angoediretit, shavhbestant a¢t|vtij/ of sush-kinesephas begyy ki & waligrset fisswet i on are

desc oo el Yo G2l oyl RS her 2y o
Annual rgvetbmds;fGnqmmfwtcmggqepms |rtgm;de,4f©z1,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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SH2/ SH3 domai n bl ockers are agents that disrupt 5H2 or 5H3 domai n bi ndi ng
in a variety of enzynes or adaptor proteins including, P13-K p85 subunit,
Src fam Iyokbmeasesi adaptor nol ecul es (Shc, Crk, Nck, GroZ)usace/oRes3 GAP.
SH2/ SH3 domains as targets for 15anti-cancer drugs are discussed in

Vet hod.  9ApiED3s: Gpavel 86T B Rop eV Sl iRl HPa e SiRlces

i ncl udi ngGM\Rhkamasec@ﬁsleadeaﬂgb&QWvﬁNmmohr Tagketsder Ohosk @hsmotheRady, ki nases

(raf k), en or ra ; | at e | nas MEKs), and Extracel | ul ar
Regul at eoedK?\&)é@Bg” %L@?&Eﬁﬁggﬁ’%mpﬁsﬁggéh’ angﬂé'l y 20menber bl ockers

i ncl udi ng bl ocClkessneokind¥€Sswhiah pheanotlyedveth f@aomcem@smmms amjtermwbdra- i ot a,
zeta) .. 1kB kln se fam akt knﬁ'\e

Forls Eedgane Rasbats (0T tceblon el s P P e St i
ki nases awtdch aﬂenbngtat:srcs poleatieidbrgatseofded canbedrugs, MalmeewBe, Lik, Fyhayes, S.,

Saman ek cath RBIIR00a (it B3ion SinaSu BRARS bitinsiiisb rAnd BasAP sych ASH-

1101- 1107recém&§ag_1$es add agahéts wh(&hrm:hlialt nén-reckPB6 )yrdsamecidnassuiunaips.ar®7: 41- 64;

Philip, P A rel s 9 ncer eat nt and h. 78:
57 Pl kB o R S5 B Cotey b LdeeneAER ol HERRElep] Ba SRS E4f 1)
2000 1022:Re%%érchL8 (S) 4Bat-ed; ahld Bo@n268,, Flggand. J\(HQQ?)erulaaneaew ofL., et al,

I nt. ncer Ir?é é,? @% 44-52. |1 nhibitors of Phosphotidyl i nosi t01-3

Ki nase faF?i”P“”o ud| ng bl ockers of 30P13-ki nase, ATM DNA-PK, and
Ku may al so beSHl@iSHGIdomaurtMeclﬁrearengentsvtbattdlsmpt S or iHhdsmaindriming mcussed

Canman & NariRnor snbned or SRS BroERE Mol IR Bl Byt Al kales. s o
(1997), lauaptonatdlemabss (Sbmrora,l NaK, GBb2)cinerRast GAP aSti2(@H3 dBnaine gy targéts for

(7): % o- dnh%%ﬂc%ho(e%&%' are dls[%hsseéd in %?‘rﬂfﬁ%gll rTel%Wé&%og)&{n?q%%’haﬂ'r%a%%lo% E Al so

of inferest rnventt onare I'mg®inhibitors
such as msTpimbloga:stelthsxcaéé’i)ﬂZérﬁﬁ Myoi nosi t ol anal ogues. Such si gnal

ORI bi t C
ol coul ar - Tar Aty PP el Ee Khese e R R RMa banendd RNy err
CRC pr esswi@ditclutle hibokers BARet kieaseg (G, Mﬂogngmﬂxtr‘acam‘adlﬁtagutateqdénbmy

! nh! b! tor E?{s?fén'a@ﬁ)tjafz ru?ar?-{e %§ed%ﬁg&%3%ﬁ§g%gﬂw&?r anr%Tsli, d Pa\%l';’

i nhi bi tor arnes rans rase era erase, “and CAAX
pr ot efs esmembwdild>cka§ in¢ltiding bloskers lof A a ¢alpla, ibdts gamnizo 2psies, mndambda,

| mmnot hag P SHENHI Bl PTIRAAKRODPRE BRVIEEL LR IRT AR [ vation In

cells con aining w an‘t ra a8 ANt iproliferation
agents. Ra@nbereoguh“éGlibetarremmordmasgsdBscrm§sm¢b/Tmre@mhakms¢@an00nI@bl,tors

Rozad ) - di cal

Sei ence. oript b SeNARRB vimbmel® ey s Ry, RpleRE), 8Ll TR0 oy o
(2) 99 - Biochenasity. BQ@@J@Q @BDBME P Aetrai, @L%@Q\)a\@hQB((QPOQ)Q Bachemical As
ment | @“equ%*?r%{éolo bbPRM ﬁ%%alglgé‘éa@hg JDO\Me%CéQEF%r g@@éu)e Qgrir!sgjﬁgﬁly@' ng nay

al so Serve as ansduction I/n ftors
t r ansduct37eH - @‘HtH’M@foBI arid HamierALi (ﬁ@B@)d@@ncetéFreaimeofaﬁm&maz@d 78nd-2hodi es

For ' examieSrins Sha'BiossBAEall MURMAHERERefLofirs bR 20bY 2 0 el e
Monocl onaFI’ate&(ﬁtNdoﬁcBmmér@mnyadmesdﬁqadl fFurbals|nt. akeaeer TRQAM). 8aREN 44- 5(22000)
26(4), 269- 28@?&hubu‘t‘<§?ﬁ§?§%§bh8tu |R%@itcﬁ‘-@t@P%fa&ﬁ?&e%e?éfnﬁ@du‘ﬁg Eaé'cﬁna' i ”9

in Breast cancer:er am |y Receptor Tyrosine Kinases, Br ncer Res.
20 2600, mw)nasq,?/BTMSQI)IA Ri@ngd 6B VEGHR2 be pe@fuhnéh@meswdwe(né@re PBcbkken,

R A et 8 F‘ecéé [N LSRR, M uREh Bbi Mam

Anti - Ir:';lar? %odyI (ﬁ tunor g v\i4 gJEfirzl\)%m ce, %‘,an(r:]e %}Ogg 60,

5117- 5124@12 -8; Canman, C. E, L|m D.S. (1998), Oncogene 17(25) 3301-3308; Jackson S.
(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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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 scussedwal2owassiz125regard to signal transduction i nhi pcrarsgoiloeishs
receptors are recept or tyrosi ne Ki nases) Angi ogenesis in general is |linked

to erbB2/ EGFR ce inhjbitors of erbB2 ve been shown
Lo Thhin t s daRlen i BS Bl Ryadlon o B aT GO Seeiba s Such
non- r ecepisphobptidipageeClolovies dndNwitdsits| enmogbes uSech $|gna1mﬁmlmeetaren with the

conpounds, of .t he ese i NV t| on VEGE ant.i bodi es,

oht o do de8prsdTnBER D ARdaRRopR Aok o8O ol iR B EBH b na <o
the |i gartchen&jmérbpyredi ePalileVonkimahiahd Cavaf KérntGRIT pres(saDQ#La_ondblet a3) that wll
i nhi bi_.t angi ost a i,0st at i I SO prove

Lot B o oS B AL s R b RS S S T R8s >0, Pl

(2000), @@meegendreSuch iBBibItE XeLRIBIBhibiE b bEfabessylfBnsE¥ask) @ramﬂEge&mgﬂ Der ynck

R (1986 S 1250-1253: Y 19:
3460 34682000 GRS PRT Seotel oo sSnse oidrikeles log oy and

i mmunot hemapmuthempye@un‘e rrrsmbm;;s ledvedelee stiseih td block rcdseacpvameem celisvent i on.
There are_a, nunber es.to erate ans i nun

e oo ool Ei §pe s et 4G U PR PERPR 2P G ey BHedGene

vaﬁcmﬁazI iiomisitiorT Iseﬂsﬁufssseﬁa:gﬁg?éro:vgwimadao@aoza?mﬁk/??cﬁes/amy $1§ I\f‘lj;'rstlenaPl z <l
ance ne \

o anur e (e BRp BTl 8dq i 23k ARRY. RNDABDE LR bR S8 roach

agai nst an bRRIOEGYRO &2)99f-o10#] and BReGHihyBiSphyst Aata, (1(9399m423cas)ne<=30 Res.

3569- 3576; angA C@g@ n!fggﬁope ag‘lnl%&)g/ 4 oﬁ%?sbl] ggce p? E}{]I Cerllggﬁd blnalng (1119398)

Cancer Res. SIS p gi néns
bcl-2 antdlmeeastslgoaimtahednotldem)hlmms Mgmubefs:gmj tiansdueéiort pathivagt | on of

the R’ esem tej&oqg%%fudggthel\ﬁe%ebcbrhﬁn%n%g&]%?ﬁ)odleéor el e%ra%IellLﬁ){(r @Sh@éunQu'nSCk

apopt05| pr egu ron o ere
chenor esi dscmmm:ef re&tpidi te&smv@asb&vﬁortehahptehmclepe @22 hEdGHgt smtciflcfwdnb«zﬂy (EGF)

stimul at :(Eeéag}e naR/P@tQC?éSI %g)ﬁ%lsArﬁg\%&hzh%r é}( mj H’Mm%f's %ahcépsfl e

Ther ef or rat égi es e expression o cl 21in
tunors haRey. c(emmsze(a; éﬁQQBBhHeedepbe@eérbBZamhbob&e(s& Tyosing Kl?imaee 17111

i als, G313
 bapont cprata i B eaner Rt sy e bR d iR ins e s Bleae it Besr £ or
?gi-zzi)grzaooosﬁ(eﬁsfd 1I8G) \AAt QCBJ\E@FIZlepZ((IfRﬂQﬂt ))ody] (SedIB‘ﬂekk@mlzlA ?2.-879 ol |
- al | nNti1 s
o2 Sl I TR 2 AR by BRI A TEP s el Sy A& s o1 ot
t he cell tﬂmoygdowth |Arﬁ|amd:e;noef Rps.dRed) 6k sases12dal | ed cyclin dependent
ki nases (CDKs) ns ternmed

Syerire Soms N ok iet knpdk FksheRls Mnlthof mBV st b8 sPl- P e Bres§h

coordi natlmemd:bm vmhlbunrsaﬁdmglngemsvm'elamed O GHRfendreB2 aceycd:iscus/s@%mml exes is
o cani doed ERAR rRRERGRE Ml THY HR b B st B o Bt s of
cyclin ZW@I@edesﬂs irkgemesa $5 linkad taeibBg/ KRR sigtlitd, sirsoedni@RKGs aﬁethmanbi tors
Ther . patafe3 oobe T o sl iR FmaRAPESE biefione Pt ne cancer
t r eat mentAaeetdirggly, obntréeeptdrayroside kimassinhibitoisnmodwioke ssddhie combadtiomvih theet | on of
Conpound én?p%gn@g 01J tﬁgﬁFesgﬁltqn\%}‘]ttlbﬁnﬁ&pe)%%pllé: a?@%GF 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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such as one selected fromthe group consisting of anti-m crotubul e agents,
pl ati num 30coor di nati on conpl exes, al kyl ating agents, antibiotic agents,
t opoi soneweaseldoss3shi bi t ors, anti metabolites, topoi soner&se/us2émio2ises or s,
hor nrones and hornnnal anal ogues, signal transduction pathway inhibitors,

non-receptor t I ne ki nase nesi.s inhibi S t her apeutic
agents, proap f %segd%mrgunojﬁ %ﬁc rS?meéséT?adr?i t?\ég%qmurbﬁwte epgorrpound
A of thi dnvemdemt Tiedreiase dambkr aflSmaiunblogicttategiesfto Asheratenart henmrfeeat ment of
35cancer and art L’Ilél ti% I, n_.mamal s ﬁartt' Cu‘ljofﬁr @(thurrans , itn neq.ﬂ t her eof .
The net hd@SR"SEhi' 835 E}R‘?Q'%%arnge{‘Fré‘YI”nbeé Tt YR APEREY s PR mammal s,
i ncl udi ngfiuacposimnewTgugic&spraatnienintlyese grgattycertan cdy teodughrtombmdzdof such

he present

t t t. al ff i
e B oriniT ARG BalohelS LS B TR P BROT oS sBofios ey Rhmooun
Ain't he |manmb@gkﬂumooﬁaminﬁmdrmhegmnfstcnfrbBB/EGFrR arbdowllyin Reilly RT etTdie

I nventio 0 Provi manyf acture of a
medi camaﬂ?&#@r Ol%ggera{ges kfré?ﬁ#t;lapgphen@%@ﬁgg%ﬁvng8 Ha?rbdtleP%w des
for the UGk (18 @anoemlesA58n 1068 18Ahuf act ure of a nedi canent for use in
treati ng cance OTh |nvent|o al S0 row the use of aund A in
the. manuf act urS%P YeRiaPeaRanpls Soiel G ?"r E% Sge”S?toﬁQ‘?”[“C'seF’%e@may The

i nver®i oralsd Ismu:mdonﬁlﬂ;a&nﬁ@mat@npiﬂ&rmmemm ||rwahtlmmlvmmmar$ ofithé @cl-21 fanilyroft he
treatment_of . canc A nd a ph ceutlcally
ncoopt abIROEIRANER aryehRE. PRTEHERERotRER P SR b IREAR, raceut i o
conposi t |<11)1|anf0053|snax11:e1 Etutdhas Haweahomnnthabfheaamdurnnai growthi fabtor GG )i ssiewila@espound

A and a pa?] a?pﬁéf%% Sﬁﬁ% ﬁélai) a?ml re“r%(r:H TherefOﬁ strgt-gg%s d%g Rg\é{%g

exanpl es pr es invention Jare “not
I nt ended downrreéguldte tHeeemosqu@naff bt:lh’élmtumersthaya damodeﬁrataédhr‘rm éemeftbane and as

Cl a' gsszaogﬁlow in P II/hrEtn%Is namely Genta's G3139 bcl-2 antisense ollgonucleo':[ §oar ation
N— { (1S) - Zushipnoapbpjatis sfrategies plimgyid@rettisghst blidopudectileatratedy (fdr-whPare- 1- net hy

-1 H25p>@%é§%éﬁ?(/@te&é Qi QPRBOGF 3" O IRCHE 18YH195809! 4 fkitaald o ANHNO

H2NH2N 4 oxane
(1994), Antisense Res. Dev. 4: 71-79.

Cell cycle signalling inhibitors inhibit molecules involved in the control of the cell
20  cycle. A family of protein kinases called cyclin dependent kinases (CDKs) and their
interaction with a family of proteins termed cyclins controls progression through the
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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I n MIBE 30Anor phous

N-{(1S)-2-am no-1-[(3-fl uorophenyOnet hyl ] et hyl ) -5-chl or o- 4- (4-chl or o-

1- met hyl -wBR2pyweessii - 5- y1) - 2-t hi ophenecar boxam de free base/usgopneysas ed as
described in International Application No. PCT/US08/ 053269. 1 nL of nethyl

t-butyl ether (MIBE) isS 2010/ 088331PCT/ US201Q/ 022323 added to a vi al
cont ai ni ng 50.13‘3@‘%9‘1 8%%%%5@%??&%%@%&89frtf"('“;'n mammals, including
f | uor opheniyigngetdiypriset Ayhinisiety oraosubjdctinatdedrod slcmieddinntlathpyapeatidallp- y1) - 2
- thi opheegr%c]?r boxam’tdﬁ free b e Vbst OL. th’%l solid dissolved. After
addi ti on PR ] Famm“@@if,o e PATEENVEMC i n 1, 4- di oxane) to the
reaction m xt urhe,ingentibh tiiso$odvidbsFomthe usalof Coapba@tt At thgunmarkifyctat of aom
t enperat ure,. q}l%;gt %rt he reaction m xture was anal yzed by pol ari zed

L

An ali
i ght ~ni cfp%cg%%?fﬁ(f% '%ﬁ] e solid was found to be anorphous. The slurry
was t hen heat ethetiovetfiofCalsoiphovidegrfei the use iof Comgotral Aiirsthelnvanufarsire of at he
solid mat e%#.al , ‘{?e thin sIAAH{.lr% igﬁs stirred at 40 C overnight, and then
cool ed frofi'A"CHY 5 &AMt h E "Qhi t e slurry forned. An aliquot of the
reacti on m xt urhe imahtiamalsppealidys faOpeluae iof Edmbogit Am theosarafpctrPlok and t he
solid was (faocl)und ttﬁ rbueS cr ésttgl | i ne. The white solid was coll ected by vacuum
filtrati dRSEHET AENSG!T 8 AP BH°E over ni ght. The product was determ ned be
a crystal | i ne Belinentiyn tilse pRoweksrfothRage bf ComaotndA i RERnuiEdttdrerohadepi ct ed
in Figur emldi 15Inq35rr umenfr(:a ﬁl %?:ﬁultiM niflex I'l, Serial DD02652 Key Operating
Par amet er 8¢ FHTHE P NSP e RIT g Ss‘arrpl e is scanned using the follow ng
paranet ers: 20BednvandingatsoDreMidaddgr @ psartnacettivat eontisdivatfarusgonie: 30k V,
15mA Radi.at | : I S A F nt_tine:. 1. nds
255 ep. i GEl T 205y T SO ROS S ER e B A ol - R o BB t o
I nci dent dde#&m optics: 2.5 divergence angle soller slit, 1.25 degree

cLverigent <11 o ERS by fPs PR S8203) fofRB bRl B T act e
treatment of arthritis which comprises Compound A and a pharmaceutically acceptable
carrier.

The following examples further illustrate the present invention. The examples are
not intended to limit the scope of the invention as defined hereinabove and as claimed

20  below.

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
H,N . H,N « HCl

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
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30Det ector Type: Rigaku MniFlex 11 SC (Scintillator Counter) The sanple is
packed into a zero background sanpl e hol der (100pmindent) and gently

fl att enedwOosprigsss3gl ass slide. 35 WO 2010/ 088331PCT/ USPOTA/SOR2B8232EXAMPLE
2 Preparation of: Crystalline

N-{(1S)-2- h th hi 4- chl 1-nmet h

1 py BRI & Tl G SHEBR R HaRP i Y G BE GKs 5 m of

][\/:TBE Waﬁ f@ddﬁﬂe?;ﬂ)n&’dtﬁ};l%thm -Hehidko{4-ESHM@roarinsty 1 fi-{prazol-5-yl)-2- 5.y1)-2
uor o ne e raz

o op heRbpadesa ek S e TSty VB el s b Sisempie sachiborifd By o2l

heat gd t cacitD@ ewj.,t29. TmlgoeAM ¢ tini mOrItg(ahe)rtthhdﬂmactlorﬁmsmhruIa whute)f;oh@M HCl in

1, 4- di.oxan

. 125, 1 . dd f t Af t
adai £ Pon BretRle T ned Bo Brtom B IsRRER re b Aud PR B PARUSYES ¢ and
1 nL of ametyaed bybblerizmﬁlmddﬁdogaopyl(msmamjtablsomfww’&)usoltoueambmhbad; After
th d f the HCI [,ut, dd lid t d.
The o1 ur r{ BakeRopr feh PapRi a8 sbPE W aTEEE sy RER R A b PRl el o 55
over ni ghtmatetidl. J0ehinslueryhasdsirrat a80°C oddightiadd BEenCoolEddranh#%C sokbd
b eed ovef ndiEt WS G el M55 ke 2P S baBhat REE Bl o e 1o o
sal t 10ThepomizedlIlgwasmi:msmbyt(émleaﬁd ﬂhasﬁod:d mmomtdrto(beld@stailma T wiote
h t d.to b f
CPxaDy paEWEs aBfitid Oy Vactlhdlifiob kel Dpd SURP G (U kPt o
peaks belwas, deiermlmeﬁ thea@ eryataftink tsolibp thierRovafer XlFia;(lefmné’tXRD(Rﬁ)a;b@Hte('n/al ues

given in heta with d-spacing in parenthesis):
7.2(12. 26%%%%?% Fﬁl e 17, 9( 4. 94)

15 Instrument: Rigaku Miniflex Il, Serial DD02652

Key Operating Parameters:
Method Normal Run
The sample is scanned using the following parameters:
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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18.5(4.79) 20.8(4.26) 21.5(4.12)22.4(3.96) 22.9(3.88) 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) 25

28. 8( 3. 10yBQUN@sB4) 32. 4(2.76) 32.7(2.73) 35.2(2.55) BETAS20148)2803 0( 2. 25)
41.3(2.18) 41.7(2.16)

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

pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride

5 mL of MTBE was added to 213.9 mg of N-{(1S)-2-amino-1-[(3-
fluorophenyl)methyllethyl}-5-chloro-4-(4-chloro-1-methyl-1H-pyrazol-5-yl)-2-
thiophenecarboxamide amorphous free-base (0.500 mMol.). The mixture was heated to
40° C with magnetic stirring for 1 hour. A solution of 4M HCl in 1,4-dioxane (1 eq; 125.1

10  ulL)was added in four equal portions. After addition of the first portion (0.25 eq), the
mixture was heated to 42° C and 1 mL of acetonitrile was added to dissolve all of the
solid material. After the remainder of the HCI solution was added, some solid material
appeared. The slurry was stirred at 42° C for 4 hours, then was cooled slowly to 22° C
overnight with 90 minute holds at 35° C, 30° C, and 25° C. The white solid material was

15 filtered and dried at 50° C under vacuum with a slow nitrogen bleed overnight. The yield
was 73.6% (0.3685 mmol; 170.90 mg) of the HCI salt. The solid was found to be 1:1
stoichiometric HCI salt by ion chromatography, 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) 22.4(3.96) 22.9(3.88) 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)
25 28.8(3.10) 30.4(2.94) 32.4(2.76) 32.7(2.73) 35.2(2.55)
36.1(2.48) 40.0(2.25) 41.3(2.18) 41.7(2.16)
Instrument: PANalytical X'Pert-Pro MPD with Johansson Ka1 monochromator, using
X'Celerator detector
30

20



I nstrument : PANal ytical X Pert-Pro MPD wi th Johansson Kal nonochronat or
using X Celerator detector 30 Key Operating Paraneters: Radiation: Cu
(Kal), 1. \5006888833gstrons (nonochromatic) Detector: X CelpemratSer10/7ea33s on: 45
kV 5Current:40 mA Start angle: 2.0020 End angle:52.0 20 Step size:0.02
Tine/ste - 40,0 sec ipScan speed: 0.05/sec Incident beam 2 fixed

anti - scat eé’rog?r Ing Fa5ammptest-ammabl e di vergence slit Diffracted beam 0.02

rad sol | eRagwdtich; ancly Moﬂgrﬁmwgb%ngﬂ?dmé?(?ﬁéﬁ&hro‘iﬁdtb) Sanpl es prepared on
silicon zero background sanpl e hol

Detector: X'Celerator
Tension: 45 kV
5 Current; 40 mA

Start angle:  2.0°20
End angle:  52.0°20
Step size: 0.02°
Time/step: 40.0 sec
10 Scanspeed: 0.05°sec
Incident beam: 2° fixed anti-scatter slit, and programmable divergence slit
Diffracted beam: 0.02 rad soller slit, and programmable anti-scatter slit

Samples prepared on silicon zero background sample holder.

15
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.
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EXAMPLE 3 Preparation of: Anorphous

N-{(1S)-2-Am no-1-[ (3-fl uorophenyOret hyl et hyl }-5-chl or o-4-(4-chl oro- 1- net hy
| -1 H pywaz2ol0/B8381) - 2-t hi ophenecar boxam de hydrochl ori @#€TA32010/022323 The
hydrochl oride salt of N-{(1S)-2-am no-1-[(3-fluorophenyOnethyl ethyl}-5-

chl oro-4-(4-chl oyo-1- y1) - 2-t hi ophenecar boxam de
pr epar ed éé‘ﬁ%’?‘&l‘ RQE’EE&Q% qxégépyﬂla@g%%lze 96 of International Application
No. PCT/U52008/ 053269 having an International Filing date of February 7,

2008, an ¥ g% er nat onal Publicati on 25Nunber WY 2008/ 098104 and an
| nter natiIEﬁ'Y 15'P9 éf"’i"Bﬁ €%t e of August 14, 2008, which generally states

t hat t he fegedbasenA®Ipound, N-{(1S)-2-am no-1-[(3-
fl uorophenyl)net hyl] et hyll-5-chl oro-4-(4-ch| oro-1-methyl -1H pyrazol -5-y1)-2

-t hi phetiecanids igricaancd using teafPWina Paramets: i n di oxane and after 5 mn,

t he sol utsdg,ﬂ ré@&@f@ﬁd‘ggrr@gse{q,oqmadrl ed under vacuumto afford
N-{(1S)-2-am no-1-[(3
30f | uor o PRAATPHRAWES| ?%WQ@I‘AS chl or o- 4- (4- chl or o- 1- met hyl - 1H pyr azol - 5-y1)

- 2- thi ophenaearderarcdecAyl ochl ori de, yiel ded an anmorphous solid as
i ndi cated by the Powder X- Ray Diffraction (PXRD) pattern depicted in Figure

3. WO 203%@PeeE$3TPCT/ US2010/ 022323 Instrument: Rigaku Mniflex 11, Serial
0002692 I@;{Jnm,e,ga’;[)@gcé?ﬁfsaneters Met hod Normal Run 5The sanple is scanned

usi ng the | ow ng araneters; Scan range: 2-40 degrees two-theta
Gener at or %Wéjrth B8RV degnepp st PYIFeRur ce: Cu KAl pha Scan node: FT

10Count  tgdxm:axik: DtherAABES
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
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Step width: 0.020 degrees two-theta per step Scan axis: 2thetal/theta

I nci dent Beam optics: 2.5 divergence angle soller slit, 1.25 degree

di ver gentwel2n10/088333nmm RecSlit, 1.25 degrees anti-scatt ePC3IUseo1082i3Ls r act ed
Beam optics: fixed slits (MniFlex Il), 2.5 soller slits Detector Type:
Rigaku M niFlex Il SC (Scintillator L r) The sanple is packed into a
gl ass sanple holder and gently fl at ing a glass slide. 20EXAMPLE 4
Tabl et Conposition Lagjeciakle Parattoat &sﬁnabélime cel l ul ose, sodium

t h gl I t d
N (19 2 am i nisfPRTR R ER R e B G reckePE mrspdond by sUpgr o- 1.
the 25propor L ons. Shawn. | i cotennc o The bl gnd s Than omnr esead i nt o
R T e Db e T L S B R S
fl uor ophemyr@a&tdnyé.] et hyl}-5-chl oro-4-(4- _ _
chl or o- 1- net hyl - 1H pyr azol -5-y1)-2- thi ophenecar boxam de hydrochl ori de

m crocrystalline cellul osell2 | actose70 sodium starch gl ycol ate8 magnesi um
stearate2 22 WD 2010/ 088331PCT/ US2ZEXAWIBPR 823

Hygroscopicity
10
Crystalline
Crystalline N-{(1S)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-
1-methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride made generally
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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EXAMPLE 5 |Injectable Parenteral Conposition An injectable formfor

adm ni stering the active ingredient is produced by stirring 5.0 ng. of
crystal | iwe 2biofo888) - 2- am no- 1-[ ( 3- f | uor ophenypnet hyl | et RgTS2010/0R32D- 4- ( 4-
5chl or o- 1- et hyl - 1H pyrazol - 5-y1) - 2- t hi ophenecar boxam de hydrochl oride in
1.0 M. of normal saline. EXAMPLE 6 Fgxnroscopi city 10 Crystalline

Crystal line Amotphious

N-{ (1S) - 2- am np-alkepadid éxpariopheoy eyt dey,mnidrpleshigr &) 2-drdinehi[@01- net hy

accor 8 ng BRI A C S T o oA 2o, was L est ed

usi ng a MHibpA&ietatboxaraie @%cﬁl@ﬂdma}onmmdmetofbeldnm«perm&FPW) Sanpested

Prepar atl on: t WAt No dryl ng Experinent Tenp

(O 25" 2ofte a0t b SR ng BRBold PBICH &1 rori o (v

% : 0. OOZEamiﬂeMépalmmcm Loggi ng Inter vaI (mn): 20r0 0Ol wt %

There were I\;e Rel ative Hum dity st\ggtserused. The Relative Hum dity at each
step 25i s as Folloms. 1 - 40; 2 - .3 - 60, 4 - 70; 5- 80; 6 - 90; 7 -
80; 8 - Tyirg Fen@®(°C)O - 50; 11 - &0; 12 - 30; 13 - 20; 14 - 10; 15 - 5; 16
- 10; 17 Heagqg R]age °C3791|n)19 40; 20 - 50; 21 -60; 22- 70, 23- 80; and 24-

90. 30The wei ght 1 ncrease of the corrpound was | ess than 1% w w noi sture,
i ndi d&i gex Drying Time (min):
Experiment 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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. the compound has a | ow | evel of hygroscopicity. Anorphous In
a separate experinment on a different day, anorphous :
- N{(1S)-2-am no-1-[(3-
fl uorophenyl ) nmet hyl ] et hyl1l-5-chl oro- 4- (4-chl or o- 1- net hyl - 1H pyr azol -
-y1l)-2- thiophenecarboxam de hydrochl oride (confirnmed to be anorphous
by PXRD), was tested 5using a VIl instrunent SGA 100 using the
f ol | ow ngwimet ihathimestispl e Preparation: Sol vent: Water Drying Tenp
(0C):60 Heating Rate (C/mn):1 10Max Drying Time (mn):120 Experi nent
Tenp (00):25 Max EquilibriumTinme (m n)300 EquilibriumCriteria (w
M : 0. 0025i n10 i M-{D&)-a-aovge i H(G-fluotopheayl)methylipthiZh 6 @hdio- wr(4-6lh|6r016

Th I atiy di ty at
cach st ep ¢ pRprA b nSLa bR gl RE oS Ay Ralind Ty

50; 7 - 60; 8 - 70; 9 - 80; 10 - 90; 11 - 80; 12 - 70T13- _60,ht14-
50; 15 - 40; 1 svei g

I ncrease of th;'g 'L(‘:gﬁ gﬁ%gutuca%gltu?rhé%n%@w&1%9 F%Q Pﬁl ndi cati ng

t he conpd‘imﬁ)ﬂ*ﬂaéylmﬁh@ﬁ“w&@emew 4g-ghlose bpiethy-§H-prEzbleS-yive- pr ef er r ed
enbodi Mengg ﬁénetcgl%okélﬂﬁ%&%clﬁér%e'lh 'cﬁ@l{anlﬁé ﬂﬂmb%dtatﬁ\aﬁﬂg%e‘rﬁg%éllg I's 25to

be understood hat the invention is imted to the
i nstruct |Qﬁ‘?§ptﬁ@|9§?ﬁ'ef or diluent.

3. A process for preparing a pharmaceutical composition containing a
pharmaceutically acceptable carrier and an effective amount of a compound of claim 1,
which process comprises bringing the compound of claim 1 into association with a

pharmaceutically acceptable carrier.

4, 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 arthritis.

5, Crystalline N-{{1S8)-2-amino-1-{(3-fluorophenyl)methyllethyl}-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-

Ray Diffractogram using Cu Kea radiation.

6. Crystalline N-{{18)-2-amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-
(4-chloro-1-methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride having the
characteristic diffraction peaks recited in claim 5 and having characteristic diffraction
peaks at 25.1° £ 0.3° and 25.7° + 0.3° in the Powder X-Ray Diffractogram using Cu Ka
radiation.

7. Crystalline N-{(1S)-2-amino-1-[{3-fluorophenyl)methyllethyl}-5-chloro-4-

{4-chloro-1-methyl-1H-pyrazol-5-yl)-2-thiophenecarboxamide hydrochloride having the

characteristic diffraction peaks recited in ¢laim 6 and having characteristic diffraction
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. disclosed and that the right to all nodifications comng within the
scope of the following clains is reserved. Wat is clained is:
l.
N-{(1S)-2-am no-1-[(3-fluorophenyl)nethyl]ethyl}-5-chloro-4-(4-chloro
-1- nmethyl-1/1-pyrazol -5-y1)-2-thi ophenecar boxanm de hydrochloride in
crystalline form 2. A pharnmaceutical conposition conprising
N-{(1S) - 2pesais AD21.57 £ 3-3° and 20.8° + 0.3° in the Powder X-Ray Diffractogram using Cu Ka
f1 uor opheny hyl ] et hyl ) - 5- chl or o- 4- (4-chl or o- 1- net hyl - 1H pyrazol -
yl) - 2- thiophenecarboxam de hydrochloride in crystalline formand a
pharmaceutically acceptable carrier or diluent. 3. A process

for prepari ng Bﬁérﬂﬁggﬁchp&lmp%gﬂgﬁéérhbr%rhg Pl ﬁ-@%%{)Z—a{nm% -1(3-

pharnaceutlcal accept e carrier an e et i ve

conpound ﬂ}pFQﬂhQPYHnleth}hﬂ'&fﬂl Spinbsed4eblepr1-swthybi Hriyrazgl-3-We-2c onpound  of
claim1 'tﬂthéﬁe%Qﬁ;'oi‘éﬁi@@ h}oarbaq|@nd%h¢arvm§qr¢é1&ﬁag§étéaét.@9$@%i é\ﬁé%lkg%&l’egr
4. Use of a conpound aim1 manuf acture o I cament
for use ilRcCEABEEEHF Rﬂarw@gé@ﬁ"hgcw@béee%ﬂertoy digfen di sease or
condition selected fromcancer and arthritis. 5. Crystalline
N-{(1S)-2-am no-1-[(3-fluorophenyl)nethyl]ethyl}-5-chl oro- 4-
(4-chloro-1 -nethyl-1H pyrazol -5-yl)-2-thi ophenecar boxam de
hydrochl ori de of claim 1 having characteristic diffraction peaks at
14.40 0.3 and 32.4 0.3 in an Powder X-Ray Diffractogramusing Cu Ka
radi ation. 6. Crystalline

N-{(1S)-2-am no-1-[(3-fl uorophenyOnet hylj et hyl}-5-chl oro-4-

(4-chl oro-1-net hyl - 1H pyrazol - 5-y1) - 2-t hi ophenecar boxam de

hydr ochl ori de having the characteristic diffraction peaks recited in
claim5 and having characteristic diffraction peaks at 25.1 0.3 and
25.7 0.3 in the Powder X-Ray Diffractogramusing Cu Ka radiation

7. Crystalline

N-{(1S)-2-am no-1-[(3-fl uorophenyOret hydet hyl } - 5- chl or o- 4-

(4-chl oro-1-net hyl - 1H pyrazol - 5-y1) - 2-t hi ophenecar boxam de
hydr ochl ori de having the characteristic diffraction peaks recited in
claim6 and having characteristic diffraction peaks at 21.50 0.3
and 20.8 0.3 in the Powder X-Ray Diffractogramusing Cu Ka

radi ation. 8. A pharmaceutical conposition conprising
crystalline N-{(1S)-2-am no-1-[(3-

fl uorophenyOnet hyl | et hyl ) - 5- chl or o- 4- (4- chl or o- 1- met hyl - 1H pyr azol -
y1l)-2- thiophenecarboxam de hydrochl ori de having the characteristic
diffraction peaks recited in claim5 and a pharmaceutically
acceptabl e carrier or diluent.
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