HYDROXYLATED PYRI M DYL CYCLOPENTANE AS AKT PROTEI N
KI NASE | NHI Bl TOR BACKGROUND OF THE | NVENTI ON Fi el d of

wo b@olosoasnt i on [ 0001] This invention rel ates tPCHURINEN30602
i nhi bitor of serine/threonine protein kinases (e.g.,
AKT and rel ated ki nases), pharnmaceutical conpositions
containing the inhibitor, and nethods for preparing
this inhibitor. The inhibitor is useful, for exanple,
for the t HEDROXYIoATEPORY RIMIDNG: &)Y CIOBENERANE, such
as cancer and ASTAKANPROTEIN KINASENENBIBIRQRr i pti on of
the State of the Art [0002] Protein kinases (PK) are

enzymes that catal yze the phosphoryl ati on of hydroxy
groups on tyro@iArQJ%, GROVND QEA HRARYENEIONs| dues of

FieldQ)[f%ee; EE“% transfer of the term nal (ganma) phosphate
» rough signal transduction pathways, these
[0001¢nzy nesThiv ihveatien cathtes @6 awidvel dhtibieorestt seinkMireamide protein kinases
proliferation, i.e., virtually all aspects of ce

. R
(e-g | AKE 304 Esichdinagss) apRATmarCUps ple FRIBRSIIINES o Qpfajpipy the inhibitor, and

e pafhe PRSBRGE: 1B 1030AR) TORDIS Sy, 1880 woament
hypetproliftrativodiscased) sochnas| caftér and inflamymdtam, bemammelsat ed t o

a host qf disorders, ranging fromrelatively non-life
Descpipti 2 such as psoriasis to extrenely

[0002|1_1’i rul entro @i SEASRS (BKY BrefshzYnkO Blad ehiaBe (R RAd3pkaPRED of hydroxy
rotein kinases are an inportant target class for

groupshen dpr@singc serovubmat itrmoriGo residuds. of pENANS Myt trarsfgeof the terminal

Dr Di scovery 1:309)...[0003]. Significantly, .atypical
(camig oSl St A7 B ) Shouah sienaly peneERfipn VBl e enzymes
modul AP REN @bl BETPIRIafbn LAE pfAlSatibY, 8. f JifGhlsy A aspects of cell life in
abnormal cellular proliferation, netastasis and cell

one veayrorianethet depeathoe PK atiwity flandienG. ped tianks, Sn(1978) ke Protein Kinase

F actsf%(%’rk.eﬁjﬂ%’n, %f%f%%% %%,"ﬁagﬁ%’%éf’ @C :%Lgi’h@%?@\l’éf %B%F’ggl’ PK activity has
been HIRER to Mt of WiSordeekk ranaidpRiroBARati itk hon GifthreatehifigtiiSeases such as

anongst nunerous others, has been specifically

psorigsipio; extremalyi viruem diseasep gudhvgs ghioblastomal(bri eanceic PrRfein kinases are
. ! ; . 9 i
o BT BB BHHTERA T ), N Rev.

DiscdkeAkt:3e9zymes are a group of serine/threoni ne kinases

that are overexpressed in a vari ethy f . human tunors.. )
[0003}e of Sigafigadly. 3xpisal #F¢teing phosphorylation and/or expression is often

reported to be one of the causative effects of abnormal cellular proliferation, metastasis and cell
survival in cancer. The abnormal regulation and/or expression of various kinases, including
Akt, VEGF, ILK, ROCK, p70S6K, Bel, PKA, PKC, Raf, Src, PDK1, ErbB2, MEK, IKK, Cdk,
EGFR, BAD, CHKI1, CHK2 and GSK3 amongst numerous others, has been specifically
implicated in cancer.

[0004] Protein kinases include two classes; protéin tyrosine kinases (PTK) and serine-
threonine kinases (STK). The Protein Kinase B/Akt enzymes are a group of serine/threonine
kinases that are overexpressed in a variety of human tumors. One of the best-characterized
targets of the PI3K lipid products is the 57 KD serine/threonine protein kinase Akt, downstream
of PI3K in the signal transduction pathway (Hemmings, B.A. (1997) Science 275:628; Hay N.
(2005) Cancer Cell 8:179-183). Akt is the human homologue of the protooncogene v-akt of the

acutely transforming retrovirus AKT8. Due to its high sequence homology to protein kinases A
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targets of the PIBK lipid products is the 57 KD

serine/threoni ne protein kinase Akt, downstream of
wEL@E089353 he signal transduction pat hway (HenmP@LES2009/030602

B.A (1997) Science 275:628; Hay N. (2005) Cancer Cell

8:179-183). Akt is the human honol ogue of the

pr ot ooncogene v-akt of the aédutely transform ng

retrovirus AKT8. Due to its high sequence honol Oé
and (orAkteisraléd paltedsPragain KinasakB (PKBal and I&@laﬂeédopk@nél (RAC). Three

sofo o RRG b gy By 5 by Ak A aith Sy an overal

homo HKB®% @a&hsw{mﬁ) ®0c.ONgfl aAkad) ) sxgyozxf mam K. (1999)
t aal , 1987) Proc. Natl. Acad. Sci. 84:5034

BlOChﬂ&ksBlanhys Res. (@gmgyunsﬂéz S LBf:Toplhg?é)mR@grre@oFﬁ’m% m Med. Chem.
29557 06 05385 PRl R ) Sy Lcaion o

consi§t9 BFRPHIERERInThoMEIasy déhhiarat thaN-efnBustSkiabseacatalytic domam and a
pl eckstrin_ honol ogé domain at the N-term nus, a kin

short gegulatgry eegienal the Grigrmainghorln adégmnatb@ﬂyAﬂ(é?g AA¢3 teﬁblblt splice
Vanan%t % nl%ét‘ult&r{%n?g%kﬁel Sl m%&tb WF%@?%@‘@ ﬁ%ltpho%phorylated

e vari an pon recrul

(actlvﬁbédeDﬁmUKB 2 T8 B09°%Id TI0PhRSRToImYd A‘kﬂd(l(l@&) veit2@PKBB) and
at T308, 'T309 and T305 for isoforms Akt

AKE3 (PKBal) respectivel PHb) asteT3ARH M amkSdy? foriSploms véektgf Alfidand Akt3,

respefieh. BB ERETRPRINJSTIog 93 BE ATy (PO difs® Rguigively named

horyl Tok
PDK@fSt it gh 'P'g%%"ﬂ%a{é%ﬁ%g rAé};Glb@@)‘ Une YB1B§3'§B@35’%2()phosp orylation (Toker,

A. (2@03)93) Bldutcdqgnnsqmsoﬁzyuman@ nniegukémkedk klr(@e)dU)K)J (Delcommenne, M.

(1 998'? &PE o%@ N?m 82 %@8% f&g‘i? J{qﬂ ble%g\lg ﬁg& erzialsnﬁglk p@cess

actlvagﬁjn]ré@lﬁre%)lts%%bﬂbeﬁﬂtlém téé%@ (!;et 173 i theT-0eRHRI hé\ihbphoblc motif

activation requires its | ati on on residue S
eI

er
(Brodbpek ehak HE99) -eBigl.n@herny 6isioffer eBrbHISEK Bat. J. Biochem.

201 4%% 948})9 %Egsm et aﬁlé?%’é)h %@i?%}giié?}gl%ﬁho&?{ tert%ﬁlgﬁ&osﬁilorylatlon of |

Akt a(:tl%gs)th@lﬂrfase Bis@)hosﬁh&ﬁﬁu&@% reqfilired Gdtghaximal kinase activity.
nonophosphoryl ati on of Akt activates the kinase, .
[0005}; s( pholghisr %q ligvedb ity assert iy uathest Of oFaNgETy Pyt PRIEFSiAg apoptosis and

enhaxgcgﬁgcﬁb&lyang o%‘éﬁésks esg{o'ilfé}ﬁhér?\(?&e‘r Qt & 5(22%@' Esncgf E{%tg.:]66(8).3963-

ancer tosis ncil ng
3966 angiko ge beaksprassdd (i (mhanfyeifo&hs @Iﬁ }(uﬁmharane&r mbludlegDBﬁt) not limited to,

I W T L O
Acadt Sei. 9@'5‘&0@ 97N d‘@ra?xt k%g%let %(‘9998)(@&9 q§10R%S}195) lundg (Brognard

, ovarian 92) Proc.
et al (8@01) Ci8keBReD DO BPRODH pamqnea(tida(leldt@mgant aAt(145) @IﬁQQEQancer 64:280-285;

coen b BaEL Py Sy e 40 BRSNS, bl 200Dt o) 3 i

Chen. 1%5)45b0¥ and ga%@%ﬁmﬁ&ng@ 18896t AN@087LPrRl Nahd ¥ad. Sci. USA
Proc . Acad. Sci. 93:3636-3641), prostate (G aff

84:508#-B7).2000) J. Biol.
[0006] The PI3K/Akt/mammalian target of rapamycin (mTOR) pathway has been

explored for targeted small molecule inhibitor therapy (Georgakis, G. and Younes, A. (2006)
Expert Rev. Anticancer Ther. 6(1):131-140; Granville et al (2006) Clin. Cancer Res. 12(3):679-
689). Inhibition of PI3K/Akt signaling induces apoptosis and inhibits the growth of tumor cells
that have elevated Akt levels (Kim et al (2005) Current Opinion in Investig. Drugs 6(12):1250-
1258; Luo et al (2005) Molecular Cancer Ther. 4(6):977-986).
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Chem 275:24500) and gastric carcinomas (Staal et a
(1987) Proc. Natl. Acad. Sci. USA 84:5034-5037).
WO 0006%943he Pl 3K/ Akt / marmal i an target of rapan®Ci/ms2009/030602

(mMrOR) pat hway has been explored for targeted snal
nol ecul e inhibitor therapy (Georgakis, G and Younes,
A. (2006) Expert Rev. Anticafcer Ther. 6(1):131-140;
Granville et al (2006) din. Cancer Res. 12(3):679-

[0007389) . [Thisidsivelopmensfof fBiise mb@rgﬂwﬁ ‘taaigetuaaba@m@ély regulated pathways

and uﬁtﬁ‘gg’te é/lsrLg% f‘ glgdlﬁle I?I e?rtg)lljx?) g{ca]agr];d( t%%ﬁrr]glgircc 1nt§re%t f% the medical
and p@@tnﬂﬁc@ﬁ]tlda[] comufity 9-A BomBsui hdl inhiBA1) 2elp@iiméit GfeAkt to the cell
(2005) Mol ecul ar Cancer Ther. 4(6):977-986).[000 J
memhrn'ée dévagtghemby dIDKI aaBPKi2n |63)b$ttbéﬁf=§e mha%phpa/rlfg@m, or (4) one of the
downgtl?%% @éétg of $.Qt éo%'iarer?)eu g ateh 9&%8% ﬁ@%l{g}}l%lag Iﬁf}skﬁéﬁlg&he therapy

or in t@JmﬂwoﬁBﬂthaaheraaebpaéw BE&ﬁtHsl cal community. A
conpound that inhibits ) recruitnment o

[0008}c| | ndfmited nutateg Egte@tclfxplsg)ma‘p@h Pybliqatipm 2995/&@@52 (%ﬁcloses inter alia,
a Varlg c?t;dt'o?r[ép (?5 g[hcfyf Xl; ?uk&ﬁ{ﬁhébg%)fs( 4—%}160&%\})3) %%e said to be useful in the

treatnadiit of Ryyeeproifpeaive didehdee rsuﬁﬁasa:aﬁteand al one therapy or
in conjunction wth other accegt Erocedures [ 0008]

United States PaYEMM p@aT AN on
0009005/ 01139? feflliGiE 3 N ufll ¥&f ifHibitsCAKT protein kinases.
[ 9ior‘rpoun ﬁ.hat lack&gg&i (We%%hﬁl?%r S. Le Colr'?'poundgro eI nases
The amgpiail cbft the preseatinyention hhe utitigatsrenthempeutic agent for diseases and

hype rollferatl | Segses s as cancer. SUWMWARY OF
condl‘i*ﬁgs é’déﬁ *ﬂi‘a‘%tl?rh il JEOBEIIINHES a novel

[00103OPOU 'Mmteh %ecifﬁglﬂ;’ | i Aeder iRl &ltion kin@ﬁl%@ss thel 88mpound having the
compound of the present invention has utility as a

Formuladr apeuti c agent for di seases and conditions that can
be treated by the inhibition of AKT protein kinases.
[ 0010] More specifically, the pré&sent invention
i ncl udes the conpound having the~kornmula | : | and
pharmaceutically acceptabl e sal t hereof. [0011] The
i nvention al so provi des pharnac ical conposi tions
conprising a conmpound of Formul or a
pharmaceutical |y acceptabl e saft thereof [0012] In a
further aspect, the prepen on provides a
nmet hod of treating diseas di cal conditions in a
manmmal nedi ated by AKT I Si

R N
HO
I
and pharmaceutically acceptable salts thereof.
[0011] The invention also provides pharmaceutical compositions comprising a

compound of Formula I or a pharmaceutically acceptable salt thereof.

[0012] In a further aspect, the present invention provides a method of treating diseases
or medical conditions in a mammal mediated by AKT protein kinases, comprising
administering to said mammal a compound of Formula I or a pharmaceutically acceptable salt

thereof, in an amount effective to treat or prevent said disorder. AKT protein kinase mediated
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adm nistering to said mamual a conpound of Fornula |
or a pharmaceutically acceptable salt thereof, in an
wa@nwug94es f ective to treat or prevent said di SBETIER2009/030602

AKT protein kinase nedi atedconditi ons that can be

treated according to the net hods of this invention

i nclude, but are not |inited4to, inflammtory,

hyperproliferative, cardiovascul ar, neurodegenerative
condijgnrethel ety bafreatedh acqg)gdmgtt@ nl@ggmgﬁjodsj 3 éh;g grg/egﬁ@p include, but are not

llmlte%:,“s;,g e aﬁ% ﬁggrgh t]ﬁ/rs,fjclzq e(?lovzhiﬁﬁl‘ér, tnlelﬁro Fgern%f’a?lgg gynecological,

and d&hﬁ%lsglbalmlwase%ﬁdrais@hwm ki nases in a mamml V\/nl ch
onprises admnistering to said mammal a conpound

f
[0013ﬂ:or nut dn a Gwthgr pmrsmlefemqse}allnyerﬁl@aépspﬂéﬁ%agmtbod of inhibiting the
produtcpgﬁ oF A@gqﬁpﬁ%{ alls%sa fsfe%c ' l,o l\zdrlllﬁ]éilll P Jegdégﬁlgg{érmg to said

mamthilea giBpRIMG Jf! fF\bﬁﬁhlaqrbrp{ M@&Lﬂﬁeﬁlﬁod&eﬂﬁbk rsait bhetrecrfgn an amount
the activity of AKT protein kinases, conprising

effectivsrip a@tlblﬁgroéi&ﬁépfk@fr?ésée[(%w%e@ iepound of Formula | .
[0014&88;% 611%_ glg %F r&%ﬁe\&e nT%Q :;m?sfégﬂ 1r&@%ﬁﬁ Pﬁﬁfﬁﬂis methods of inhibiting the
activityhef apielt pmteang itises, Aaerisingg byntadtinigs sald}\kﬂlmtse omthll asoompound of
praqvi des pharmaceutical conpositions conprising a
FO““E]@&pound of Formula | or a pharmaceutically acceptable
alt t
1001t 50 e Y EAARRC8: Hiel dalutGRANYy H SRS it other
known o theoapedtiof ageatsmu I Actordimglyph ﬂnsm'm&enncmalallsp am:@\efhsa tplhermaceutwal
sal.ts thereaf for t he tr
Compa?ltwér%%w% akpwagw@dpﬁﬁean@aﬁﬂ%f .aonﬂam{ﬂ%&*?? Sfcceptable sal
thereﬁdgi JonfiddtioRASRRCL sé%t)nci ﬁﬁrdp@ﬁt?@ﬁgeﬁf‘ is the use of a

onpound of Fornul a a pharmaceutically acceptable
[00165} alt t Ndveoivelfitom albe pap’ydes Ithe oorep@midoafi Iraemula I pharmaceutlcally

e L BRI o1 o HE-FBef! NeAETeR, B S procin kivse

medl;itéuwiﬂﬁmﬁ{s_ow des kits for the treatnent of an AKT
rotei n ki nasenedi at ed di sease or di sorder, said kit
[001donpr i sdun@dchtl@@hpmp@fdhe myeptigngls [theb\psea)f a compound of Formulal ora

pharn?zbcglrmca?l ona lé Eéf: Eﬁ) deé'o ﬁ% letrzg}ryhﬁra eIoh dﬁg&jg“?‘%%e lthe therapy

comphl’s@&héfﬁeétmeﬁh@f dfl AR TilRMteinWihdsemeaiapd c@ditbrsecond
onmpound or formul ation conprisin

(001551 mackhit IR Ry erdEy Ky fo dtregosaptanah K pretein kinase-
dj e ] p h

mes 3 R, ORI, ) 00140l Slnd 18, B 1 or

pharrfamemxiaﬁylacce’ptziﬁle sdlt ﬂﬁtd&ﬁ nd caftaitypand optiodatlyad package insert or label

di sease. In a further gmct of th|3|nvet|onth3
indicating a treatment. The kits may her comprise a second compound or formulation -

comprising a second pharmaceutical agent useful for treating said disease or disorder.

[0019] An additional aspect of the present invention provides the use of a compound of
Formula I in the treatment of hyperproliferative disease. In a further aspect of this invention the
hyperproliferative disease is cancer.

[0020] This invention further includes methods of preparing, methods of separating, and
methods of purifying the compound of this invention.

[0021] Additional advantages and novel features of this invention shall be set forth in
part in the description that follows, and in part will become apparent to those skilled in the art

upon examination of the following specification, or may be learned by the practice of the
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hyperproliferative disease is cancer. [0020] This
i nvention further includes nethods of preparing,
woreibogsof separating, and nmethods of purifyi POI/UE®09/030602

conpound of this invention. [0021] Additiona
advant ages and novel features of this invention shal
be set forth in part in the aescription that foll ows,

) and in part will become apparent to those skilled in

invenfipld ghe @qy@nta@;@aﬁa{ thet inyentipn MBE heoqepléwdn@nd attained by means of the

s RGOS o - TR UG8 AR RPBRIE Gy s o n e

appendedkiaed and attai ned by neans of the
instrunentalities, conmbinati ons onposi tions, and

mot hods. pPEXAILED DESGRIPIAON OF THEINVIRLHAD
[0022?2I al ”B'Re%glﬂel'\gilﬁ %@glnngaye%ldg: i1T{oRHOMMENTD S EAQ 28 khe invention,

ef erence w1l now be e In detail to certain
exampleb od i which areofliustigted riv ehd bovompaxging | sesicfeswdridc forautns.  While the

) illustrated in the acconpanyin tructures. an . o
invengigh mﬁlag? dﬁmrilb@dtweCQmWPOWIt e ameEed iewg?é?dmm& it will be
under§@BH AR th ald itaﬂ RIS WRRAL B SUDRHNRhSse bhb¥lildents. On the

e under stoo at they are not intended to limt the
contrargy ¢t inventian tshingendedriso diorentl$ .alt®matihes, cootificatipps,t drsl equivalents

. Jdnvention |§ i.ntended to ver all. alt.ernatiyves, .
which By P S5 957 3+ R degisors i R PEESGHTBTFTHAY b d IR0 hiclag claims. One
skille ih thé akth@ils F&B%geé G MEBSENEnd MkeRHalLnARr GefqiRtlent to those

by the clai ns. e skilled in the art will recognize

descripgéheredn, hwlish aauldnipe vsedansthe ipradtige of theepugisend|ipyantiop. The present

. .hose. descri pe rein, i ch .coul d.be used,i he

inventibS 3B ey iiied B Berthe b e e g feggRBes, fh thE Svent that one or

more | 6¥ 3t irRBrpofatéd) [AGatlBy ahd NHitBek hitdrli@s AEFdROdFor@nét contradicts this
materi al s described. In the event that one or nore of

appligapien, inelodipgrtatt edt limited b defincd ermsi teim Bsagpredeseribgdgechniques, or the
like, t%isfe{pﬁggat{o{locg] QL contr adicts this application,
i nc 'ng

pbut " not limted to defined terns, tern
DEFIdgageNSdescri bed techni ques, or the like, this
application controls. DEFIN TIONS [0023] The term"a"
[0023]s" ysed hsderar ra" s ped herein gReapppre O[OR4] As used
er ei n, t " Ny . [¥a i " on d of th
0] o5 o, TR RoBiponl] B MY MURn " ‘pompound of the
presefoinvehtion" dndi 'ohpdesd bh & oanaipdiindclafles the nedngpoundred Formula I and
phar maceutically acceptable salts thereof. [0025] The
Pha“%?‘é%‘é‘(ﬁ'yéﬁe@&bil%@ﬁé%ﬂ%‘ means an anmount of conpound

[002§t]hat , WiRNpRYL n%i?écﬁrvgdaxﬁ(?g@'( i'ﬂ?éff?'ani BmB&RYoPLoRPEId that, when

reatnent, 1I's su I cl ent reat or pr even_t a
administered to a mammal in need of such treatment, is sufficient to (i) treat or prevent a

particular disease, condition, or disorder mediated by the activity of one or more AKT protein
kinases, tyrosine kinases, additional serine/threonine kinases, and/or dual specificity kinases,
(ii) attenuate, ameliorate, or eliminate one or more symptoms of the particular disease,
condition, or disorder, or (iii) prevent or delay the onset of one or more symptoms of the
particular disease, condition, or disorder described herein. In the case of cancer, an effective
amount of the drug may reduce the number of cancer cells; reduce the tumor size; inhibit (i.e.,
slow to some extent and preferably stop) cancer cell infiltration into peripheral organs; inhibit
(i.e., slow to some extent and preferably stop) tumor metastasis; inhibit, to some extent, tumor
growth; and/or relieve to some extent one or more of the symptoms associated with the cancer.

To the extent the drug may prevent growth and/or kill existing cancer cells, it may be cytostatic
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particul ar di sease, condition, or disorder nedi ated by
the activity of one or nore AKT protein kinases,
WO 2000889363 ki nases, additional serine/threoni NePRI/NSREF)30602
and/ or dual specificity kinases, (ii) attenuate,
aneliorate, or elimnate one or nore synptons of the
particul ar di sease, conditiof, or disorder, or (iii)
prevent or delay the onset of one or nore synptons of
and/ot pgoteaict | Iharl cancaditberapye effiw@nyican be measured,Sfor eeample, by assessing the

time 1 Fihe RipeRISLELID ey oF abieRantisefatinguie i SRk e, ©
[0026Te| I's; "Tft@l’siﬁ@ s RBchdBA0G rdahsit léa@ﬂh@rﬁltlébticﬁ'} of aﬁﬂ@é’ﬁs& Qondition in a

sonme extent and preferably stop) cancer cel
mamthalf puchragtai lemnannthat fseaffestedr afl least erapart, hyrthe Betivityj ofone or more AKT

protef Rl S SEeTiaRD, AR Sl SR e RO Ngh G B, o specificiy
kinas@N AT 1l tefn@ TERME drld "Br@AfnedXt RFdr t& BGtthherﬁPétﬁlcheatrﬁ@lt and prophylactic
synptons associated with the cancer. To the extent the
or pr%rpnﬁgﬂmywm ﬁﬂleryammemkam fioto event @x sy Agve Algessp) an undesired
) S [
physu?l% gélr k{aﬁ érrg% dlggrd c@&h(g%g gé ﬁ{ln% %ﬁ%‘g{( b%nefﬁ:%:l or df:s1red clinical

resultb)inc&ﬁ&di‘&ﬁllt g Tnhe hhilféﬂ tb0 allé\SSRHe oD ERPPIOaSI dﬁn(nil's'ﬁﬁbent of extent of
and/ or. determ ning the respgnse rate (R

diseaserstabilizelfi.ei. 80t Worsering tiye pbdiscase. dedayser Si%@n&og Aisgise progression,
t |
ameliffafn Ot BARRELE O hdihe foe®, SRTRssic el BarlldBlote). whether
detectnabke @r undeteetaBiET PTebehant'k carasles ,méapr pelangidg nagiesl, as compared to
additi.o aI serine/threoni ne klnases (Qd/or dua

expeciqdeRurYivali if PoldeReving trepHaeRterlhgse iy aesf of fisatmeny dnglyfs fhose already
with fh81BhditiBn RP s ot e @ REHH éscth&;]eeﬁﬁﬁ{ﬁ b b@'}gecﬁﬁﬁﬁgd’ kARAVifg the disease

or preventative neasures erein the object is to
condlpombmrhave nosyad hectodiagr{dsed seigvimnitumdéigatirerhand/or inhibiting the disease

i cal ,chan ¢ Qr _djisorder. For, purposes of this. .
condifif o h e A EPH el " GFat o8l ¢ BHUER T BHPRRE QR Preventative, ic.
proph'y[h‘éhé’%d pﬁlﬂa‘u% fedifend. i Mted to, alleviation of

Synptons, di m nishment of extent of disease,

[00274t abi | stedse@ hexsin, theotermd meemialyefers 4e e vgrmeblgededeanimal that has or

s st 5 BB Ol AyPRSERRERTHE B e B LLAATHAAR o minc
pigs, dohethgraBanhick; Gﬁanﬂfter& %@'p}lma\f&eirﬁﬁfdlﬂéﬂhﬁﬁdrﬁm e or
undetectable "Treat ment” can al so nean prol on

[0028f yr vi vt ' @@n@&wg@eéac ages et cleamisalr spmpaund fisefit | in’the treatment of
cancef ergga{ré egs[g% o@g&aﬂﬁ %f acu%%%h (;q%m%?he ‘ij%p%pué régé'j}ltt fude é:grrnpounds used

e con on-or SOT

in “taﬁ@teaahérapﬁ ztrialccs)ﬁvémmdl dhemdthepapgdi sposed to having the
di sease condi tign but have not yet been dia%nose a%
[002% avi ng BXﬁmpkﬁsdm atchergothstapPetiG ndgeBtst i Rgjude e Edptrys {TARCEVAR,

Geneﬁl@agbg![ OBparh! tlfd'r{&%m bL f)\fEIrJ@ADE@B r q@flllennﬁfn Pharm.), Fulvestrant

treat nent race eventative .
(FASbO@HK/@ﬂAEtr&Zemmj Sateht 881U VER48r @ﬁtzﬂﬂ,nLetr(Ez@&Z(ZHEMQRLP@,dNovartis)

i o EE TP Wb R 97 YEELP 08 s, Onatpan
(Elongﬁli%ﬁ,;g%ﬂoﬁfr ek IFRNd s fcdHE&SH), Ut edcdvRh, | IRHph@YcihO. (Sirolimus,
RAPAMUNE®, Wyeth), Lapatinib (TYKERB®, GSK572016, Glaxo Smith Kline), Lonafarnib
(SCH 66336), Sorafenib (BAY43-9006, Bayer Labs), Irinotecan (CAMPTOSAR®, Pfizer) and
Gefitinib (IRESSA®, AstraZeneca), AG1478, AG1571 (SU 5271; Sugen), alkylating agents
such as thiotepa and CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan,

improsulfan and piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and
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pi gs, dogs, cats, rats, mce, hansters, and primates,
i ncl udi ng humans. [0028] A "chenot herapeutic agent"” is
w@2obesd46nl conmpound useful in the treatnent OPCT/HRINEY/)30602
regardl ess of nechani sm of action. Chenotherapeutic
agents include conpounds used in "targeted therapy”
and conventional chenot herapgf [0029] Exanpl es of
chenpt herapeutl C agents i nclude Erlotinib (TA ﬁ\
uredopgs nethyleakiaes ap apethylameiamipeso mobuding-|atigteping, tret Ylenemelamme

v SO0, SO S5 A5 SEFDRKUE et g

(espedidEVdRAG AN him/&iullaﬁhmoﬁd”)ﬁtal larhptﬁﬁﬁ:yina(mcl@ﬂinEEtYEC@rﬁhetlc analog
rtis PTK787/ ZK 222584 (Novartis gr al
topote(cgl)@)bgqu?%m) calgréﬁlgp, C Hl6a i oguqzlpgj g5 @g,?zg S}l”, carzelesin and bizelesin

oL AR o o R B ) s

duocahnyaha([hdudﬁ@Ht}ﬁaG 3§3ﬁh¢t1(5mna]f0gﬂl K WERA$23a80 063 184§ eleutherobin;

I rinotecan (CAMPTOSAR(r), Pflz“i% nd f|t| hlb bucil,
Pancri‘tl AE‘r )SarCKE‘PYy&Ze ﬁ@%%%‘StatRGleeﬂGﬁ af? orambucl
chloﬁ%TQﬂﬂe al &M&I@F}h@%ﬁﬂﬂﬁi@t S Ht?fﬂnt?s‘ﬁnE hi oifgﬁﬁmﬁféd mechlorethamme

N(r) cyc osphanmi al kyl” sul fonates such as
mechl@mthdrﬁmn oxudcphsakMIﬂdea mbl];maﬁms mb¥embichinj phehiesiesns medmmustme

wote BRI A o R i St PR in, tremusine,
lomus¥nk! 8IAMEERE; afd 'rﬁhﬁ%h?cﬁi%n%ﬁmoﬂgs such as the enedl?;ne antlblotlcs (e.g.,
triethyl enephosphoram de, tri ethyl enet hi ophosphor ami de

calichgamicin. | aspedigllyoerichedmiein garemalemidnenlichepuieinairnggall (Angew Chem.

Intl. %’cr A':la L392§4)ﬁ$e18§ Hﬁ’e‘?ﬁ{?ﬁgﬁgg félﬁﬁlfi r‘q)ytélgtgl%(?g An bisphosphonates, such

as cleadasdeat om; esﬁ@hﬁfx’cﬁﬁ ataks NivefCad OfSochiArIstatih N@hiohfophore and related
adozel esin, carzel esin and bizel esin synt hetic

chromppsoteigssnedivng prbbintie chromaphetes)s @rlagngmypipstasHAGEY %nalauthramycm

TR DR AT Bl G50 i, oo

dactifoBhycii\l )dauﬁdrﬁblibhﬁr dbfoRibigiancé-didzet5adkoL-mrieucine, ADRIAMYCIN®
sar.codi ctyin; spongistatin; nitrogen nustards such as )
(doxogwhigipanbuorphokiRpdprershisin. ne, CY@HP@PWBHB%H%YH‘@CIH 2-pyrrolino-
MR | €, idarubi 11 in,
oSV R P AR . s

or et ham mel phal a

mitormaierduich fab mitopineire€t arycoghenplieasid moghlangcin, olivomycins, peplomycin,
trof osfam de, uracji| nustard; nitrosureas.such ﬁ& bercidi

porfirgyfifs (REMYEIRY SMERBYER: OdPTyPitlsHTRE N §E StgpHgocin, tubercidin,

ubenlﬁiegzu%lb&gmn Bigh! ﬁ{e‘tzﬂ)%hteé%blli’ Ot GRotRMGR A% ﬂﬁorouracﬂ (5-
enedi yne anti bi otics g., calicheamcin, especially

FU); dali¢ ahidamatogs gahmas deﬂopaamh andthathexarte, qutenomnng,atrimetrexate purine

analofy S & UGB HE IpREATIEs - HATIBY ) HBCEHOA. dyrimidine analogs

such SHE N aASBIRAT PRI RIin@N REARHAILC] E‘arm@?urV\Blc afbine, dideoxyuridine,
neocar zi nostati n chronophore and related c rom)protel n

doxﬁhmdmey nenogitebihe, o floguddinenmmptmeess  sugk| acisatusiesones , dromostanolone

proplonate 1t &sltarl]lol arﬁgphl{losr{Xne, téstolactone; anti-adrenals such as aminoglutethimide,

mitotane, trilostane; folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide
glycoside; aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate;
defofamine; demecolcine; diaziquone; elfornithine; elliptinium acetate; an epothilone;
etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids such as
maytansine and ansamitocins; mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin,

phenamet; pirarubicin; losoxantrone; podophyllinic acid; 2-ethylhydrazide; procarbazine;
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azaserine, bleonycins, cactinonycin, carabicin,
carm nonyci n, carzinophilin, chrononycinis,
waelawbiosmasy/ci n, daunorubi cin, detorubicin, PCT/US2009/030602
6- di azo- 5- oxo- L- nor | euci ne, ADRI AMYCI N(r)
(doxor ubi ci n), norpholino-doxorubi cin,
cyanonor phol i no- doxor ubi ci n, 8 2- pyrrol i nodoxor ubi ci n
and deoxydoxor ubi cin), eplrub|C|n esor ubi ci n,
PSK® gahyshéchande gamplsix| Gﬂriﬁc Naturad Pm@a@iSnﬁugm @B); razoxane; rhizoxin;
smoﬁ%lln: O%Vggﬂgmlg%pl Wg:%):ﬁucc p%?l(}'l:jrtsno uI r‘rflemr;%l,ig Q"-trlchlorotnethylamme
trichofHéBERRY C{eSpeciAIFOMUDIt6kin, VetraeO M, gfdridlin sAr@mt aﬁglﬁdme) urethan;
t uberci din, ubeni nex, zinostatin, zorubicin;
vindesine;i dagsrbastic; trannogvisting  metohwmitek ametObaﬁtsﬂ pipobroman; gacytosine;
5-flu QU il Ql i i d
arabinggids o P s P bl BB BN oy PRER® (pactitanel

Brlsth-Mydi?ﬁ Sgilibb OB oRde Prixscefdny il 2 DJBIEAXQNEMC(&MIﬁmHolr-IfEc) albumin-
t hi am pri ne, thloguanlne pyr|n1d|ne anal ogs such as
enginegied nappprsticla Zeemplatipe of easlianeli (hmericadar %Bﬁlmaceuﬂcal Partners,

Schau?ﬁg Hgﬁ%’g ﬂﬁd?ﬂwglﬂi@ %do Qa&lef llﬂ{ohg 'PBﬁ}enc Rorer, Antony, France);
enoc ta oxXuri ndrogeéns such

chloramatbusile rGERIZAR® w()@mmabme)z p+thipp garditice, n&maptoq»stlano Imethotrexate;
mepi tj ostane, testolactone;, anti-adrenals such . L

platingpy %Baga@%%lh@srﬁlavéatlwdo%aamla% vinblastin ciqropide (YBr1f): ifosfamide:

mltoxﬁﬁt%&n' {stigd] CIQAWIJH @" (GinB\tine aﬁm@%rﬁ‘ltoﬁgetempomde edatrexate;

dophospham de gl ycosi de; an1no evulinic acid
dauncamydinyr @aminbpteains agpecitahind ¢ XHEl AIus®);; iHahdmnstepAPT-11; topo1somerase

GRS TP CBLEL T 88 U i s an

phan@atc&akdagy deceible M Hctds %h@ derli‘\ya%rvgé(&ﬁ‘a[n?%f dheovaan;

| oni dai hi ne; maytansi noi ds such as maytansi ne and . _
[00304nsani tAdsd riscluddt axguhq atefipitivnt ok dabensetherapppicdagemb| are: (1) anti-

horm?r&\i %g%{ﬁ% ﬁ’ﬁh%‘g ‘g%‘%ﬁ %,?1] llnm%éﬁy?ﬁrrrlg%lé %ﬁi@%ﬁ@%ﬁgxﬂ szucg é).s anti-estrogens
and RARE RABLAG Féplor ROIVEREL NSKRUR),CHIFRI ﬂigh(ﬂ)H%xample tamoxifen

Natural Products, Eugene, OR); razoxane; I ZOXI N

(includingoNOLAADEXI®: olgaontien witrate)e nalazideries daelowifene, 4-hydroxytamoxifen,

|
wosieheC RS 181208, crapfigol S FARESIDNVE, (orepifpe civate) 6

aromdt@el ilhiBitbrsahal ialBUithE Belymelirehh@ase, wnuﬂﬂl%gulrae:s estrogen production in
dacar bazi ne; mannonustine; nitobronitol; mtolactol;

the agiepalbelgnds:; suglacay,t &9 @g@m;&ep,aﬁﬁ}rgqug@ gs; pananqgl}ltethlm1de MEGASE®
st ERATEIORNEASAY PERRah O Frfan IR, FavisoRs

(voropbld), FEMBRAAE(rbm) e Roeadp)) th fARBJIDEX® (anastrozole AstraZeneca);
al bum nengi neered nanopartlcle fornulat

(iii) aﬁgﬂnﬁf%ﬁ@ 51{0 e flatamiden aHpgRadR, ibacalutay g\Tugrohde and goserelin; as
well %ﬁhﬂg{%ﬁﬁ ne | l h ROkiSYola @J‘%u&%és@é%??%slne( %21‘1%%)3)(6{7) protein kinase

enc Rorer tony, chl orarmibuci |
inhibiGiVZAR(ipid kgnsmmh&bﬂoma)(vl) &ntldmnsag uhgnmne];eotldes particularly those which

mercapto u I ne; . nmet hot rex m anal o
inhibi SRFEQ S it B 28 PR BT L SBPBBSERarqlpation, such
as, fokSdxanl glé)slf’@@laqiﬁ]a 'Ratlioél?([‘tH-Rﬁ§ (Wi HHdz§hb8uch as  VEGF expression
NAVELBI NE(r) (Vi norel bi ne); novantrone t eni posi de;
inhibetat¢.gx ANGIOZYME®) and HER2 expression 1nh1b1tors (vii) vaccines such as gene
therapy vaccines, for example, ALLOVECTIN®, LEUVECTIN®, and VAXID®;
PROLEUKIN® rIL-2; a topoisomerase 1 inhibitor such as LURTOTECAN®; ABARELIX®

rmRH; (ix) anti-angiogenic agents such as bevacizumab (AVASTIN®, Genentech); and (x)

pharmaceutically acceptable salts, acids and derivatives of any of the above.
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daunonyci n; am nopterin; capecitabine (XELODA(r));

i bandronate; CPT-11; topoisonerase inhibitor RFS 2000;
waldobogresret hyl orni t hi ne (DMFO); retinoi ds sSucPCEES2009/030602

retinoic acid; and pharmaceutically acceptable salts,

aci ds and derlvatlves of any of t he above. [0030] Also

| ncI uded in the definition of "chenot her apeuti c agent”

: [2 anti hor nonal agents that act to regulate or
(0038 nhi bi tAlsorineipdedagn Hsn dopnitionsits' chepthgepeutic ageni” are therapeutic

antlb(?cﬁéc#ul 4" 9d e@éﬂ@ﬁ%ﬁ%ﬁ 2¢&rg¥ fsﬁae\%g:?ﬁn{a%c e(gt\PASTIN@ Genentech);

ors ( exanpl e, tanox

cetux{rhatc | (ERBITUX®VARENONS); b@lﬁlﬁ?ﬁﬂnfrﬁib C{VE@THIX®, Amgen), rituximab
ral oxi fene, drol oxifene, 4-hydroxyt anDX|fen

(RITYXAN®t (rrmenteelyBiqesne Idacy pmlmn OMNEFARE®, o34, Genentech),
B S G

drug canugast, @smagtimal eroganticingM YNOTARG®, Weethhal gl ands,

uch as, for exanple, 4(5)-imdazoles, . .
mﬂ:”ém nogIFiHmRanzed; oanongetonsk( rantibadigest Wigh adkerapeyiic  potential  as

chem@?%\!\ﬁ%% ?Qe%ﬂ%@???gﬁ%% ?{)1%?”53 PBEEWI\*%%%?? lof the invention include:

alemt{izehaly 2pbkzunidy asdlizemab aattziRiHyIbBRXEn)uniadn dsvacozoiab; bivatuzumab
AstraZeneca (iii) anti ogens such as fl utam
merti gy St Cimelthnitc ool apnen s et o el | afusituzumab,

I X e | u € felvi b,
sy Lo BB LSE AAS (B diyd) SR ELBRNA eimuma

fontohzlpnab kgemdsainiabhpigaonian, {notyzuemabi caegamicin, ipilimumab, labetuzumab,
particu arI t hose whi ch i nhi bi.t

. I | eot
llnnggiﬂ-g oo d C?}ﬁ OLBIIF SZ nlglgp?li%ug} nal ﬂtﬁVlﬁglglﬁ%y (i)tﬂsblﬁlr&lg’te ‘ed natalizumab,

mmotuﬁulﬁblﬁr I A6lbvigBnhb,Pr RlrhdAE@hAIN, o@eAindd, fddfalNMEP] €palivizumab,
PKC- al pha Ralf and HRas; (Vii) ri bozymes such as

pasccﬂ,@@alex pP@@ﬁlT@numahu bpetc@mm(ab gpertma@zvr@(ml)mhd ralivizumab,

ressi i nhibitors Vi i ccl nes S
ranib e CRNEAgH I el PRl oV RE R Pl ibronuzumab,
sipliziunaly/EGbhiNgiithab, afebaitdeiink® I Jetrakbted, Eddd(zunab) LtaBzunab, tefibazumab,

t opaoi somerase 1 inhibitor such as LURTOTECAN(r).

tocilizageL | seraljzumeRe;  iEaskizumebi - dHeptogamte  sgknelsulineh tygusituzumab,
tech d
ar rriace&%Q %eﬁgggé%%mﬁ%:nggl teg )acﬁgs Sa)r%l

AKTdNHiIBE[t(])RSes of any of the above. [0031] Al so i ncl uded
in the definition of "chenotherapeutic ent” are. .
[0033] her apeliei Wvenitvepeanrayng i Forgnula 3 s 5L of G‘é‘ﬁ%‘é‘t‘lﬁ) AKT protein
) .
kmas%’sgvﬂﬁéerﬁﬁi\é?%h a{s a F}g%% géﬂnfﬁen@ggﬂt (%%%F%?S can be treated by the

inhibitiog eof) ther AKIX proadin (l&hﬁH)@di(ah)lg feeimeayt @nd/tBiosipe naniddsazinge/threonine

i ertuzunmg %OVNI TARGr), 2C4, Genentech), trastuzumab

1nasg [geeROHRIVAYS: Genent ech), tositunomab (Bexxar,

[0034F0r i Xi g}, paméuhhe RRpbRRAY & %r&ew UdahKingd €At YZHARRyY on  the
ozogami cin (W r)y, Weth). [0032] Humani zed

cyclo é]pmldu@nwxb ddméistovhet&ﬁ ledsedGrprddimiore prdective ifer] AKE versus protein

kinase A (PKA). For example, at least 100-fold, and as a further example, at least 150-fold more

selective for AKT versus PKA. Selectivity over PKA is desirable, since PKA is involved in many -
cellular processes important for the normal function and physiology of many cell types.
Additionally, inhibition of PKA is not believed to contribute to the anti-proliferative and pro-
apoptotic effects of AKT inhibition. Thus, inhibition of PKA could lead to adverse events not
associated with AKT inhibition without contributing to the disease modifying benefits of AKT

inhibition.
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chenot herapeuti c agents in conbination with the PBK

i nhi bitors of the invention include: al entuzunab,
wa@pwbiogsnb, aselizunmab, atlizunmab, bapi neuzunedT/US2009/030602

bevaci zumab, bivatuzumab nertansi ne, cantuzunab

mertansi ne, cedelizumab, certolizumab pegol,

ci df usi tuzumab, ci dtuzunab, chlizunab, ecul i zunmab,

efal i zunmab, epratuzumab, erlizumab, felvizumab, . )
[0035f ont ol iThgnsemPoyaftal inraria I ogavialsprbe pprdulyas, A gnhibitor of tyrosine

. i cin: 1pidi s AR uzunmab,
kmas%a%ﬁ?@n%bs?mﬁée%y %%h}ﬁ%? Sg{[/ll%?g %,mrm ovi zumab,

[0036]at al | 2t gederalnbiEdspédt vd khe ificdndioh inulades tieoanpoindab Formula I:
ocrel i zumab, onalizumab, palivizupab, pascolizumab,
pecfusituzumab, pectuzumab, pert@zumab, pexelizumab,
ralivi zumab, ranibizumab, resl iurmb, resli zumab,

YO

resyvi zumab, rovelizumab, rupl b, sibrotuzumab
si plizumab, sontuzumab, tacatuzuwab tetraxetan
tadoci zunab, talizumab, tefibazyhab, tocilizumab,
toral i zumab, trastuzumab, umab cel nol euki n,
t ucusi tuzumab, umavi zung Aumab, and

conpound of Fornmula I i ul_NQr inhibiting AKT

protein kinases. This 6inpound[h§§ utility as a

t herapeutic agent for diseases t can be treated by

the inhibition of the AKT proteil kinase signaling

pat hway and tyrosi ne and ser ]ty eoni ne ki nase

receptor pathways. [0034] | t#cul ar, conpounds of

Forrmula | having a 7-hydr0}%§on N he

cycl opent a[ d] pyri m di ne we found to be at | east

50-fold nore selective for AKT ver sus protein kinase A
and pppggreuticgly asegmigble salis- | east 100-fol d, and as a

[0037]Ur ¢ herTh%X&gﬁlgﬁn@? é:'ofrﬁﬁfa AL, g}&%ﬁl{agelggcéfff ;a'g%’ez)’tafb?ef salts of the

KT versus ctivity over
compsiuice PKA is involved in many cellul ar processes

i mportant for the normal function and physi ol f
(0038} ny cdihe PYises . "pheracewirally yaceepiabls) tingicaiss R the, substance or
. i i_hut qo- i ti . .
compfloR e, Ak SOPEIY' 500, PN VA RG2S imgrcins
comprising i formmrl atidn, BK@oc the Inthrhmaalcbeing tachiat thereswthnt s not

[0039 ﬁzog: ?écgﬂtéé’“xﬁh% @gﬁ@gg@kﬁe& i i@#ﬁﬂ%ﬁfnag Qo L B4E T B9, L Ses of salts
inclu%@ tHoké %hl:ﬁ@ plep3al byl RacGHBP YR cShpSaidIdfahk ﬂf@één@'irﬁ@lntion with a

_ be useful as an inhibitor of tyrosine kinases as wel
minerak os erganie agitor &1 Bordane kisnasweb shlts adlidingobut wotAkited to, sulfates,

pyroslllﬁgt%g}j ek%lu&gtgg(r)ﬁ‘lﬁglﬁ%’eoﬁg@ﬁﬁﬁ? ; cht(])_gpﬁa?é/s,entringrrfohydrogenphosphates,
dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides, bromides, iodides, acetates,
propionates, decanoates, caprylates, acrylates, formates, isobutyrates, caproates, heptanoates,
propiolates, oxalates, malonates, succinates, suberates, sebacates, fumarates, maleates, butyn-
1,4-dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates, methylbenzoates,
dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates,
xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates, citrates, lactates, y-
hydroxybutyrates, glycollates, tartrates, methanesulfonates, propanesulfonates, naphthalene-1-

sulfonates, naphthalene-2-sulfonates, and mandelates. Since a single compound of the present
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and pharmaceutically acceptable salts. [0037] The
conpound of Formula | includes pharmaceutically
waecwepsabs e salts of the conpound. [0038] The POT/ASE09/030602

"pharmaceutical ly acceptabl e” indicates that the

substance or conposition is conpatible chemcally

and/ or toxicologically with the other ingredients

conprising a fornulation, and/or the mammal bei ng

inventipre ataydinchide envre tthar] 0889¢ididderi basomaloiiafy. thaecoswepadmel the present

) of the.invention  may forma sali. Exa es of salts
invenfidp o indNETRORE 0 B AR SRl oL 31 %t e
[0040F OMPOUNE S e@din tehoRISG R tthd BMERtd Ophahhdbuficdliyn@captable salt” which,

organic acid or an inorganic base, such salts ,
unlesy rpthardisagindinatedndnclidesi salth that wtain ghe shiolegicak ¢ifegtivegess of the

bi sul fates,. sulfit bi s fites, 0s . . .
coresfgfihe A guitiioain e sl pERonpt AR B EEbiotosically or othervise
undestfgbl@phosphat es, pyrophosphat es, chlorides, brom des,

i odi des, acetates, propionates, decanoates, . )
[0041¢ apr y| dhesomperyd af g@r,mlflaailrﬂéaoegs:ludwb@ryﬁa&ﬁ &dich are not necessarily
) e [ . .
prars RIS AP AR, 3 BHRR, L2 g8t Tk hfmecias for reacing

and/of pivflyiricatic corapaaidas Fobuia-and/of feli separesing the compound of Formula I.
e-1, 6-di oat.es, benzoates, chlorobenzo

h ;
[0042ke | B 7488, Iniion r e ﬁff&ﬁ%@g,lsmmﬁ%lby@@%@éa@égzomds of the
presemfmbé}ﬁ%ge\?lﬁgﬁgfesideﬁ%ahﬁ% oSS rechibl fh@lﬁﬁf %ut for the fact that one or more
[ o) pheny

xyl' enesu nat es, acet ates, phenyl propi onat es,
atomgplenyeblantd/ batasatom havdh@esn dtamtcatnass ogmass number different from the

hydroxybutyrates, glycaollates, tartrates, .
atomig a5 4 SUSF GHAOES USUBHE s #agtvar Al 50k rof ey gartipular atom or

element h{ %égfffeﬁ’arél” et |a§:ﬁe\ﬁit?t%i§ whd &B?ée §Bthe 20thpaBAEEdfAh& fvention, and

Si nc singl e conpound of the presentinvention may '
their usesl uBsemplagy idotupesnibatacindbe irorfrasted intoi emypounte of the invention

neu i BRARLS: Bl REERE! o BE St by o Rorie, cionne

and 64, 31dh ATRRAIITERL Sc, Mae 19ql N Soa 0P, Mgl Pty *“cl, 1 and

125 accept abl e sal t" which, ‘unl’ess ot hervvl.se i ndi cat ed, )
L. Cashindsgopiadityslabelad compaimndstdighe presengiigdntion (e.g., those labeled with

3 fikecti veness of the corres ding free .d 0o Se .. .

H anfy R e FRET iy BombO Gt SO et SRl rckief Grivned e

°H) afd babbh98 (LOJEE) idhbes atORbEl foh thetroiip® uNPrephration aid detectability.

| al so_includes other salts which are not necessaril

Furthg suhsitetian eath) heaxies dpetaptsesushl s dewterinmHii-en “Haymse atford certain

I |t i s far pr ! / Lf Y :
a5 i B R ELTEAL A28 REERRFL DAUIROIOE, LM Bavo i
life of aepwued ddashgd@dquiitemehts) ah@0#Ate They p¢ @eefbired riv eoteogircumstances.
. al so enbraces isotopically;lahel ed gson'poundgggtf t he, .
Positrgpearaifiing HPEMER SHCWIS cOar @i dentidcall #15 #9754 elOF qOFifTey emission

tomoé}ﬁﬁl%i I'QPE'P}Jtstufd?ers fohexdnnt stugg’t}atg HecePtor™Rchpancy. Isotopically labeled

compounds of the present invention can generally be prepared by following procedures
analogous to those disclosed in the Schemes and/or in the Examples herein below, by

substituting an isotopically labeled reagent for a non-isotopically labeled reagent.

SYNTHESIS OF COMPOUNDS OF FORMULA I

[0043] The compound of this invention may be synthesized by synthetic routes that
include processes analogous to those well known in the chemical arts, particularly in light of
the description contained herein. The starting materials are generally available from

commercial sources such as Aldrich Chemicals (Milwaukee, WI) or are readily prepared using
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atons are replaced by an atom having an atom c mass or

mass nunber different fromthe atom c nmass or nass
woobeso4ssual |y found in nature. Al isotopes BET/ERZ009/030602

particular atomor elenment as specified are

contenplated within the scope of the conpounds of the

i nvention, and their uses. F_1>2errpl ary isotopes that can

be incorporated i nto conpounds of the invention

methqdg gyelidaomade dinss skeledjrdthe getrie-ge Rrapered by rp@tb@@rgenerally described in

. en har us, | fure f fi L )
Lo P4 oL SRATEISE: U AT B0, Wy v o0
1999 £d0, or Belisteind 2Randbath &b rgdiifchendChemid, 28] Aafid ed. Springer-Verlag,

_Certain isotopically-Ilabel ed conpounds of the present
Berlin, grebieling snplengents)t hose | abel ed with 3H and 14C) are

seful @.p.c upd, .and/QL. t A B ion st th
oo 1 £ £ABOUIL, AL RS0 S i s, e o
Exam@hks Beniohdbeldw. €Thost 4killed sothe peswidlrappresaiaithaf athert dysihetic routes may

ease of preparation and detectabili

ty. Further, . .
be usgdjer pindhesigh We tiRVEEYGi HmROEBE o péétil@{&%h _Sllaf?&fjt}e Sieging, paterials and
reageﬁt’s%ﬁ 'de?ﬁ)i'cl)t &Y RS TG fe%rﬁrﬁfbﬁ'skﬁk%é@%w,cotﬁgﬂ 3hHICHaterials and
resurting 1 P et abol

romgreate Ic stability (e.g., N
reagento cae as edkilyrsubstitotet ad piovide ovariegdoftdetivdteagmd/or reaction conditions.

.equi renen and hepnce ma e preferred in.s
In addiiPE HERARG L OPRSHEOR OB 7 1 Mg de><BireR PRowy g be further

modiflédNn 1ehd 6 M4iLl8FRE Bsikd 8btVentiSal RRE 1P RveBMn®$IinaB those skilled in
t omography (PET) studies to exam ne subStrate receptor

the artbccupancy. |sotopically |abel ed compounds of the

resent inventiop can generall e prepared hy ‘1
100457 oiipEORE Al Samaiais b hur s dh BEReHES (gt fmctionaliies
(e.g., bRanE Sefsnd R hfinek Notd N6f fmcaRlRfes hefyelemdogdsay. Th¢ need for such

Substiituting an isotopically |abeled reagent for_a .
proteetion- widlovaspidepdriding eibticauture af dire ren®YeNTuaEBeRirand the conditions of

COVPOUNDS ORMJLA I, [0043]_ The..conpoun thi S
the TRRERY Porionaghe. SYRENSS FOLH-BY YRR nERIRY  BIHED Cnghude acetst
trifludrbgdetie PE-BARSFEFbSHIAI OQBEC) 0 theastovRhtbokflown(CBz)t heand  9-
chem cal arts, particularly in light of the . ) )
fluoregeaethyenesiyeashenil tE@oelerdierneed fier el PEAtergiop kaflily determined by

| Lh AR e b the} T. W.

o BE(FERE LA 5 LA CONR 1 R SR5 R
Greenf®, PRa¢cide GrbugsiaiOgalsic Behtheds) Juln Wilely# Sonss Newt Edrki, h991.

the art s e. 8 : Br epared by nethods generally descri bed
MET . and Mary Fieser, Reagents for

gani i ic The - L Eari doh M bind 6PBPGmula I, it ma
[004@1. ), g?%w{sﬁ?e& %tggtﬁa%ja%%g%%é?rébg?lgg?&esc#gﬁ Chem e, ) Y
be adéantdgeohs teeskpaGpy teagem prodhicag frolesrel anothienahdidi frgm starting materials.
upp] enent s) . 044] For.a re detail ed descriptdon .

The %ﬁlrg%gﬁﬁﬁﬁ F gt S gt B4TiS o4 Sieps IS %f@éfaf%eé@grmﬁfﬁg to the desired
degres €&t h&ﬁo%é%leﬁ’%"-by-rﬁﬁsﬁcﬁﬁﬁﬁése&nhﬁoﬁ h& B¢ tartM Typically such separations

appreci ate that other synthetic routes nmay be used to
involsy miuftéptiaze extactiony erysiallzagomfiound. solvenh ougblvepemixturg, distillation,

.startinrg teriaI%andC . '
sublimation, or” chromatography. hromatography can involve any number of methods
including, for example: reverse-phase and normal phase; size exclusion; ion exchange; high,
medium and low pressure liquid chromatography methods and apparatus; small scale analytical;
simulated moving bed (“SMB”) and preparative thin or thick layer chromatography, as well as
techniques of small scale thin layer and flash chromatography.
[0047] Another class of separation methods involves treatment of a reaction mixture

with a reagent selected to bind to or render otherwise separable a desired product, unreacted
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reagents are depicted in the Exanples and di scussed

bel ow, other starting materials and reagents can be
we@amplogo4suibstituted to provide a variety of dePCTEB2009630602

and/ or reaction conditions. In addition, many of the

conmpounds prepared by the nmethods descri bed bel ow can

be further nodified in Iightl3of this disclosure using

conventional chem stry well known to those skilled in

startingh snaggrial, fe@OU®] bynpiedugarci rige tlikes. c Swsh uisagests Fsiyds adsorbents or

rotection..of. rempte functionalities (e, PLi. par .
absorbrlty Suh s 3 UAHER STy Gleat Rkt psleragy g br the like
Alterm@ €3S tHeYreagen®s dhesd dcils if URd) cdke Af @Cakiemavetidl, Baky in the case of an

.. depending on the nature of the renote functionality
acidicamaterinle bansking tepgens sichtaseanpibedias. Dinding prxeiBY Selective chelators such

i . 1. N0-.-DE in o PN d
B
[0048penzy| S¢leedshof\appiopBatk @bthods of separation depends on the nature of the

t I uorenyl net hyl eneoxycar bonyl . (Fnoc). The need for . .~ |
materile AnysH ¥de ¢ thiop rexpmplce Ailing peing rand nioglasylap veeighti 1y digtillation and
.in. e | rinti - o
syl 20 A L0y F5RGHL LAy AUEBSERGR. saiy of
mater@oinpRidio afd basid ey i hwdtiphaselotractivil, eyd heStkes ,Ondeslvilled in the art
... York, 1991. METHODS OF SEPARATI ON [ 0046] In any of the

will agplyrterhiniquenmoniokely torachicxp tie drgirecheep und of

[00495 or mul gyihtereb, eﬁ@){}i%e@ QUARE @%{%ﬁé{@d tfo ?l%ﬁaﬁlﬁfv?dual diastereomers on

eaction products fromone an er and/or from _ )
the basisawft theig phtieal ichbmicall hidfedmees by nethods oted! lafovaatortheseegkilled in the

or series of steps is separated and/or puyrified to the
o, SUR S RIGRREGHY WGRHEY By e e oG eEes i scparaed
by cdi¥eftih® @ElenadtfRh&R! bixBHC thi§ SPAfadkieBARiE TMRIWUE by reaction with an
mul ti phase extraction, crystallization froma sol vent

appropriats obptiwatly ndctiverrempiuad i (elgat ¢loral awbidryresucloras @rchiral alcohol or

chr omgt ogr aphy. Chr.o odgraphy can i npvolve.any nu [ 4o .
MostgeX B R eneioHgE tho PreaRinpiee: apsop o indy Tiorvang) e
individ@aiMalasRhiRd$Rmesd 26 18X CédtesPehidingd pubX Chafiigiers)l JAlso, some of the

medi um and | ow pressure |iquid chronmat ography nethods

compgrersapiptheapragent nention oadyebenapyiseraers ; (e, mybditaigd biaryls) and are
cons U816 AEC MRl LSARGE K5y S Pl o e
HPLQ bolamnayer and fl ash chromat ography. [0047] Anot her

cl ass of separation nethods involves tr eat,man%r of a )
(0058 eact i ohskrelersigreoiontmer. & gr cagaARticeTeihsintiglpirRe of gs gereoisomer
may bé Qgﬁ{ntegggﬁfe%ﬁlﬁor? %@%@p;ic? & gl%&llfeelgsil% Qqﬂ&god such as formation of

unreactedstarting material, reaction product, or
diastdrérandri kieing Spdtallveageatsolvind agatsa@siel, eand Wilen, S. "Stereochemistry

ot ZSRCEERLS AU B PGS Y2LSS. far b, YEleSuLp, SLELAR: ¢ .
Chm%’g’g’g?@??ﬁgﬂg? S%@'(;%@Zg'ﬂ RabORicGARESS offchR@BEsmPBHnES bPdhe invention
can be separated and isolated by any suitable method, including: (1) formation of ionic,
diastereomeric salts with chiral compounds and separation by fractional crystallization or other
methods, (2) formation of diastereomeric compounds with chiral derivatizing reagents,
separation of the diastereomers, and conversion to the pure stereoisomers, and (3) separation of
the substantially pure or enriched stereoisomers directly under chiral conditions. See: "Drug

Stereochemistry, Analytical Methods and Pharmacology," Irving W. Wainer, Ed., Marcel
Dekker, Inc., New York (1993).
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acidic material, binding reagents such as anti bodi es,
bi ndi ng proteins, selective chelators such as crown
we@dwe0s89453 i qui d/ i quid ion extraction reagent sPCT/LE2G09/030602
or the like. [0048] Sel ection of appropriate nethods
of separation depends on the nature of the materials
involved For exanpl e, boilﬂﬁg poi nt and nol ecul ar
in distillation and sublimtion, presence or
[0051bbsencé1®ﬁr g@?th@df Gﬁctdl@ﬁ&ﬁﬁorg@% gty neamn rRSmdPRfda ey reaction  of

di d b
enantlﬁmefﬁc%lwaé.ge g;z{'r?l ab&se[:s ﬁ]ilch g]s,]al%t%hlg ﬁ\rualgle edm&en%ﬁ’gg m:uqe o-methyl-f-

pheny‘lé’[ﬁyléﬁﬁneV\’(dnhph@ﬁBhMe)t QEMRLhEYRS WRElashikRine tompoltideViRaring acidic
the desired seg@;atlon [0049] Di astereoneric m xtures

functl@aadltbewép@r earbexyilict asid fad rsulfamicvacithal Thei digstercemgte $alts may be

A L N

optica®Ssdder§ BF @ﬂﬁi&@drﬁﬁé’iﬂldﬁrtdfdﬁ[onf sfaetitadRadboxylic or sulfonic acids, such as
crystallization. Enantioners can be separated by
camplespulEamiq aid+ theaimagid, mardelie apidx pulasti¢ agig cgn result’in formation of the

maﬁé%qiﬁg%rﬁﬁgerlc m xture by reaction with an appropriate
cal y ‘active conpound (e.g., chiral aUX|I|ary such

[00523s a C|Alfeﬁiat1&bk§fp b9l m@hodMiBh élic sub3thtd t6 fHeOI'eS(deéd is reacted with one
separating the diastereoners and converting ( %t
enantiomsr oPly A rigirak OMNeENY i Yu AP aslienEspReE &t g pand Wilen, S.

"Steréé)ghéplﬁé{}gngf rtSr DI ec%ﬁ%%h&“e%hn Alxﬁ%zy%ﬁ%ngf 1hhe 1994, p. 322).

1e pres I nventi on e atropl soners
Diastéreorgieric Sedmgidunds echnbiter ybsnedaris a‘em:tmgnsxsydnmethca&opmoﬂnds with
Enanti oners can, also b

enant%ea@@l?)bk)géegma? élpn}zp}_zglg:bqagWS stugbg)@]m;o_p Eyl gqprlé/atlves followed by
separ§t§o%r @fofh\%CHﬁsrtere&n&s’an@m}ﬁgtg?%%%fdd MDLFER N rilcMed E&ﬁltlomer A

of Iits stereol soner tained by resol ution of
methdadhef detemminngnopticelr purity iimgpleesnmatkiog chirghesters.f chais jaomenthyl ester,

di aste rs usjn optlcally ctive [ vin
€.g. gé@ﬁl[l Y E loéc%rrgate a‘Hdi pessencg 0 86 e h&‘ﬁggrt F?tgfjf o-methoxy-a-

(trlﬂu%(gﬁé{h\ﬁgﬁﬁmo%gﬁe éJal’QP W gr g‘n@?gzsr(lbg% 47: N?@%)Y%f Khe racemic

mixtutd 34ii)) aRB@RO2Me 'RaNdR @pmmﬁm rfes tldf podsemczl of: drcpbun digropisomeric

enant&we{rél&rl Ve?rtﬁlerggrsfﬁgtagﬁq ﬁéﬁ?ezr%n?grér#g?ﬂr%ﬁ?lsﬁeﬁf b%/rgpm}/nds can be
separ&tb@3hEiSAMBA b§ RAMLE aMatRvGH- E)l%{se CRFRAMBSEpRN Eollowing methods for
separation by fractional crystallization or ot her

Separ&t&tﬂﬁ%mp(szmeflo maphthjdﬂsmfumblmsss EWVELHEI L1 1goMByounettied (3), a racemic

let‘uaﬁ: ggtt |t ?rgeerrs Igﬁ% BW%t%Cﬁ@E el{.r8mfl‘H> g 5)35/ thsfng a c(l?uralt sl%aetlonary phase

("Chifdl 97 §@H SCRBRAtogApiy{ 31989§ PRI A LOLHOFEdl, Nehspulasit it Halll Wew York;
pure or enriched sgere0|soners dlrectly under_ chiral
Okamgtmdl. tof §risomegr:., (BBQ};SQ 37edcPenkrichgd onmarified egntiomers can be

dlStln%IISE %Idgy o%rs] WIRES dngXglus %flep ghlral V\gleglﬁgs V\}l?tﬂ dsymmetric carbon

atoms, such as optical rotation and circular dichroism.
METHODS OF TREATMENT WITH COMPOUND OF FORMULA I

[0053] The compound of the present invention can be used as prophylactics or

therapeutic agents for treating diseases or disorders mediated by modulation or regulation of
AKT protein kinases, tyrosine kinases, additional serine/threonine kinases, and/or dual
specificity kinases. AKT protein kinase mediated conditions that can be treated according to
the methods of this invention include, but are not limited to, inflammatory, hyperproliferative

cardiovascular, neurodegenerative, gynecological, and dermatological diseases and disorders.
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Dekker, Inc., New York (1993).[0051] Under nethod (1),

di astereoneric salts can be forned by reaction of
wep@onsaseri cally pure chiral bases such as brECi/ng2009/030602

qui ni ne, ephedrine, strychnine, a-nethyl-b-

phenyl et hyl am ne (anphetanin%%, and the like with

asymmetri c conpounds bearind» cidic functionality,

such as carboxylic acid and sul fonic acid. The
[0054dn ast efeomergnebosiameny, peif Mhermarsytied qomposiianais dopyhe treatment of
hypexfﬁl[ozl‘l%r%@g : adtlscoré,e% alqckuﬁ?liﬁo%gnc%{rs oggjdln% ?(;Ho aéno&Ee%BHXS (1) Cardiac:

sarcom@ Wp@hg@arc@ﬁd,l t fibrosafcofiial r &halﬁﬁht}@xatbd)rﬁa or lipbdak@mia), myxoma,
aci ds, such as, canphorsul fonic acid, tartaric acid,

habdgmygmp; Sbesia DgMal 2t ferterBR:d 2 AAnE L BnehogenicofargipdaR (squamous
cell, %flﬁﬂ?ergif%ﬁt %ﬁlgﬁggé S,f rugi?'iffe?ent% 5%{]%@'\/%:? n@(ﬁén\ﬁ@ér& 89%) alveolar

eres IS reacte
(bronuhlb]iar)amemﬂmmtbramh[al @flerned) isirgbma o]maquhndlal dlofndrdmaious hamartoma,
stereonerlc air (E and W1 en " Stereqche ry
meso @@dmncs g smqu%l lwlg,eg}) Qaggwéltesp esog s (squamous
cell ' c h i ,
cel B i, IR mR ol Ty (carcinoma

lymphrmnze etuinnyalsardemp), apanzieag (decgle adiemocammbms inmdinbyph, glucagonoma,
derivatives, followed gy se atlon of th

gastripomay cArCiBidy WMgEy ADYIPR: yarR 08"%]/ (%qleaw%ma{ﬁlﬁe Iygpphoma, carcinoid

tumoRNKiafRRE SH86th Ol (ﬁld%ﬁﬁﬂgﬁfnad?i Sl ﬁé&gﬁ%ﬁac $Hbroma), large
purity involves naklng chiral “ester such as a

bowehwadenptareinpme, tehulpr, aenpmentviljduscideopmiohrmagoins, {diemyoma); (4)

Geni BLREY Gt DnkRGY J pRBRSTF BB s, BB (TP Digiogeal. ymphoma.

leukefa®M bladdbP8Ad 4ifetfirhb Pdqualioul NQIIr *ERMdmAN HhnkittonaBNll carcinoma,
anal yzing the 1H NMR spectrum for the presence of the

adenqcmlrmnaapm@tmmader@nmmome s@coma)d itestis ésepunems,. testaing, eembryonal
| ast ergoms s of (gaISOWEI‘

carcmogb tgxia od:arcmf)n}ag OC| 8{18 %%}OIHST ﬁgfom @teg%htéa gﬁ aé%uéoma fibroma,

fibrodiBhe Bt Lghepiyid RimM ¥V 1dnB! (39 dSvdrohepaenad ﬂidp@!ﬁ)cﬂfular carcinoma),
atroplsonerlc na?hth yl -isoqui nolines (WO 96/151 11)

cholapgiogaseinpma ppatohlasatarreginsaxeuma hepatosgblulas afenosie hgmangloma (©)
Bonec%g‘%egg ni& RAf %hl%d( e&%QICS Oﬁﬂn%gﬁé]r 4, o hg]rmzﬁﬂ flﬁllous histiocytoma,

nary ase | ra I qul

chonc(rdté)ﬁ&jmeWEvhng sLaar@ima, behlignaitaymshoaiad(rétidulym l\l&:\]{]/ Sépgdma), multiple
kanotqQ, J. of Chromatogr., (1990) 513: 375-378)
myelqmpg, ewétgnam diants icell BHBet | drEdosnds o Astsee ?%fm%u@ér?@aaﬂﬂagmous

exostgws)étsjg%g %ﬁschHﬁ&%n}ao E&ﬁb@%&ﬁgsﬁtoﬂﬁfon%oﬁﬁtoﬁl(ﬁ% E8steoma and

mretric carbon a as Optl rotation
giant ard tuinbcs,ll(a) Ndinolos clystam: MalHORSedoha, THAh Mok, \glfélfftlloma xanthoma,

FORMULA | [0053] The conpaqund of the. . .
osteitjsy eggJ enPEBREES n (Beniggiomas %?%9?%%% épmatoms), brain

(astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealoma], glioblastoma
multifonn. oligodendroglioma, schwannoma, retinoblastoma, congenital tumors), spinal cord
neurofibroma, meningioma, glioma, sarcoma); (8) Gynecological: uterus (endometrial
carcinoma), cervix (cervical carcinoma, pre-tumor cervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous cystadenocarcinoma, unclassified
carcinoma), granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, dysgerminoma, malignant
teratoma), vulva (squamous cell carcinoma, intraepithelial carcinoma, adenocarcinoma,
fibrosarcoma, melanoma), vagina (clear cell carcinoma, squamous cell carcinoma, botryoid

sarcoma (embryonal rhabdomyosarcoma), fallopian tubes (carcinoma); (9) Hematologic: blood
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therapeutic agents for treating diseases or disorders

nmedi ated by nodul ation or regulation of AKT protein
whovasess3 t yr osi ne ki nases, additional serine/par/esmones0602

ki nases, and/or dual specificity kinases. AKT protein

ki nase nedi ated conditions that can be treated

according to the nethods of k¥his invention include,

but are not limted to, inflammtor

(myelpigokenerdia fantst andechramig]. oa@agcblr@hob%étm rkgaife chranice lymphocytic
leukelgxiYag g %&%?o?rflg%gi&l] g d dgsgarls%?,t gr%lglgp%g Lr%lgélélgl?,z enciyé”m&jysplastic syndrome),

| n"one™e
HodgRin&r disesselt herdHodgtin'e SiyinpBemb Jnfatigndrd eyinpeehaE nt(1@®f Skin: advanced
hyperproliferative djsorders, including cancers of the .
melanog)a, augliggantamelgppias basah peltgarginpma, STHABARS cell carcinoma, Karposi's

ngj 9sa . 0 . . iasis: (11
seof 0SS Es 0L SRR Ty AIORBRGR et mprosis 1)
Adreniat rgdindsaneuradlastomg; (1) diehagafeitastatiar reasgnbrefs cudanmuascinoma; (13)
cell, undifferentiated snall cell, gy%%fferenti teg

r

Colon; 14k Qual ravigadd ok dfaamnesthyeukamia of1a) Hasd orchpeka () 7) and others

inclucgﬁ%%é Iﬁétgﬂﬁﬁu HseAHERY 0 g’tsh%Fcco%Q?'BM%%ana SF’IlldI‘OIne; and

romat ous hamartona, Ioma, non-small ce
Cowdenndisessaabt IdekitteriDaglog Iise@eest ammbng eshérn&inds eeh glyagpsoliferative
. 4squanous cell carcinoma, adenocarcinoma,
disordezs- omyosar coma, | ynphoma), stomach (carci nona,
[0055) Y MPhOMRye doRIBINPIAL RIS o #E 1RRAHUG! B also used to treat diseases
adenocarC|noﬁ%, I nsul 1 noma, gl ucagonoma, gastri nona,
and coaditionisdch wsothsymatopb aethritis nest¢oapbuisiy, Chron’s disease, angiofibroma,

ool SHEBRES €Ol WIRGHRQ CR UL LTS PSR e
degerletd¥oR MMaculaf ! @eReNRIn, (AIENAGRIpE BOB@sis! BBesit§! Alzheimer’s disease,
adenoma, villous adenoma, hamartona, |eionyoma); (4)

resten@siyi ewtorimany discagss: allérgnegstivme.e padoaratiiorisreatheppsclaresis, vein graft

senolB WASRI AL, SEHRTE) ok VOB s G b L AR cvsmcin

pulm dizadse] pyofmsis AdRBATAr ST lRafAdgicdd dambgd @ue to tissue repair, scar tissue
(adenocarci noma, sarcomm), testis (sem_nomm, terataons,

formatigp (poh £en cid dn nrvad heslingl dawltiplsoseerosinonflamaatqry divavel disease,

. Cc . r i t.ial | 1 .civn i | . . .
5 SR B . RGO bl Wi, gy s
apoptbsipat miliofdre pdisesel hedplisntaPakiieony ,disease, transplant rejection (as an
) chol angi ocar ci nona, hepat obl ast onma, angi osar coma
immupeppressErt) Serfic heehsta, henangi onm; (6) Bone:

st eogeqy 0 S a b . , :
00 e O £ AR hBERTE IE by ol JEiannR method of wreating
diseadeai axghedisar @adiionsdh iagmamimal ynglaed by rAKT cprbtein &ilabes, comprising

i T S e o o A S b b s

thereGPiRSh Agah eRBAVIRD ¢LPBALRIEN: sGlAMRR! ast o,
chondr onyxof i broma, osteoid osteoma and gi ant cel

[0057 unor s ; TheZmavet vb osmpysiderti Fstuld 1 thas wélb gerrespond to such an amount
it TR A B et oL e POk s

severfly,ah®identity (e.g., weight) of the mammal in need of treatment, but can nevertheless be

routinely determined by one skilled in the art.
[0058] This invention also provides the compound of Formula I for use in the treatment

of AKT protein kinase-mediated conditions.
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(astrocytoma, nedul |l obl astoma, glionma, ependynoma,

germ nonma [ pi neal oma], glioblastoma nmultifonn.
w@biogosaszir ogl i oma, schwannomga, retinobl ast onaPCT/US2009/030602

congenital tunors), spinal cord neurofibromng,

meni ngi oma, glioma, sarcoma); (8) Gynecol ogical:

uterus (endonetrial carcinond), cervix (cervi cal

carci noma, pre-tunor cervical dysplasia), ovaries

[005% ovari &mn mnﬁlb mpe[;tsr,frthmswclsmnald dreoessrof threospanpound of Formula I in

MUCl NOUS cyst denocar cinong, fi.ed I,Cl
the prgepgrﬁﬁ?% 85 e %qme g?ﬁ)r Elhﬁl}%»}z,ssucg *he I_treey dﬁgnt COé l'h%%ktlon of AKT
proteiniRdsS-mellyA&EL eI, nal i gnant t er at oma) , VU| va
j guam)us cell carcinoma, intraepithelial carcinoma,
CO AJIQNCTHERAPY! i brosar comm, nel anoma), vagina (cl ear
ell c [
006! o5 R U W P it e o

more (@Rlitdnabidds fth Herdet@ibedi bslow) oque F@mbomfdtﬂeesmﬁdadrug can be
[acute and chronic], acute Iynphobl astic | eukem
approgripishy elaciaddisrd an & clinealynaploysdaser She p@pamosl@f the compound of

v L ESRER . L St O YE AR RES, Uy A 0 0

adrnnhlylrmhmmbjec(, 109 adikiristration anae theetheeD dBeasmatHegﬂ'mliItal condition, the

noma I ceII carci nonmg, nous ¢
comb&&%lepan%okﬁka? sINsGAsES er%%aee%darw@gft%@} Sebigrd\is @ human, for
I f loQi
1nstaﬂf%,§)l‘ﬂg§cr:c§%ggfn‘f%"ﬁxgé qi)@ uggct ?10%‘{3&8% mg!f@ 15 t95100 gﬁﬁg b?%&}e?ght ber part by
weightef #st @mpoubd efitie prdzsenatasterm«mnocar CI norm (13) Col on;

[006 ﬁg) ng l (ér:il(yfgdt%)ﬁga Z].}{sl gf%l r;%e{ngc e&ﬁl eH%c nh@@%éri,’@rm’?a%%n or dosing

regmféﬁtlfi‘%ﬁﬂalfh&' &SRB Emeki@ROR4 i vitied 36 U TBom H%f&ﬁrsZﬁ{?&ﬁ%n such that
syndrone;” and Cowden di'sease or Lherm - Ducl os

they d sohsdversalpafedt daeh dthendsSush chyg‘.e RIS snmablefrlmesene in combination in
rders 0055],, The co and ds o
amoufHs IS RITecNed f BUrOSn et s Aqorgienh nlhet dhbet of the present
invenGi6f PrdvidRS BHIPdsiEon HRPAThE b doMpbiid &f this invention in combination with
osteoarthritis, Chron's disease, angiofibrom, ocular
asecmds@ag@ycm@s@escnwthmn vascul ar| sation, diabetic
etino th r dgqe i .
[006zgegener e, %(l)’] &g.ﬁd ?fl uilve s efr?lgszlmgl g%lh?l%y %é{tllt?crally active

drug(& ﬂﬁ?lbﬁeddrﬁnﬁt@ﬁﬁ&%cﬂfeﬁiﬂ @nﬁﬁﬂa@ pmthﬁbémﬁllecdhﬁcﬁ&iiﬁlsor separately
ast hma, endonetr|05|s at heroscl erosi s, vein

|l
and, é}h@f {EC?I%W%% sepapaiely thip sy srese Emyitareously or gegentially in any order.
Such %%@éﬁﬁﬁlsadrﬁﬁgﬁaﬁér? nﬁ\é po%r d%&s lnammg IBE) (Ps%pn&e qﬁ Shhdic tfh(\! @mounts of the

nonary | Sease I'asl s
compnemﬂ of tids [rszienﬁmmgi?ﬂﬂ%cdnd driug&yend &ﬁﬁnela,tlvs ¢imfiings o6 administration

tion (and c ai.d i n wound healing
will b§éF Flgd ﬂ%ordﬁhﬁq Ak Hieydepiseeromaiia @@rapwﬁ%cg%%q%ns
art | C r r tvr a i s
[006$nf ect %}%sé%kgﬁ%%grﬂggﬂgp % f%"é’tv [Odél s?ﬂér% {63% Yieristc”, ic.,
the eﬂ‘ecstmheved]e\dph athenactﬁwr ingmlmm‘tssu@dstegezther mrgewq:ﬂ that the sum of the

effects %{S esu(l)ts fl(om usmg the compounds separately. A synergistic effect may be attained

when the active ingredients are: (1) co-formulated and administered or delivered
simultaneously in a combined, unit dosage formulation; (2) delivered by alternation or in
parallel as separate formulations; or (3) by some other regimen. When delivered in alternation
therapy, a synergistic effect may be attained when the compounds are administered or delivered
sequentially, e.g., by different injections in separate syringes. In general, during alternation

therapy, an effective dosage of each active ingredient is administered sequentially, i.e., serially,
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I mmunosupressant), septic shock, etc. [0056]
Accordi ngly, another aspect of this invention provides
wa@2omigmds of treating di seases or mnedi cal condPCT/ORR09/080602
a manmal nedi ated by AKT protein kinases, conprising
adm nistering to said manmmal a conpound of Formula I
or a pharmaceutically acceptl®le salt thereof in an
anount effective to treat or prevent said disorder.
wherqag 08 7qomtrisatimpthetapyf cffeetpoudesages PHitwal @ morhastivg ingredients are
corr d to such an amount will vary dependi ng upon
adm@%\%’ieg?gg gﬁf&h as the particular conpound, disease
ROUTBS & ADMIISTRASIORvVerity, the identity (e.g.,
wel ght) of the manmal in need of treatnent, but can
[0064dever t Hoesemppend @ﬁfhf: meytl@retr@y hf: ewinsteisa &y RY 9y appropriate to

the C(gl{h?tlo% {o bd Brgégé tg’lflle Pr(\élrl QSL 58112: ude'q %lé %?I%Yﬁ ?ﬁs(nl{ mfdfln%)\%bcutaneous

1ntrarmis@tlﬁt I’hn&hﬂiil‘éﬁs niacthatetal ciandidrivansinfaMeodl #4d epidural), transdermal,
addltlonal ect of the invention is the use of the
rectale g teRICA( p&dmg hycealjag tsnl@hrkgu@a,ayaﬁqag)ﬂnggpegtoneal 1ntrapulmonary

AT 6 RSBGPS TSR cvamoe

condlﬁ‘ﬁl/Bf fHATé(ﬁ?j}ieﬂ'ﬂrlBRHB¥ tﬁ@&ﬁﬁ)ﬂouﬁﬂes admipostered Oifallyhemayéﬁefmmulated as
i nvention can be used in conbination th .one or
a pill geapsyleoiahlet. it geith o PRanmacadically BeerPH G GTigher Ssiiensy Where the
C pJ;0 at el t basgrhrRi
compblify 5 %‘*3*?* (et (1ARrARR0N Ol 2bE KAl Sian0RS Bhariiceutically
acceptabhgpparenderaf vd:linde pndamanumt dnsegﬁ injavtabhaiforineasdetaled balovg
PH D Ly, 8 rm ned according to the
A i e adm nistration route, the
[00652r g€t 1Hi 36aSR, usrehtﬁe QJO ol of A ihi Qffion 38 the therapeutic treatment
conbi nation, and other factors. I n cases where the
(includirg pmphylaatlcdmasfuh}t)eof miasinglhimebdingf lormanssit amn@‘maﬂllﬁ dormulated in

accora T dggsrtéj\l&agq_‘aﬁ{haﬁ@]a gg:«lﬂl pgglc%&g %gg lpﬂ%]‘fn’létCﬁlétlc g%%%&lo& According
to thik @@pd@f 86 Bt inbEitRA there - is pRARId o Pﬁarﬁﬁé&ﬂﬁap&im&éﬁﬂ)n%at comprises
t he pharnmaceuti cal conbination formulation or dosin

the cpmgpwsh 05 itlif dnesitipnhakn eestam @mémime}ltsa dh¢ \pheimeageyticaf |gemposition
comp%ggggcﬁg C lfntrdh ¥ oI nv%r’lté%l %gsro.‘g’lléll ht ta thaﬁxac%gtl ?lﬁr a¢p eiptable diluent

Ver el ect gs are sul
orcm@kesent |n conbi nation in annunts that are effectlve
for the purpose intended. Accordingly, another ect
[0066)1 ¢ he Thrcemfnmacaybiesit ommpasiions @ésha itvshpe i fmulated, dosed and
i.si C f
admn(ﬁ?t{g%rd ift gg%sg?odx g%%ggntg,hcoégéngra{lw g&ﬂggﬁleé r&oﬁﬁgbx;eﬂfactlés%d route of

administration, consistent with good medical practice. Factors for c0n51derat10n in this context
include the particular disorder being treated, the particular mammal being treated, the clinical
condition of the individual patient, the cause of the disorder, the site of delivery of the agent,
the method of administration, the scheduling of administration, and other factors known to
medical practitioners.  The therapeutically effective amount of the compound to be
administered will be governed by such considerations, and is the minimum amount necessary to
prevent, ameliorate, or treat the disorder. The compound of the present invention is typically
formulated into pharmaceutical dosage forms to provide an easily controllable dosage of the
drug and to enable patient compliance with the prescribed regimen.

[0067] The composition for use herein is preferably sterile. In particular, formulations

to be used for in vivo administration must be sterile. Such sterilization is readily accomplished,
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[0062] The conmpound of this invention and the
addi tional pharmaceutically active drug(s) nay be
wacdiwoseter ed together in a unitary phar maceut PCEIUS2009/030602
conposition or separately and, when adm ni stered
separately this may occur sinultaneously or
sequentially in any order. 98h sequenti al
adm ni stration may be close in time or renote in tine.,
for exphwlemyuiltrationt throrghcsentle fHtatdin membrangs.e dhe samapadnd prdinarily can

second drug(s) .and the . relative .timngs of .
be stof R ol gPBhe P IS i bR S AR pgusgupsalygon
0068) he dephheshceial ARthuldidhaBEHel onfol8es of thd PebntTiReention may be
[ a:gegnﬂ‘%i nati on Ct ?era%gyt r111ay Ipréq(l)vj d;ra"?yne‘%g?/" a%g&prrlolve " d fyth'
preparegyiQe vgiiey routes; and, typgshel adrig efi eVel exgepes ;eompound of this
. ' I ngr edi ent S t oget her J. t :
invenfi hlfing B GRG0 SR 57 ob B TS opligl SRl A bhfimaceusially
accepbIg Olliahs, LRRrgt&lclpients oy Rebilisis Replihigioh's Mharheceutical Sciences

attai ned when the active ingredients are: (12_ )
(1980 b6thsdiinaPsel. Anbdadrithe Erarele Jypphibzgd fepragfation, a milled powder, or

<ol N o . . : .
on aqff sHIRER, Tiuuifh SATHETERauHE] by BARAES: oA Btk R RAture at the
appropegtarpdi, eantlcat rthid dédiredsdegte ¢f3purhty, wiihehesihkgicalyianeaptable carriers,
i When delivered in alternation therapy, .a synergistic
d

i.e., cFCBChalaly N9B-1aXie 49 ARdPifRe At Hifelasaens Gl ponggnirations employed. The

pH oiﬁﬁﬁ&hﬁiﬂoﬁﬁe@éndg ‘?ﬂdu’(l? %ﬁ%é‘g@g&ﬂaﬂ @ela¥d 18 @ncel¥ation of compound,

erent Injections fn sep te syringes. In general, '
but mdyranyg fadrh @ebowattd wratohes.afprmalatied freat aceatel betigreatqfH 5 is a suitable

embofiaghy SR S ok e s S AP Bl and mising
proce@irk€ C Fby &xAPIQARS bRk driP sPWBstdFRE Ei.@,cédlfgﬁ)lﬂl’la WreRl Breként invention or
are adm ni stered together. ROUTES OF ADM NI STRATI ON

stabiljzod derin Fhthecompoumnd! (af., tdmplexwatht 4 gyplmtrbederivative or other known

comp e%g]té)(gr{ %’éegételgglgy%ﬁqwlg %xlosgl}tgt&]% g@fggﬁa}& ! Cepégs%}léeihgf &n%noq Intl(;rg Ig:xcipients.

[0069par ent am@lpafticifer UekrieE BBEIraRePitht ubdd willdspehd apon the means and
intravenous, intraarterial, intradermal, intrathecal

purpog dore pihdtthr B1e) compaund defr thel present timyentinmga|beingopprligd.  Solvents are
hncludi al,.and _subl . ngual vag g -
eenerp L rsRLSf o B R e I i g e g safe (GRAD 10

be adidinibteled tapphiftinal €d dehéarhl, she spIvehs akehon-@iticaqudyus/siyents such as
with for exanple the condition of the recipient. \Wer
watery3id QBRI BOIEPXIS selueRththat cre golgble prymiscibledy vpder. Suitable aqueous

I S ' t | a
kLB 5% R g8 R Bt 10 7 00,
300), \the randtinixtoresmieudd. | Acagnibid dileher cpaiees)teacipidnys and stabilizers are

nontaR e eGP AT R 8o A OB I SR P CRILE butfrs such as
o ST 14 A0 0 B SIS o
presefvativéshisudbhaesr auprelet yldinatipdbenzgt ammonium chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens
such as methyl or propyl paraben; catechol; resorcinol; cyclohexaﬁol; 3-pentanol; and m-
cresol); low molecular weight (less than about 10 residues) polypeptides; proteins, such as
serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine,
or lysine; monosaccharides, disaccharides and other carbohydrates including glucose, mannose,

or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or
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(i ncl udi ng prophylactic treatnent) of manmmal s
i ncluding humans, it is normally fornulated in
waecwongste Wi th standard pharmaceutical pract PCERUSROH030602
pharmaceutical conposition. According to this aspect
of the invention there is provided a pharmaceutica
conposi tion that conprises 14k conpound of this
invention. In certain enbodi nents, the pharmaceuti cal
sorbitel s farmeng d&%ﬁerw sueh @snpslivg: oneteb rGempieNes; (¢-g. Zn-protein
Ci nwth ceyt i GC I
compf&%%aafi‘&/op nort wé%?ur%%?anpa surcgml églﬁ\{vlbﬁla\]? C%Eﬂ%g;bh\@cﬁ 4 Pblyethylene

glycol (BEGNVER F@thuddtiond eHaylisd @diudd @56 @r aiste 3chB1112irGt geatd, surfactants,
in a fashion, i.e., anounts, concentrations,

wetting: pgeais, é\gbncg@@g ggentyy @m@slﬁgrsampeméamts preservatives, antioxidants,

opaq@gg]tagén%, fggld%ugﬂg n%r%§&§ Itag&n]st Icé‘fo%%xltsg %g‘%ﬁ ]I?e]nﬁ.fﬁg g%ta%ﬁrﬁs flavoring

agentpaiti et knéive aidditivebeab nlg‘obideadxﬁdleghﬁteplﬁ%rﬂatml of the drug (ie., a
manmal  being treated, the clinical condition of th
comppf] ¥if dh@| PR} RNentio T CRhAsmagsILies] QMRS Sy theffﬁ’@ or aid in the

f ook
S A Sl G057y IR, O, e pymcevin

ingredittug rmiyaaksorte ¢mapped n ﬁ’ﬁdiocasﬁsukes eé¢patddofer sxaniple, by coacervation
t herapeutically effective anpunt of the conpou
technigygs Qf i’ﬁ’e‘?@ aw@ Polefgleaamgo W%%H%‘é‘ﬁ@’%‘? ffflﬁlﬁ%% or gelatin-
e dal d
m1cro%?{€sule§ 51{81 tr 18 tﬁ&’y éff@ @Ja}’)s e Coé:%@mely, in %01101 al drug

|orate ound” of
dethzrlyesssfstbmls n\(ﬁn‘t [ mmpﬂ;e t ylmosahéy fadirmmhatmd:msphcres microemulsions,

harmaceut i cal ge fornms to provid n easil . .
nanoBHIF A PECCIR 0 0 1 FECEETRIRE « SUEh dEARiguge o isclosed in
Remlﬁgtﬂ'ﬁk'I@ﬁﬁﬁad%ﬁ&hlt%f‘en@ése§§th' Qb Q%OFER EBOP@EI)% The "liposome" is a

omposition for use herein is preferably sterile. In

smallpmstqlec abmposefl afvariaus oyrestad ltmdsgsmrdsﬁh@hmds apidiog surfactant which is

usefufgog cﬂe 1%%2)% 8%6%%%1& gsfe @?t gﬁllghﬁ?%o#% 2} i ?%\4 honarfly, an additional
theraﬁd'lllh@ lé@éhtfioez{ laghnkdl! tThatbRpoREd6 RIRE Siposbitee £8kBMMIhly arranged in a

di nar i can be stored as a solid conposition, a

bllayq:r;f@pmthnz @anlfamqme &md&rra@gemgntaﬁ bad%@d anesafirangson.
[0074]0068] SP rgféa e prﬁpe{;;%t;orrnlsJ Y IPI%gar g 5 (%f Qﬁ\ls 919\%881? gdsay%e prepared.

he pr esen |nven or varl

Su1tabl@LHx@ﬁ1p&@Cbﬂ Ys@edirelesh®l prepira@drsoincluio rsetﬁi@[’fﬁé&le atrices of solid
ound of this invention having the desjred degree
hydrqph grgobyn%yogwrtgn@p [cpmpeuRe g@gor\mq 1, I, which matrices are in the form

of shg A TREEY ' ?l k-%/m%C&e %l&%l %ﬁq egue gl%%rd'f' SsBined- releﬁse matrices

clprents i zers (‘Remng har maceuti
inclu(fﬂcl @obestefs1 98 Urokelsh o t IeQﬁ]mp@olp,oly’{Q higdrokyethpl-bthacrylate), or
form of 'y h|J|zedforrruIat| mlled powde r.. .
poly(&wyg&?éeﬁi robetids (U o Pt Noor: Hay b ces?ﬂérﬁer%af byglutamic acid
y | o
and g{;%]rgﬁzpatgth L@@g@?{g dh eg@ ﬂ&éﬂ' eﬁ?rletng ’an%i@%%&gfe, At&alible lactic acid
glycobb)ﬂﬂldcd()@glymadrd; yuchcaethé WR@N@EE@@TM (mject,ablrean'rc'rcspheres composed

at  are nontOX|ctoreC|p|ents at the dos ges OL
of la%lg@g@nglym Icosad EPRS W@rcpndﬁﬁ@rohde acetate) and poly-D-(- ) 3-hydroxybutyric

acid.

[0071] The pharmaceutical compositions of the compound of this invention may be in
the form of a sterile injectable preparation, such as a sterile injectable aqueous or oleaginous
suspension. This suspension may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending agents which have been mentioned above.

The sterile injectable preparation may also be a sterile injectable solution or suspension in a
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pH of the formnul ati on depends mainly on the particul ar
use and the concentration of conpound, but may range
wo eaosdassit 3 to about 8. Formulation in an acECHUS2009/030602
buffer at pH5 is a suitable enbodi nent. The
formul ati ons may be prepared using conventiona
di ssol ution and nixing procedures. For exanple, the
bul k drug substance éi.e., conpound of the present
non-t¢xiy @arentsralbr agneptablei dignt or welyPnt leche asrp GwhHiopeingl.3-butanediol or

preparegg% :§'§ é}l%e(z é)g&fgil Od X rn'gs 8? \%r écf:\f)?trl]ﬂ \alseéh&él{a? %{{'c? rsolb{%‘ﬁgwﬂ—t\at may be

empldyedtdie wi&s Rifgeref soﬁﬁﬁnozind”ﬁbﬁ)nﬁ:x sodii@négoride00@fionlhdn addition,
partlcular carrier, diluent or ex0|g7ent used Wil |
(2

sterilef@ysheilsupashcanyentiengh ba sephuied@s @ speni i S@ppqnﬁglg medium. For this
r Ny |
purpo, H{?y(e {llgd g{rxeehgbglnglr %1% netnéﬂel% %t fhaﬁlg gir?ﬂg Jeto- tog thlycerldes In

add1t1bﬁd‘@@y1aﬁ&ﬂs®jd apelcsomsd ﬁiﬁbfﬂik@ﬁh&b I’n)etub@i mrthe ﬁ&psmflen of injectables.
i to be admnistered to a q
[00724 57 ¢ s gF’VEH]ﬁE}OIa?r auiizble- fopmagenigrak 6@@1%%439% {18c g%?c Aduggus and non-

aqueowgtsfehtlﬁaﬂﬁiec?itones'bhﬁ%ﬂ%wﬁéghb 2y chﬁtQﬁ@arftP@Pdﬂft? BRPlHO bEct&fostats and
ter ui e’ aqueous solvent's i ncfude
solutasla\tzleibh reddeanid forprubpioneietogicywith ,thp dlopelt dfythe rlategﬂgd: odcaplent and
., PEG 400, PEG 300), etc. and m xtures ther 8
aquechy & ik BBFBaUROh e Wabdrions whigh | Berpelin guspending agents and
thwkéﬁﬁﬁakh%ers are nontoxic to reci pients at the dosages
and” concentrations enployed, and include buffers such
[00734s phodikabepositibpnsbé trenidvertivarmay glnibe iaci them suitable for oral use
ant|OX|d ts |ncludhy% ascorbic.acid and ne

(for eﬁugglg q}%go%egg%sﬂ Q5 SP &gwieai IAVERYS %&lgrﬁuspen510hs emulsions,

d1speﬁml@ Bo WAk NbrOgaflfles, NGBS AN MM fb?“@%lbﬂeuse (for example as creams,
benzal koni um €hl ori dé, benzet hohi um chl ori de: pheno

ointmigntsy gelarorpgmegus el thyhsﬂlutl(mls loy Isuspensibegis fog @dmnalgtratgmﬂw inhalation

or Sl R AL AR BB 12 FAPEko HEHRBIALY mao

(for ekAapleabayinehdivRed goRadr) Pol ypepti des; proteins, such
as serum al bumin, gelatin, or inmunogl obulins;

[0074y dr opHiuiteble pbRiyRaseuticallitaceeptahde SxipigHtp forrtablgb frsmulation include,
for e)?a'?ﬂsppg dl%gllt %ﬁ'luéllfjtg '%ué’}% ad Ile%&isg esodgﬂrﬁtcg{ﬁoﬂﬁe ﬁgx:gﬁcﬁﬁhate or calcium

I nine, nonosactchar i

carbodlht® ag@halatlﬂg anca kit Hating agémsh yabhaziseeorn nedretdionglgenic acid; binding
gl ucose, mannose, or dextrins; chelating agents such
agentBSuginm stageafubricaing agenteysIchsa, MRERFHUD | SICadiphyFBseacid or talc;

preserqné?g{ th%rﬁr%) lsg)g(lglsag (efél?}yl r%rngrr(])f)gf g%hgfr )@Balzlaexe éi?@ aﬁﬁgifé’dﬂnts such as

ascorbno nadld) ni Tablgt ffaﬂhalatlenss uely as undbRbY t asr) codRbdJRONECS) t mpdify their

d1s1ntgg %13({ ﬂ)@l eg%@%l %S r(gt?%El%G)g%}h; :ll%l{l]eglrngge!él?%nlé gvl&nnmpé gastrointestinal
tract, %i" I'tcf ﬁﬁél@% ﬁ1e1rvﬂ‘tﬁl' 802 BbSeardrdb! ih GthéNGis@ARMgSoonventional coating

lers, suspe Ing agents, preservatives,
agmnammipwcdhmﬁswdbbaqwnmghagﬂnts gl i dants, processing
sweet ener s

i ds, ora
100750} Gy or R RGBHES TS RIACE AP oGP B £ G5 i sppas in which
the adtivee]Reidnt RS §5:RBA atitt0An Qhert REli@ duderkt! 6 exatple, calcium carbonate,

calcium phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed

with water or an oil such as peanut oil, liquid paraffin, or olive oil.
[0076] Aqueous suspensions generally contain the active ingredient in finely powdered
form together with one or more suspending agents, such as sodium carboxymethylcellulose,

methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum
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conmpound of the present invention or pharmaceutica
conposition thereof) or aid in the manufacturing of
wo b@opsmssaceut i cal product (i.e., nedi cament)PCTN82009/030602

active pharmaceutical ingredients may al so be

entrapped in mcrocapsul es prepared, for exanple, by

coacervation techni ques or b%;z i nterfacial

pol ymeri zation, for exanple, hydroxynethylcell ul ose or .
tragaqgatha aich iguey aeastss disnersing) op ovstieg 1egette sHelt ay | lggithin or condensation

1.CI. PSA resp iyely, .in Lol dal

procufsy DO BVARY SR KRR b Ml eid" (158 SKEHER plfifhtivtone stcarate), or
condefb&icas pRALES , ofMethyREENUx3deOMGth bRgoEaii iatibRsticaaldohols, for example

nanocagsul es) or I n macroenul sions. Such_ techni que‘é1 )
heptaggcactyylsppmaesiand. RespRigneAiios mRAvGROEGHYIAr o3idciiiBspartial esters

. aeY o 0 g b
s P Wl S kBRI,
condepbariphabdyritdst andény oxde fvithtpartial ebters erisedifrefuhtty acids and hexitol

delivery of a dru fsuch as the con‘po,ﬁﬂg of Formul a.l |
anhydyilgs. foperasmals pylyetwrleng gpibitap sonepleplsp bt pRUeqYLHSpeRsyong may also
nent f & | d X i-oxidant
contal P b PRSI ol o O P IT B RS FORPREP A, ap-oxidants
(suchausr apgrbiveadid o fcolorinp agenta) flammning agests, jdiddt0§weetening agents (such as
Sust aj ned-rel ease preparations of conpounds of this
SUCTORG, G Wp%“}?swepar ed. Suitable exanples of

[0077USt ai g E&E@ﬁ&s%?%@ gbiRRgtel N/ Hﬂﬁerﬁﬁf@t BRI 4%8RB lifgredient in a
matri ces "of solid hydrophobic polynmers containing the
vegetaldmoduserhofs dEarhirudid dlive o seshmamilr draesomt @il) ar irha nfiegrah oil (such

T N BT N —-
hard PRLIBSELESyl YSHPIGWelchR: %éﬁt@%h@h as those set out above, and flavoring
ol y(2- hydr oxyet hyl - net hacryl ate), or

agentp ghay( bé nyied toprivide a palajdbde oral ayegaton. pAhesst coagepositions may be

3, 773,.919) ... copol rs.of L-glutamc aci.d and
preseied £ e it G0 ARe Pty iR B HEE RGOS, VT ene- vi ny1
[00789cet at isplegbrd pbivaerk agid Grafilddgbyiedld don@iréparation of an aqueous

copol yners such as the LUPRON DEPOT(tn) (injectable i
suspepien duptherasigitiosnplowatsr generally icentain thegagfive|pgredienytogether with a

dispegsgrf)%j) l_o}[[)_r(%tslf:i‘g %gt? gs)%%égggllg?ggeglgtagxh ?%yi]m%?epresewatives. Suitable

dispepriay orewetihg eg@dntCandnsuSpendizsagedits tabecexeaipiificd @y diost lalrsady mentioned
invention may be in_the formof a sterile injectable
aboveyr Addtionalogcinienin sucd 35 Syestaning. ffay FEie sk olpiiip agerty may also be
prese | eagi nous suspension. This suspension nmay be
ormul ated according to the known art using those
[0079ui t abl Bhedplmpaacsiuticpl aompesitiong) ofi eninserdivn mes psndienig the form of
.. ..agents jchE,ve,benrrent'oneda ve, Th st?rilq —
011-1@—\%?‘(8%?15 SIO0S B%\P%h’ip #SCrmyy 88 a yegrtablie g{l,ewc @s olive o1l or arachis oil,
or a ISRl AR BciFab ol Q&r&bﬂle ﬁgﬁi@eﬂﬁ‘éﬁﬂ dr'a @l¥rd OXhify of these. Suitable
parenteral | y acceptable ailuent or solvent, such as a _
emulsityling agants mayl b8-foutsanaple adatwnllpoepuriag gams such as gum acacia or gum

tragalg%l|%5 %{%ﬁfyﬁg&%ﬁg}eﬁr Q}g}é}grl?ar‘g%eg Qu%haa% ng g gebaln,ele\éﬁﬁin?les?grs an %artial esters
derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening, flavoring and preservative

agents.
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enpl oyed are water, Ringer's solution and isotonic
sodium chl oride solution. In addition, sterile fixed
Ww@R009/08@§3 conventi onal |y be enpl oyed as a sol vROIT/USI009/030602

suspendi ng nmedi um For this purpose any bl and fixed
oil may be enpl oyed including synthetic nono- or
diglycerides. In addition, fatty acids such as oleic
acid may |ikew se be used in the preparation of

[0080] nj ect &btups and G2y nRyheuformileted veith e\mﬁt@nn@ pgents such as glycerol,

dm.ni stration_include a o
prop B BHECE st SpAl< b Beties, AREL A o, o0 pdemuient
preselazatwe ol Shaidt £nd/dHebloRing agh@ct er | ost ats and sol utes
whi ch render the fornulatlon i sotonic with the bl ood
[0081h¢ t he Sunwﬁa@/dforr@elapp%may b @repgieddusmariae Hismese dgedient with
a SIlltg‘.I)lg nf)h-lrflld f }P%}ﬁ tl\mllg Igolr{PXt Pég?kgi lé?eff&tjag 'bﬂglt clluld at the rectal
agents and eni ng agen € conpositrons

tempe@ituichgnd BN I’thér@ﬂ’tbrmltairﬁﬂleb&cﬂuﬁl o teledre sthié tdalnd. e Sﬁmable excipients
oral use (for exanple as tablets, |oqzenges, hard

includgpfar examaler gacoadytieroand ralyeshylgnesglypalhs Fomaul at&ﬂmsg%t%h%% for vaginal
%g? I LHRS S
admlrﬁétﬁa?t%gg#%l ﬁ @9 ]{33 af’| eggaﬁ ééj tgrg (():r?‘s)é/ gms S, ?el@ aﬁé's }oams or spray
formujstioms contaimifigeiawddivion 0o th,e eﬁ:ﬁbcu tnigesisend suchuspiedrs Iamam)k,nown in the art
for admnistration by inhalation (for exanple as a
to be apY@PNALSi vi ded powder or a |iquid aerosol), for
dm ni suffdna SOl RIR! §eRSarf il
[0082?’I e yEIg f&%lde(g}nm%‘\[gﬁ glf(%‘lo% Qe s ol Ge aqueous or oily
solutlpmammsmnmonalmw me&ﬂlydiml cd)tanm;l by fortsildting an actiid mgredlent with a
I ati.on includ anp inert diluents
convepBopl FuEALys BeeeHRplear BBicia OF diert Usini i sasa, procidures well
knowh & Helpp car bonat e, granulatlng and di si ntegrating
agents such as corn starch or algenic acid; binding
[00834gent s Csmmsmnstfar cttanSdemma] @émlmgraalgenmgyﬂﬁt:m dbe form of those

wrans PR R RS Bl L o R e B U B

[0084?mt i - Omoﬁﬁﬁlbﬁon%ﬁblé$o1aﬁ1@1@ﬁlﬂh@n&@| ¢t-nad@bldetinistration have a particle
ormul ati ons may be uncoated or coated either to

size fm)@iamplq inethe rzmgg iof Odglioat00aniceomd (lﬂﬁbldmgﬂlﬂé@fd@ piges in a range between
55(?): rglca ns 1? iner hrgef*n%%{'rtlcronl Qi%[l%g rgp%pg v’é@ ffhéerlglrl; I?’? ar%mpnts etc.), which

is admndéte;red &gp@@icammatﬂoﬁ tBfdudBIthe 2a6al pasiage orObwv ﬁﬂfalamalthrough the
coating agents and procedures well known in the art

mouth §9 750 b8 iabiealas sacsr Syitable farenulatipns éndlyfe; aequsygnadly solutions
t
o BRI, PSS 6 b iion e
prepacasl abbmtﬂlngab bom\ainaonz(l alheﬁhchdm apb espttatdelioered aathi cnherchheramutic agents
sof t i§gl_vgfules i.n which the active |ngred|en

such 2% cwgan re used i the ftreatasat Oéspr%’é’llﬂ?ﬁ‘ g}sprders as described
below. i qui d paraffin, or olive oil.

J

[0085] The pharmaceutical composition (or formulation) for application may be
packaged in a variety of ways depending upon the method used for administering the drug. For
example, an article for distribution can include a container having deposited therein the
pharmaceutical formulation in an appropriate form. Suitable containers are well known to
those skilled in the art and include materials such as bottles (plastic and glass), sachets,
ampoules, plastic bags, metal cylinders, and the like. The container may also include a tamper-
proof assemblage to prevent indiscreet access to the contents of the package. In addition, the

container has deposited thereon a label that describes the contents of the container. The label
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[0076] Aqueous suspensions generally contain the
active ingredient in finely powdered formtogether
Wwowaob/08mas3 or nore suspendi ng agents, such as spAi/UR2009/030602

car boxymet hyl cel | ul ose, nethyl cel | ul ose,

hydr oxypr opyl nmet hyl cel | ul ose, sodi um al gi nat e,

pol yvi nyl - pyrrol i done, guntﬁ%gacanth and gum acaci a;

di spersing or wetting aants such as lecithin or i i
may adssrigelide epRsAPTiRe attingsof [ herformnplptiensenaxalse bopadkages inyunit-dose or

e o] n ) : )

multi %lggegé%n(st;al Iér(smf&?@%rgg][% seXlng %ergn gm(z ');(vl?a é%vhvlﬁ tx%a}{)léen atored in a freeze

dried (lbalbfﬁhﬁédl) bblrailtl@n alqaeingloaly the fad@DKiafmf the sterile liquid carrier, for example
hept adecaet hyl eneoxycet anol, or condensati on products
waterq ffolp g etiaie iBRIedBIalY 0510t g8 eEXIEMPORBEPURe i ¢GiigR solutions and
C 4 I y
suspeflﬁ&é)sy ?rzél fnﬁ@ % I(heoq? r%?e)ﬁlé %é\gﬁ%’éh gle qu(%% a%lgogﬁl%?;)ie?l% kind previously
describtdhy Pe¢ferrek unlie dobdgh fbﬁmilaﬁbnswé elicse dentairgap b rdaity fdabd yr unit daily

aci ds, and hexitol anhydrides, r exanpl e_pal yet hyl ene
sub-dgsgy B ReARNRBAYICEREde OF %épraam%%gr aghipnfhereph R hwﬂg? wgredient.

[0086&ont ai rTh@ riﬁv tiof Biehd? PES Rl dtd fitr éb’lﬁg s‘?t? c!&ﬁéprﬁ[ng at least one
hydr oxybenzoat e, anti - oxidant ch a
act1vaamgmdwm aacitdye defihet itopgtimgenitls a Ydtaimary cgrrmgahdrsfore. Veterinary

carriegsp gré\or eisr@%s;?ul I}grot%gf)ﬂtt@%Féggqu%%gqsrﬁ%é %%}n%gs?t?or}lae{nd may be solid,

liquidf &AM R %gaté}i/alsg%ﬁﬁ@gé Qtﬁextvtﬂ?e Aebtioy %cée?%féjin%& vetriflary art and are
vegetabl e oil (such as arachis oil, ive oil, sesane

compatiihle oyithe theomtitve dingredient. | fhesenvetenzery omppsitiots swy be administered

I
pereniel PRS o by ARE ARG Sesniodtich ae becswax, har d

foos7par af f ifhe AfmdéiRit YoF R OMPbundWE RS RiveAtGHI Bk 3 S61@Bin@E with one or
those set out above, and flavoring agents may be added

more texciprentsi thepredped atsittgle dgmie forne peilangcessariiphsara depending upon the

0 sitjans o) ed b e addition

subiedr PR 2o Y OF 4R BRI corgbiii ol ol o aelpgaion. e

dispogitivl esfs tiendobaimd @sd Sﬂhlet di@b@tl&@rofpf&p@fe’stﬂﬂﬁﬁg Ophyditian. In one
aqueous suspension by the addition of water generally

embogispnirSUEABI AEORDEOS afgreuad of thigayertionip agmpistered to 2 mammal in

need ﬁie‘?‘&ﬁ\r SA&Em?srtra%{m tdl e %%ﬁz:&{:la eﬁmg %gglﬂ‘g i %n 3E5nt %@ﬁivcgﬂ eaLbout 0.001

nore preservatl ves. I spersing or wet

mg/k@gé ibbdy aveikls us pdoat 60 mpdends badye weightpkd dayed Ilbymcbthasanbodlment
al ready nent.i oned above Addi tional excjpien

admir OB RS lmawm% befhiter <9+50mgﬂi§ efgayswel E/toa‘Tﬁ%‘t 40 meke of
0¢9
body %‘ﬁ? br ddy0 0Ky ; ﬁbe I n"&ﬁs%g% Ikl ol:?e%w AR fo‘w%?%nﬁ{ of fh aforesaid

I on “may I"-1 n-wat er
rangeelmaljf $dbeanere thixe adequytep fndsle 1rra;thd:recaae3/ stijblaptredses mayulschemployed

as olive oil [ s oil a mneral ail . .
withoplpeatisipg any PP &?epf?ﬁ £ ATAViged ohiihaEecs O%ﬁ%fr%%rst Givided into
severilr&?f?aﬂ do for BB EaMkiSh iitbeh A9 BRL By M8%r REthet Mformation on routes of

exanpl e, naturally-occurring guns Such as %un1acaC|a

adm1mstra31@mand dosage regimes, see Chapter 25.3 in Volume 5 of Comprehensive Medicinal
Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990, which is
specifically incorporated herein by reference.

ARTICLES OF MANUFACTURE

[0088] In another embodiment of the invention, an article of manufacture, or "kit",
containing materials useful for the treatment of the disorders described above is provided. In
one embodiment, the kit comprises a container comprising the compound of this invention.

Suitable containers include, for example, bottles, vials, syringes, blister pack, etc. The
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tragacanth, naturally-occurring phosphatides such as
soya bean, lecithin, esters or partial esters derived

wo e@oio8|ti y aci ds and hexitol anhydrides (for PXEDPL089/030602
sorbitan nonool eate) and condensation products of the
said partial esters with et ene oxi de such as
pol yoxyet hyl ene sorbitan norrool eate. The enul si ons nay
also caontain smeetenlng, flavoring and p eservg%lve

containgk Ay feologmpd Gpms/aHfy ol MRiCHals rHgh B% 2Rt RLPRFy The container
may PMI& B c%iﬂ‘ﬁ)sglfcgl t i SRR SH D fotulli¥h %e‘i’éof v@ﬁé}?}é' e?ﬂ:%tlve for treating

gl ycol aspartame or sucrose, may al so
the ccmhtlm and Idaa;m]nhc@ fat stegileeserssapon e(forf b)&mqﬂe: n@le acuohtapmer may be an

I .
1ntrav(é$(é1%;|§cg]gti oy g:?é of nag 9/*8 ]éla}:sig]g:o% ;ltc;;}%r \?\]%) L9 ngypn?:ignmc injection
needlSVi tabl e non-irritating excipient that is solid at
ordinary tenperatures but liquid at the rectal
[0089] e np er dtharkét mayd ﬁwthet ccbrhpmwf olabelne frackagetihsertr e onasseaated with the

contalél)g&n,g'?lg ft:rlgrg C%Eg dJSBgl)%é:/ Ié%)flﬁge/ P(tbﬁ]é rgﬁ%ipglglcgstomarﬂy included in
comlfe?élﬂﬂ-‘f)a%kh Sofstﬁéltaﬁ@hfe ﬁr@ﬂu&@ghﬁaéon@éiﬁnlﬁfoﬁhétﬂﬁll &dut@®e indications,
be presented as pessaries, tanpons, creans, gels,

usagepdesags, admmmrabon,scpmawnﬂmamsaamhﬂmswamau qﬂnﬂgmmg the use of such

theral?ghlgtmrf)@ c{l% etlgre?naec%jl (gdllglgg{, gFI gk)eésuc %#er L esrexsts qﬁdl@?[tgs that the

compb§ifithl| BhipPiRihe  E14CEorASount €aMehis Ghixdnt®At &n E@hﬁec&ﬁd treat a disorder
aqueous or oily solutions or suspensions,

medlzggh degyanmes bybh kil Harrspy Tﬁ)@ d#hel 8t papé(agfh ingent ;n%/pé( also indicate that the
compo?ﬁ ?Aneﬂ‘ sgdtt(pterg%t o%‘{ﬁg K iQnal, topically acceptable,

e or At "Usi onventlonal procedures wel |

[0090§NOWN 1A cbitgin @fitbod {nHEs3 theT0ifgPas istitabls fdrahe telarsylef said oral forms
adm nistration may be in the formof thagse transd ﬁ
of thesgqrppqyad oh#s ygRiieH: sucheds taklgisvi cepsulasosuich e ke Eﬂr@v includes a

numbl%g {)f Lm't pogaggs aglch 1&18%% ]1n 24y Lﬁh'h%@ I%Scﬁé H@g&ggs f)ﬁ’énted in the order

ntrapu ary or nasa m ni strati offi have particle
of theit ieddet wraNh examplehs sruah gekiofis @."blistor 5&&"mf&lusb¢rspacks are well
(i.ncl udi partlcle 0.1 and

sj zes i et ween
Know i T R GRS HCHTEY SHEAE SVSHTE RortLios qeflabbegamiage gl unit dosage
formdN §! dggﬁed %Einéﬂlgrgod[ﬂi caltbE prlovidd! f? e'x§rnﬁfclrfh Qhegf(ﬁ%le&f Ritnbers, letters,

rapi d 1 nhal ati rough” t he nasal passage or by
or othemhndrhings or ththoal gilendae imseit Hesgnating tthe dasadh thérgreatment schedule in
al ve | ar Sacﬁ?%ﬁélt bI formul ati ons include aqueous

WhICIbPhe OP3Ees 6L er‘f active ingredient.

[0091"}0r mul 3t dBREnS W LRIk eﬁﬂi’odﬁﬁérﬁsepklt% gddolﬁlﬂ?ﬁW@ra first container with
admi ni stration may be prepared according to

the compewnt ofothad mvemhmdsommuedwﬁ;ﬁretm, al (b e sagond cpntgingevith a second
prar SR H AR T 5 SRR S5 80 ABURRG fprmtsion,
comprises a second compound useful for treating a disorder mediated by AKT kinase.
Alternatively, or additionally, the kit may further comprise a third container comprising a
pharmaceutically-acceptable buffer, such as bacteriostatic water for injection (BWFI),
phosphate-buffered saline, Ringer's solution and dextrose solution. It may further include other
materials desirable from a commercial and user standpoint, including other buffers, diluents,
filters, needles, and syringes.

[0092] The kit may further comprise directions for the administration of the compound
of this invention and, if present, the second pharmaceutical formulation. For example, if the kit

comprises a first composition comprising the compound of this invention and a second
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bel ow. [0085] The pharnmaceutical conposition (or
formul ation) for application nay be packaged in a
wo 2000089450f ways dependi ng upon the net hod userBCT/082009/030602
adm ni stering the drug. For exanple, an article for
di stribution can include a cgntainer having deposited
therein the pharmaceutical fOrnulation in an
appropriate form _ Suitable containers are mell kn
pharmagylisak domRylAtics the, Kith Basy furihr CPRBTitid ATRRA108F 4T 40& gippliancous,
t ( n )
sequeffiy e ifte kil ek M 8 and SEEHR e BARILE Sompositions o 2
patiert mheddrtRereay al so |nclude a tanperproof assenblage to
revent indiscreet access to the con#ents of th

l0093$ackagén CPRAIR RURAT| BRPOJIRENS SYhessim dhe KASOmBRE ¢ éamposmon of this
t

menf 800 bRt AERE RS g BAPLE Sl s coniin e

separata rcomipgsitiodshach ais rudisided bsttivay adivoled do paklegubwaver, the separate

uni.t -dose o | ti-dose cantainers, for ampl e _seal e
Compa%%ﬁ &3 A0 CF%U “somaéli’Fdl ey P ﬁ%lf‘ed“‘i‘q%v@ ‘Frp LA eg[n certain

emboliny @R ithd Kﬁ @)) gﬁ@&' ditRRoh LN ithd Q&nﬁﬁgtﬁétlbﬂ ®f @Iﬂjéjb%ﬁa% 8dmponents.
the steril carrier, for exanple water or
The ka fooni Enparnmdalnhataeﬂvyntpgaous whemﬁec sfpataénpmamemts are preferably
soI%&Jons and sus ared.fro

admug%ué{,eﬁt SRERL Sagsy formp (&84 @P%rteg{ Bq;l)o ]rI]l(lftel‘eCin at different

dosag@rlﬁt‘éh%% oy wiea thﬂaﬁ@ﬁi of ﬁ{eefn&fv'icﬁﬂl H&hbo&ﬂ%&ﬁ&he combination is desired
fornul ati ons are those contalnlng a daily dose or unit

by thejpriebgyibsngbplyisiséan. as herein above recited, or an
pproprj ate.fracti t her eof f. ctlv
0094FFGT caiAshbRinBos S FReanc B ARG Rifdryad or weatng o
disordé® o€ BisBae YneRITRDBY WkORihask) Whetetd §gd Rit cbﬁ@ﬁﬁes@@& ﬁaﬁtphuﬁnaceutlcal
i ngredi ent as above def i ned together wth a veterjnar
compegifiph épmpiging ey eompamdrafiihis ynveation oF ¢ Rivemagrteally %cceptable salt
thereéfsgt{cﬁ)s) P&?uc‘ﬁgﬁs RyLRose of admnistering the '
conposi d may ‘be solid, liquid or gaseous

[0095)at eri dh &thOdinlﬁfdﬁn&itkl%wkﬁefum’leﬁ tomyprises ¢e)pd adload ipharmaceutical
the veterinary art and are conpatible with the actlvg
comppfPBAVEgEN thy ég@m@mwyc%mﬁ% [fOMpEIsesH second compound
e r y o) t
suitafE T SHEnY R ERAE Bk riled L0 ARG Chl\Ghin embodimen
comptiking ai sevemt plemmbdbeaticalsoagokitioadheikitfuohe @mprsesinstructions for the
exci pi ents t.o produce a single dosage formwl| .
simulfaye %sér:ﬂtreyﬂe]agry SRR QAU IO MeSReH ot peeqpd pharmaceutical
comp Bﬁﬁoﬁse‘(@ra }tgaiﬁeﬁ{ it I?l@ed?l lRQESFET 1P rcex“f:aﬁﬂ Cgrﬁﬁogﬂneﬂtg‘ eséi(ﬂtfﬁstozind second
Padm ni stration. the di sposition of the conpound a
pharmdveutiias compositiorsfare hentgined o sdparate ginyainers.amn other ombodlments said

a s abl e ampunt of a c
frst 4] S i tra il S Bo S gre Cpin el TR R okl
[0096pd N Ni AEiRfukR "thd Jb 8 BPPEIRAY IS EiHASly Ioff vallie 8B titkapeutic agent
bet ween about Hglkg of body wei ght to about 60

for useginkmammatso dylsmoqm: evhegener it s rapwitddeio eombrol e protein kinases,

tyrosine kinases, additional serine/threonine kinases, and/or dual specificity kinases. Thus, it 1s

useful as pharmacological standards for use in the development of new biological tests and in
the search for new pharmacological agents.

[0097] The activity of the compound of this invention may be assayed for AKT protein
kinases, tyrosine kinases, additional serine/threonine kinases, and/or dual specificity kinases in
vitro, in vivo, or in a cell line. In vitro assays include assays that determine inhibition of the

kinase activity. Alternate in vitro assays quantitate the ability of the inhibitor to bind to kinases
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adm ni stration occurs in an anmount between 0.5 ng/kg

of body weight to about 40 ng/ kg of body wei ght per
walayo/nggassone i nstances, dosage | evel s bel ow t PET/US09/030602

limt of the aforesaid range nmay be nore than

adequate, while in other cases still larger doses may

be enpl oyed w t hout causi ng 2fgny harnful side effect,

provi ded that such |arger doses are first divided into

and maasy be aneasigtl] eithes &y fadiolahgHing ther mbibdtar triop g Hirding.hisolating the
. owday.. For further. i,nfornmation on . .
inbibihinSR cobleon i, 4PGRRY PR Fiale? S ToRlabel boung o by running o

comp¥iit aHex perigfenCompBreekan ihvsitove gieCinbalatddn@ith knbwn (redioligands. These
Hansen; Chairnman of Editorial Board), Per gam)n Press
and othgppselilfip ¥Hrq andsgsH epitiigansay's piscuel oty theseat gkibyin the art.

[0098ief er e%ﬁou@?ﬂ%@&tﬁﬁ IN#QA&JSQBE%(% gr?cg ﬁﬂé.lfsﬂrﬁe@ W Eertain degree

nbodi e rnvention, an ar
of paftilifridgtitiie undérstold tthat the piaent digelomire hasbsen seidalonyby way of
the treatnment of the disorders descri bed above is
exampleq an¢jdhpt numesRes ehasges Medhe comBingiien @Bﬁ(‘ﬂﬁﬂ%%%n%l“ of parts can be

o 7SI e P G GRS 0 scop o e

e contalners In
inventib@las hesyraftegelaimdal. i st er pack, etc. Thecontai ner nay

be fornmed froma varjet f i such as gl ass or
plastic. The cont a?ﬁg?ldé&ﬁqmmgﬁgound of this
invention or a fornul aigpn {ifgdeRdsaphi ch is effective
for treating the condition and nay have a sterile

[009%ccess Ther sctivityr ofizmpbmpotint desmtbad nigr theapresent gmvention may be

I nt rayengus | uti on bag or a vi.al havin st r .
deterigyniefl Y e £ 1087 HB& ety atie JROAEG D PRowBgp/ation of a
fluorebB&tKLTAbAIBY péptideNSy AMORRASth IR indn! RBShbRENPRAGNBIEK TNSBY Fluorescent

on of associated wth the container. The term "package

polarizage wsing & carsmgroiallyravhidable BMARSit uct i ons cust omarily

joncl ud i n_conmmer.ci al ckages of I [ .
10019970 e PSR e PRASEITORD o SRR ASsay Bulk Kit, produc

#R8059droat IMGISculatS B@Qices] 0S@@gvalad WA sThakitOmaterials include an IMAP
contrai ndi cati ons and/ or warnings concerning the u

Reactggn Bufer (fer Elpfegih.ptgd PK de.t}f gl:eacptrpnoﬁgff@nwéqipﬁélnlq nﬂtl‘?{gl'ris-HCI,rpH
7.2, 1|06}Bﬁ/i NPg[Clg %CIK/%‘%%A', Gk, Na'l\ﬂqlﬁﬁ? ré)'ﬁﬂ?él?ltaﬁged to a final concentration
conmposiTtl | (0]

n conprirsing e -conpoun hi's 1 nvention
of 1 M ilbéedRedy oot ke ate. aAtHosiatiaded EINMAPEBindingrBeffan(ky ,and IMAP

. by AKT ki nase. .The | abel or package insert al . g
Bindip dResgeR. | KB P SoBiomt SHoRas! Be 2uLa00) chutenal IMAP Binding
Reag%[‘t?f?t{) 1%1%‘@?&@"%4?9&81 In certain enbodi ments, the

[

S are suita or the delivery of solid oral fornms
{00101 t he Thenflaorescend-ldbhied ARVE rfubstrate Sirbsstide)t hid e sequence (Fl)-
ules. Such a kit preferably includes a_nunber

GRP@"%%F@E@a@e%t?C@R%W% 2004V 15 mafe we e BYAPHRERF P g{ﬁ@“-
(0016395 29€STRr LiGAL §ded Tt £ W6lar 3657 (382-well made of polypropylene and
having a white, v-bottom) that is used for compound dilution and for preparing the compound-
ATP mixture. The assay plate is a Packard ProxyPlate™-384 F.

[00103] The AKT-1 used is made from full-length, human recombinant AKT-1 that is
activated with PDK1 and MAP kinase 2.

[00104] To perform the assay, stock solutions of compounds at 10 mM in
dimethylsulfoxide (“DMSQ”) are prepared. The stock solutions and the control compound are
serially diluted 1:2 nine times into DMSO (10 pL of compound + 10 uL of DMSO) to give 50x

dilution series over the desired dosing range. Next, 2.1-uL aliquots of the compounds in
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of their intended use. An exanple of such a kit is a

"blister pack". Blister packs are well known in the
w@aokagi4sag) | ndustry and are widely used for paPRBEYS2009/030602

pharmaceutical unit dosage fornms. |If desired, a nmenory

aid can be provided, for exanple in the form of

numbers, letters, or other marki ngs or with a cal endar

insert, designating the days in the treatnment sche

ul e
DMSQrarg ransferred igp Sagias 36%%191@@ eraptAining 58ridd of [ Bdouyl RE8 1x AP
Reactf&fé’ﬁf‘i’éfrl I C@fgkggﬁwgﬁd %%ougﬁp nglg g*g%;tﬁg Iﬂlg&do%seare transferred

to a PraxyPhitd™¥r38danplatened t herein; and (b) a second
container with a second pharnaceutlcal f or mul

1001080+ o1 158 2956 e OAGRBY Ao b s Ll gt soRjon containing
200 s LBl Q6 UM DiTe SPERAL ARTDANNAKISE! theihie is centrifoged

for 1 Abiheteraatl00@|gyandancteiidt fop 68l thinutet dteankbientnampénatirtie The reaction is

then %ngﬂéseu&pggh{tﬁngggltég{dggi gfi:%ﬁ‘p é gp utlgﬁ,cq,?ngéfuged again and incubated

for aﬁa&fdﬁLanF Bt df@t &l a.fn%fen't %ﬁgéﬂaﬁ?e (pﬁwzlt))' reading on a Victor 1420
phosphat e- ered sal i ne ger' s sol ution and

Multitibet HES éioslnteu tomdrgurdd tomegastine ftuoeascénce Ipuhhazmdne r

0010BT i R CORPRL o B B A & he gy and found t have an

Icso(ffqésg@ﬁaglw@ngl es, and syringes. [0092] The kit may
further conprise directions for the adm nistration of

t he conmpound of thPQEBA{KAﬂ'WEEXAMBEEpresent t he

cond ;pha c t| cal | at] Far exa
o013 O 008 BRUEEES it BhioR i Totudsmipe FXRRRlef itcludkHowever,
it is OB QhdEstedd tHak Shik EX8MAPIeOdocd Nt JinSie SN HivBiati iR &Rl hieCédly meant to
formul ation, the kit may further corrg1 rise directions
1

suggesbe meHwdsofmraetisingobe ln@@qg@nPeraanosk rthe art will recognize that the

chem%gp}egctﬁ"’ r}rsg{r%gr%egfm ﬁ'aE? éenatdﬁt n}'g[ er eo;@; xggt%uggﬁ fcﬁﬁJreparmg the

comp@&ﬂid: af m@tdﬂs&dhnsmaﬁdlaﬁ@rdte&nw&r bk nvfuhﬁ thé tscapenpf tlsemvention. For
nposi ti on of this invention and a second therapeutic

exama@e the, symhesisi of thaycopmepnd & this cléYﬁnélPﬁéflan 8¢ S&‘%‘WF#PHY ipgepared by
mod1ﬁghg1oﬁ§ ggﬁﬁ% H&g%kiﬂeﬁrlﬁ tﬁé’ﬁﬂ 9 e Y géé&?ﬁg&?ﬂdt&tﬁg interfering

packe however”,
groupspbp 0slizihg nﬁleﬂwtablesmaMts:mmm rnetr]iie \atttdiher tharsthogd described, and/or

ndi vi ded coptainer. In cert enbodj nent s
by m@aﬂ% Fowtide mogt éﬁ%tioaﬁg f resetion, émgfﬁmrm sfgit%ﬂl?tb‘f?hbfc’%éeacﬂons known
in thé Sz?g%ltl Sl gﬂ%&f $s HhOf khﬁ lfc%lg}%}p?oﬁﬁfe?bﬁﬁ’é 3hd Yompound of the

nt ageous en t e se te C one are
invenppef er abl y admi ni st er ed | n di fferent dosage forns
oral and rent are adm ni ste
001dyf; . 1R s s L v o s SR TSP i Eftedd all tpppperatures are

set fdrﬂldinvﬂégﬂ@és @agﬁ@n%a%eﬁg V‘Elé}g R b AN cdAmERSAI RPpIRts such as
t he prescribi ng physician.
Aldrich Chemical Company, Lancaster, TCI or Maybridge, and were used without further
purification unless otherwise indicated. Tetrahydrofuran (“THF”), dichloromethane (“DCM”),
toluene, and dioxane were purchased from Aldrich in Sure seal bottles and used as received.
[00109] The reactions set forth below were done generally under a positive pressure of
nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and the

reaction flasks were typically fitted with rubber septa for the introduction of substrates and

reagents via syringe. Glassware was oven dried and/or heat dried.

SUBSTITUTE SHEET (RULE 26)



[0094] Accordingly, a further aspect of this invention
provides a kit for treating a disorder or disease
wore@basads by Akt ki nase, wherein said kit conpPCBHES2089/030602

a first pharmaceutical conposition conprising the
conmpound of this invention or a pharnmaceutically
acceptabl e salt thereof; and%) instructions for use.
[0095] In certain enbodlnents the kit further

[00118bnpr i SHNVR sm:csemmrqwbaiedauww laciah imstmpesi opevating at 400 MHz.

"N R i SRR Boaphim Ly dBis oF or Y80 sogigs (eported in

ppm) OthﬁigrQ&hn%y&il&@@@ﬁod@ﬁh%@fésﬁﬁal%lvéﬁt (@S€l;: ¥25¢pht; WIKOD: 3.31

di ment conpri sing a second pharmnmaceuti cal
ppm; cB@oﬁﬂtﬂ opm; t deDMSO'f @riohe)pm)omorth@ esfarenser stendasths When peak

or..the sinu uent i al separ
multipRiids G raPyiant ORE dahor P, EPreyfiicBS AR ARHALT (rlegeds dafdovblen.
(tripledR rmogmﬁlnple@ e @rdagéc@nt dd Ndoesier bheloaBlkts),! dt CRfubRit Nof triplets).
enbodi nents, said first and second pharnaceutlca
Couph@gmtaptsowhelag@e@,m wipaded imHe®p@izt e containers. In
ot her enbodi ments, said fgrst aqd second
phar maceuti cal conpositi '%?8 contai ned in the sane
contai ner. [0096] Although the gerpound of Formula I
is primarily of value as a therapeutic agent for use
in mmmals, it is also useful jever it is required
to control AKT protein kinases rosi ne ki nases,
addi ti onal serine/threoni ne kingses, and/or dua
specificity kinases. Thus, it isNHiseful as
phar macol ogi cal standards for lse in the devel opnent
of new bi ol ogi cal t est sPapdN He search for new
phar macol ogi cal agents. EE;! e activity of the
conpound of this invenCion naygggjassayed for AKT
protein kinases, tyrosine kina addi ti ona
serine/threonine ki nases, a d/o dual specificity
kinases in vitro, in vivo cell line. Invitro
assays i nclude assays that rrqyne i nhibition of the
ki nase activity. Alternate if1 VINTO assays quantitate
the ability of the inhibité© to bind to kinasesand may

&S-z'f&@éﬂr eg&ﬁiu&%%flen%-{—?ﬂiﬁgh? ﬂpl}i-h&@m-t - -me,tpxxlgéi& drlhvdro SH-

cvcldb@ﬂiﬁf@ﬁvﬁﬁﬂnﬂimﬁfpme@dzﬁg 1 Ile‘)e?a ATPURS- 4%etﬁé‘z€i‘c%l@ﬁ&ivlammo)propan— 1-
bound, or by running a conpetltrlon experiment where

nem1|nh|b|tors are incubatedne t h known radi ol i gands.
These and other useful in vigro and cell culture
assays are well known to se of skill in the art.
[0098] Although the inv das_been descri bed and
illustrated with a certain gfé//of particularity, it
i s understood that the present disclosure has been

0018 S, Y8R B B T 243509650

was Rl ted78°C Riginghesdy Sl'ééilslo@ﬁ)éiaﬁolt Bethar tThid tkiRklke was subjected to
departing fromthe spirit and scope of the
ozonolysis until the reaction turned purple in color. At this point, ozone generation ceased, and

the reaction was removed from the dry-ice bath. Oxygen was bubbled through the reaction
mixture until it turned yellow. The reaction mixture was concentrated under vacuum, and the
resulting residue was dissolved in glacial acetic acid (400 mL). The solution was cooled to
0°C, and Zn dust (65 g, 993 mmol) was added portionwise over 30 minutes. The reaction was
then allowed to stir for 2 hours, at which point the reaction mixture was filtered through a pad

of celite to remove the zinc dust. The acetic acid was neutralized to a pH of 7 with aqueous
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i nvention, as hereinafter clained. Bl O.OGd CAL EXAMPLE
AKT-1 Ki nase Assay [0099] The activity of the conpound
walemensdasxsl i n the present invention may be detBCTUREA/030602

by the foll ow ng kinase assay, which neasures the
phosphoryl ation of a fluorescently-I|abel ed peptide by
full-length human reconbi nam? active AKT-I by

fluor escen}am[iol arizatjon_using a CoOMME! Ci

ally . .
NaOF, ] Kb £ FRRRXRIGIed Y8206 TR E08 §dy Thecombited oggagics were dried
1. 0bt aj ned an P kK Kit.,  pHRgL - -5

with #R 18%(8 fﬂr/%rg}]@ﬁ/bl e%%ar&g%lﬁ%g@ gjfjgnny\gigltee, %%glé%?’é ki2trnethyl >
oxocyrhipentanatcarborglavtes eliquidAR7Re@6%d)on Buffer (5x). The

diluted Ix | MAP Reacti on Buf g contai ned 10 ni M

Tris-HO, pH 7.2, 10 nM gd 2 70. 1% BSA, 0. 05% NaN3.

DIT is routinely added t tjpal concentration of 1

nmM i mmedi ately prior to . Also included is | MAP

Bi ndi ng Buffer (5x), and Bistdi ng Reagent. The

i ndi ng, Sol ut| j red.as a.1:400 dil ution .
00112} 50 Rk EBE LT e [ ERT R Rt Qe vt 8P4 ¥ o solution of o
ixtufOOAQR)-etHye 2frhethyieserbdyclopeptpeta¥ckyRUDS0 AT €7.5 1) and thi
letu%Cr osﬂ)iegg?has %Ihe sedgltjeo%ge (Fl')- }(,SRPRTSSgI%AEG H}AmO)an onE
02 &t1200 swrelt iwsthenob 0l OfmnLy. rkhgemiputenwas rafjspd feiad@ ihonrs.  After
. e J .
coon b PRAORTRS, PhelSaE SRS RSl s i
(12 m&) ko0 1aAd the@extrftddseith DOM ¢OXPIBONEL Y The dobvenands featoved, and the
preparing the conpound- ATP m xture. The assay plate
resulting Tgsigae R gupsfied Ppistice @ehphromatqzraghyp ¢lytipg i hpnglethyl acetate

. ed:.J.S engt { ' Tzl
(1) {R2 el (RE ot Sithon B0 e TR RESERL PR i o (12 &
56%)TMPeAPOrH+N[MrEJad8dy, stock sol utions of conpounds at
10 MM in dinethyl sul foxide (" O') are prepared. The
stock solutions and the cqntrgl’ conpound are serially
diluted 1:2 nine tines into~PWBRQ (10 nL of conpound +
10 mL of DMSO to give 50 Jutlion series over the
desired dosing range. Next, 2N-nlL aliquots of the

oo 5PP2VR5 LIRS 945541305 8381 26B SEFHE o sopnsion o

(R)-2Reaciptevs-Bethl e6, 7chiy &b 3Hgyclopentd] d}pyrimAfis-drolt {1ar gugh.8 mmol) in
1 Xi 2.5-nL aliquots are transferred to a

distill.rpnﬂ )é\ljg\r}]q%(é{)@(rﬂﬁ) _T3@4n';x.u§!: atas reflgeddey 3 hﬁgrsaaglg dhjen; Gltered. The filtrate
was dggf;%r{tt%{e%dtobéﬁtc&g EII{Z‘-S%éthﬂ%,9fdil%/d§6-§ﬁ-@cio%g%ﬁi]ﬁrirﬁidin—4-ol (9.89 g,

on contal
99%). MS (APCI+) [M+H] +151.
[00114] Steps 4 and 5 describe an alternate synthesis of (R)-5-methyl-6,7-dihydro-5H-

cyclopenta[d]pyrimidin-4-ol, starting from (R)-ethyl 2-methyl-5-oxocyclopentanecarboxylate.

%OV

HoN O
[00115] Step 4: Ammonium acetate (240 g, 3114 mmol) was added to a solution of (R)-
ethyl 2-methyl-5-oxocyclopentanecarboxylate (106.0 g, 622.8 mmol) in MeOH (1.2 L). The
reaction mixture was stirred at room temperature under nitrogen for 20 hours, and the reaction
was complete as determined by TLC and HPLC. The reaction mixture was concentrated to

remove MeOH. The resulting residue was dissolved in DCM, washed with H>O (2 X), brine (1
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200 nM of fluorescently-1abel ed peptide substrate and
4 nM AKT-1. The plate is centrifuged for 1 mnute at
waeeo/ogp4ad | ncubated for 60 m nute at anbi ent PCT/US2009/030602

tenperature. The reaction is then quenched by the

addition of 15 nL of Binding Solution, centrifuged

agai n and incubated for an alditional 30 minutes at

anbi ent tenperature prior to reading on a Victor 1420

X), dived (IN4:80%), fHESdCenhtencenated gugied (Rp-etiyh 8 tameno-5-methylcyclopent-1-

enec S P20 M haBOIUER, 4 o iy AL o ATO T

have an |1 C50 of |ess than 500 g¥M PREPARATI VE EXAMPLE

[00107] In order to illustyatg_the invention, the
foll owi ng exanpl e is incl yded: wever, it is to be
understood that this exanple s not limt the

invention and are only nmeant tb suggest a nethod of
[00118] act | Steyg $:he AnweRitibAn coltgingpN(RJttyl ed- airrﬁnd&-ﬁenﬁhylcyclopent 1-
w | recognlze t hat the chem cal reactions descr bed
enecagaxyipie (@ahp) g Jaapmerwly gnd| asmanium, dompate dg9-3f 8¢ 1433 mmol) in
- ' h o
formd3 B 01 AT Wab hieds b o S YRR P BP0 150°C and stired
for 1 2heurpl &he tduetisy niitiasd Wasoéooﬂéde aﬁd)tmmﬁcﬁdecbtb d i single nextracted flask.
i nvention may be successful | repared by. . .y
Then exgpss; Eﬂgma&%n%\mr BEROVED Bhaih ¥peuupp distilatien, {ppee formamidine
stopp@d ’omu% 0RBRAO a‘?ﬁlﬁ Ynlﬁ ‘?lliee&fl Wﬁgtcﬁgsgﬁireﬂ '?IQD@N? YR washed with
ut1 17 zi ig ot er S |ta l'e re ents nown in the art
brine cﬁB Ke200 médh Thosembiesd aqguzeds washﬂ:é overdyxtragteidngit DOM.n&he combined
nodi fi cati ons, of on conditions. Alternatjvely,. .
orgarfy sraE T Gk HURIOHS. ot piceBlEbeoght eing oil was
dissoRRY i ghi AR I bibd Whid SIuttSBRES hdtd Wil 5@3}%%%111{@@0 a stirred
i nvention. [00108] In the exanpl e described bel ow
solutlsml d sthayt (Akouti s wolumits editetibr val DAM reobitian)reaysiag @ometprempltate to

form 3P e gy WAL CATOATHP Vs GRS BN df ves rinsed

with &BBCARI @bposdd! TRE fiMRMD Kiad @6nceftshelOsd tHE Behukitioh Fkm ether repeated
further purification unless ot her wi se i ndi cat ed.

two nrere tiskRpel r Beurradict Waﬂp:hqn dréfidcon @ highetagayna lirepegrve, (R)-5-methyl-6,7-
hased, f Al d
iR BT Y SR PRSP ST Dol e Lo

(APCL9ae/kzildng. set forth bel ow were done general | y under a
positive pressure of nltrogen or argon or with a
dryi ng tube (unless othermnseN%%ated) i n anhydr ous
sol vents, and the reaction HI Sks were typically
fitted with rubber septa fo e i ntroduction of
substrates and reagents v{a syringe. d assware was
oven dried and/or heat drj 110] 1H NMR spectra
were recorded on a Varia §tﬂpnent operating at 400
MHz. N

[00117] Step 6: Neat POCl; (463.9 mL, 5067 mmol) was added slowly by addition
funnel to a 0°C solution of (R)-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-ol (152.2 g,
1013 mmol) in DCE (1.2 L). After the addition was complete, the reaction mixture was

warmed to room temperature and then heated to reflux under stirring for 70 minutes. The
reaction was complete as determined by HPLC. The reaction mixture was cooled to room
temperature, and the excess POCl; was quenched in 4 portions as follows: Reaction mixture
transferred to separatory funnel and dripped into a beaker containing ice and saturated NaHCO3

solution cooled in an ice bath. Once the addition of each portion of the reaction mixture was
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1H NMWR spectra were obtained as CDC 3, CD30D, D20 or
d6- DMSO sol utions (reported in ppm, using
wo edawasashyl sil ane (0.00 ppm) or residual sol veeT/US2009/030602

(CDA 3: 7.25 ppm CD30D: 3.31 ppm D2G 4.79 ppm
d6- DMSO. 2. 50 ppn) as the reference standard. Wen
peak multiplicities are repofded, the foll ow ng
abbrevi ations are used: s (singlet), d (doublet), t

compidted, phe tgpenained moixture [vests) stirted 3 (b noswten éd psudel conpletd destruction of

of douybl ets dt (doubl et qf triplets). upl. n
POCK grlf e @hToh h Bty sl i ooy ag g pg) to the separatory
funndPaadRk8acked with DCM f2 X). The combined extracts were dried (Na,SO,), filtered,

(S)-2-(4-chloro-3-fluorophenyl)-1-(4-(r5R 7R)-7-hvdrox )
and cpn@ntratedly [The ciudgivaspuoifisiHon sllisp gat zsrfdllpys:istiadigel (1 kg) was slurried

oyl )piperazin- 1-yl).-3.. o .

i PR SR FEoule mgie oL it a5 o pacuum. opped with

sand.[ PRd drliHe Sia€Roatied Bithyd DEW/ASERE treix{ukdE And thSE€dnpamb )wdsitluted using

ethyl acetate ("EtOAc"; 900 nmL) was cooled to -78C

1L sigearmflasksivyder yacuuss pHighaRiobyppedusts chifed finitxthen R)wérshloro-5-methyl-
| ectred ol ysi.s unti,l, th ctJ u . .

o.7- BB PERR LB RARRAR e bt b ELOFA°ERD R, Trictylamine

(93.0688533d, m@bH ahd @erf-slacgt ?ip&ams-lt@mw@thté (3418 & N87dtiyol)eere added to

bubbl ed t hrough the reaction m xture

bath. Ox
a SO]G%E)FI of; (ﬁgg{éhggﬁé’{lﬁitb}i\}ﬁ,Tﬁ@ﬁd&éﬁmlqw&@&]@’%@ne (30.0 g, 178
s RSEBLOT P, X A Gl S RSP nicogen an

stirred ol ethighn ( Walsoueg) pdfesl whichDiCwas bohcéntrattid bn 6 6&taggap. IBR resulting oil was
) l.) was added portionw se oqver Soéqinutes. The
dissopved dp Y rMpareaspert i) Hehedriqh (NaasPak dilteredy gpfl svasggoncentrated.  The
Xy . 3 o ) . . .
s AP RS LT 5100 b oty i o
elutirmcdlebniyg shere ptadseint 2 €dtot b5 DM athyl Acetatehtoagiue Ris fdatbhtyh A S-methyl-

Na and extracted wt ther (3 X 800 ni). The .
67-%9%%@5% St et Bermeeeteer ¢4 9xyﬂﬁ€&2-§ﬁd 74.1% yield) as
a powRBECECINVIBYRBCIO) AR (1gmE+B-y! 2-methyl - 5-

oxocycl opent anecar boxylate as a liquid (107 g, 95%.

[00112] Step 2: KOH (8.3 g, 1899 mol) in water (60

m.) was added to a solution M nixture of (2R) - et hyl

2-nethy|-5-oxocyclopentanecAEbo ylate (20 g, 117.5

nmol ) and thiourea (9.2 gy 129%.9 nmmol) in ethanol (100

m.). The mixture was refl Uxe oﬁr 10 hours. After

cooling, the solvent was . The resulting

resi due was neutralized w ncentrated HC (12 nl)
at 0C and then extracted withgDCM (3 X 150 ml). The
sol vent was renoved, and the resulting residue

(001480 | £ | €Htelny: sSPhd & Tiemish mombloveeishyoic abid (g CRBAT: 23.9 g, 107
mmolFRIE) BACASETLR T huldh A0 et 4 Gty pycro-sE-
cyclopenth[dijpyrinidin-4-¥Bpierazine-1-carboxylate (20.0 g, 62.8 mmol) in CHCl; (310 mL).
The reaction mixture was stirred 5 for minutes, then warmed to room temperature and stirred
for an additional 90 minutes. HPLC looked similar after 7.5 hours. The reaction mixture was
cooled to 0°C, and then NaHCO; (13.2 g, 157 mmol) and another 0.5 equivalents of m-CPBA
were added. The reaction mixture was stirred overnight (14 hours). The reaction mixture was
cooled to 0°C, and a solution of Na,S,03 (29.8 g, 188 mmol) in HO (50 mL) was added
dropwise by addition funnel. This was followed by a solution of Na,COj; (24.6 g, 232 mmol) in

H2O (70 mL) by addition funnel (mixture turns homogeneous). The reaction mixture was
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56% . M5 (APCI+) [M+H] +183. [00113] Step 3: Raney
Ni ckel (15 g) and NHAOH (20 nl) was added to a

WG aapasEisdn of PCT/US2009/030602
(R) - 2- mer capt o- 5- et hyl - 6, 7- di hydr o- 5H cycl opent a[ d] py
rimdin-4-ol (12 g, 65.8 mmol) in distilled water (100
m.). The m xture was refl ux for 3 hours and then
filtered. The filtrate was concentrated to afford

e f&)r- & mivwsh 206 ahel Rednior wycespeisay 691 in(ah 10gL). The

combgle %f(%éic a;e/% ecgﬁN%Aﬁp(g)hi tgr'\ég;%{m% e celJL rrag)e 14(1 g§; eeﬁ)-4-(4-(tert-

butox&@rb&i}mii YAzi1 7y1}3151?1’1&]i}€1 @mﬂﬁ/ﬂﬂﬁSHIO%IOplenta[d]pyanme 1-oxide

starting from (R)-eth

102 Fliohy| LGRS GOREHS pemeand bty | At o 100115] Step 4:

Amoni um acetate (240 g, 3114 gggl) was added to a

solution of (R)- ethyl N

2- met hyl - 5- oxocycl opent anecaron late (106.0 g, 622.8

mmol) in MOH (1.2 L). The re fon m xture was

stirred at roomtenperatur& under nitrogen for 20

hours, and the reaction wa Nete as determ ned by

TLC and HPLC. The reaction tute was concentrated to

renove MeOH. The resulti ng resNdue was dissolved in

DCM washed with H20(2 RFO brine ( 1X), dried

2S lte e at Owdl V ) 8t I l-4-(4-(tert-

[0011(9-i\§m Sﬁ%t hy{“gg%:l opent H{Lengg:éar [o%%;/l? argé 5%(1589,@ @)4( (tert
butoxycabqh)yl}mp@atmml tyl)-b-@haviy 1¢APGI hyrarb H- cyemp[amm[}d]]pyrlmldme 1-oxide

10O D e B G2l Sl Y booec snd bt s

stirre@36r MUPin@B¢  FHETBAHR FRIXIBE QydsOQoRkddio Aobas tdiPdratuteN and excess
formam de (303.5 nL, 7640 nmol) was heated to an

acetiq mﬁlerdn@ﬁ waerpErvad lbiyeotafy aGPoatind. dhe rrcrselhlrxgmﬂ w3s gisspleed in DCM,
r.eactio nsferred

whicty s RO PGB RACHRENET ot TS PGS Rracted with

DCMVVasd fHeradyiftfinddyextiaghl were dHisd dNg/SO,), alieadtl afd@centrated to give (SR)-

f or mani di ne st;)éped comddg over, the remaini ng oil in
tert-bppyd - st4-(7-agstexyviamettiykol-dibpdrord Hocxel aprntald e ding4yDpiperazine-1-

o2 2000 B el RS e A04men s vere

dri ed (Na2s™4), filtered, and Bmncentrated. The
resulting oil was dissol ved LEEN inimal DCM and this

sol uti on was added using a separatory funnel to a
stirred solution of ether {aboNt 5 volunes of ether
vs. DCM sol uti on), causi ng\sonr preC| pitate to form
This precipitate was reno y |Itrat|onthrough a
mediumfrit funnel that was-T 5Jed with ether and
di sposed. The filtrate wa$oconcentrat ed, and the
trituration fromether repeated two nore tinmes. The
[00120] oductStera® LHIH-HHO @8y 147 mimghl) weas addad tiorae) *Cosofjition of (SR)-tert-
(R) - 5-

buty LGy eSS SPEHELE TSy s TRrcloRydlpyspigin-4xpjpgravine-1-

carboyyRtedD 3 #Sg, B2BShdhoHah ¢ THE/IMD) (320 mL). The reaction mixture was stirred

for 10 minutes, and then warmed to room temperature. LC/MS looked the same at 3 hours and

4.5 hours. The reaction mixture was cooled to 0°C, and then saturated NH4Cl was added to the
mixture. The mixture was stirred for 5 minutes, and most of the THF was removed by rotary
evaporation. The mixture was extracted with EtOAc (3 X 250 mL), and the combined extracts
were dried (Na;SOy), filtered, and concentrated. The crude was flashed on Biotage 65M: 4:1
DCM:ethyl acetate, then gradient to 1:1 to 1:4 DCM:ethyl acetate. Once the product was

SUBSTITUTE SHEET (RULE 26)



(APCI-) mz 149.2. [00117] Step 6: Neat POClI 3 (463.9

m., 5067 mmol) was added slowly by addition funnel to
wW@20Q08@bait i on of PCT/US2009/030602

(R) -5-net hyl -6, 7-di hydr o- 5H cycl opent a[ d] pyri m di n-4-0

| (152.2 g, 1013 mmol) in DCE (1.2 L). After the

addition was conpl ete, the r¥action nixture was war ned

_to roomtenperature and then heated to reflux under
elutingt then iethy] fentat Gvasifiughedsthronigh theedtinon Thes 30dnPCh:Megd eluted the

term,n PLC. The,reaction m xtur.e 0ql ed .
rest of S I 3Y @ T miteh SRS SerBess T g i ERSRE O] using te
same £0R@EbAP TS giRE ahBihkeP PSrtioRGRTHI ON wWhicH Ve 4 E@HiBied fyRdd b (SR)-tert-
separatory funnel and dripped into a beaker containing

butylj ce afd7<dudioxatemetiyHOdRdispdrat Slbayderantaidpyrigndindeyl)piperazine-1-
bat h. ddi b f ' f
carbofll (R %, 508 ANk &k RarE RS IAR G g 531 g

was stirred 30 minutes to ensuoe conpl ete destruction

of POCI 3 prior to transfer t paratory funnel. The

m xture was transferred to tEe eparatory funnel and

extracted with DCM (2 X). ,The'Nonbi ned extracts were

dried (Na2SO4), filtered, oncentrated. The crude

was purified on silica gel llows: silica gel (1

kg) was slurried in 9:1 hexang;ethyl acetate onto a 3L

fritted funnel, silica septled under vacuum topped

with sand. The crude was | oaded with a DCM hexane
[0012H xt ur Sterah@ tAeomtiop @fidVisas (24 Udd 1658 ngndl) irs DABr (@) mL) was
adde<{ #@ﬁ@?ﬁ@%ﬁéﬁ%ﬁ&ﬁﬁ@ 1(#@%’5{ soPu){f%{l% %g:catll?l cﬁllgr‘icfed@fjg I%L, 38.4 mmol)
in D@\/ﬁ%gb oy, OTRERGXGLPRERGA GhPYfiHBA $ies [l dedt afld then a solution of

61.09% yield) as an oil. Triethylamne (93.0 nL, 534
(5R)-temtebityland t er t - bés(YHhygiopeSantthel-6.7edinpbspHae el ¢Ratagdjgyrimidin-4-

. 187. | t luti.
yl)plp@ﬁ)zlll%ﬁ%%\igg@@?@ﬁ?s e 877 g Llﬁf‘lg{iﬁwc);gq) Jh 45 g slowly by
additith dumee].( AheOrelotioh Bixtre! was firRsdBiiehel A58ouFlak -7d9E after which neat

. reaction mxture was heated to reflux under nitrogen
triethylagning (18/ttLov 29 mimeh wes Addesttosthe miktuer. Whe haction wagure was then

all owg (i? gog ‘2’ E%légot F (}dﬁ) 0 ape%\ﬁér%\é%P%hgﬁ ?tlé%?slﬁalt;e:dggr %’ (Ng&]\é%% ’ H,0 was added.

The thixnire Ve, extiadicwasitt DTNNB RO milendase IcbinBthe@i dxta&ts were dried
urified on silica gel eluting first with 2:1 hexanes: )
(Nax SQapyfilltcxed tagd coperritiatedy isdvaero-e (ke iomedec Ve pprjiied g silica gel (Biotage
gr.adi ot : t e}, at peo) . .
65M)( Frz?rg tcgr u{vczﬂs ﬁgs}ﬁg? n‘ﬁ]/lyc(lz'- I'%b REeh3 BCII\?EQO)‘E, then gradient to 1:1
DCMeethiyl dickitdrontid brazivct €lpny, athest] Y D OMEEIO-AL- silijep ippatuaz tongive (R)-tert-
| -carboxylate (42.0 g, 74.1%yield) as . a fovvd.er. LC M
butyl daScpet Yﬁﬁxefg?-ilhp/ﬂmH—.cyfleeqew]d]@ir@admr -ghpipgrazing; 1 -carboxylate
20 e C y :
(-5 G REIREGERRE T PR foafiChfs (orlbiERE frofrDEMIperdids (5 X), which
also gaR) a feamt.- HRL¢I >95% Greae LOYMSGAPCH Ywdr 3839NEyId[+opent a
d] pyri m di n-4-yl) pi perazj ne-1-carboxyl ate (20.0 g,
62.8 nmol) in CHO 3 (31§° Boc

SEENG

N S

R N N
HO HO

[00122] Step 11: Triethylaminel (4.33 mL, 31.1 mmol; degassed with nitrogen 30

minutes prior to use) and formic acid (1.36 mL, 36.1 mmol; degassed with nitrogen 30 minutes
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The reaction m xture was stirred 5 for m nutes, then

warnmed to roomtenperature and stirred for an
wadownsasnl 90 m nutes. HPLC | ooked sim | ar afPer/u32089/030602

hours. The reaction m xture was cooled to 0C, and then

NaHCO3 (13.2 g, 157 mmol) and anot her 0.5 equival ents

of m CPBA were added. The re®ction mixture was stirred

overni ght (14 hours). The reaction m xture was co

prior i u3e), Waredaddedotous isohtion afaRSzer-bupd. ‘B(@memwrm@ré 71dﬂlydr0 -SH-

eyelobf bt uMtin DR Bo e SRS R TS @90 NG DGy 210 mL:
degasﬁéﬁ){vlthlrﬂtrd)'&@ 107 thidtgs Pr¥oraddist). OMhd Hiikwate wad xtirsgdefor B ménutes, and
honog eneous&j%@The reaction m xture wasstirred for 30

then ;R satalyst €HeP3Bre - 14 emmiokk waseaddad. dle repction) Wi sHrredjander positive

mtrog%ﬁd?%%ﬁr)%,dyfﬁ%htlgg hsg{s:g ?@% Ee%ﬁ@érg%éﬁuwgsl %h&ﬂrated to dryness and

dried (&8 hﬂgl( 4radunet.t bTheXpard amudrial pwae fhaghed- on Blotage 65M loaded 1:1

hyl h I i di
DCMiqt%)Qlaﬁgta‘(et 4 beﬂu;bdl e%{_%ﬁ?ﬂtli ;éh@? .ﬁ)a)e:nqtqfae[zlgr]g pr uctd %2?13 spot), then

gradlcgrg/ga_%eat e{h?%t’leggt? i&%Pz )%/Ié(gglb g%tg% es’@3 e?g%t% :Fﬂ@%actions were
combilneyl| and SconednitedGnra dmthlwdfmap&iakﬁy d]‘heuesnthai dhpyoncehiiated again from

DO o & ke e b AR AR e e ot iy o s
cycloﬁa{tan[]h@%rmﬁhﬁt&?gpﬂﬁéﬁg{ @aic&{rg&gﬁ'ﬂtét g{lﬁowa%n& ORIEBLLYI0 4-((5R,7S)-7-

ratu excess eti nhydri de was
hydrcxxgrﬁame‘dlybﬁ Trdihpdrg - #H-apdopentajd]pyfiédinesyl)pipergziogl -cachoxylate

(mingrl 933 57 B KOG & oLt TS R TEA PSRN ' MR

(CDCW%o@éwgé%%a{é%mseﬁ%ﬁﬁ Eﬁﬁtégra&%%f@aﬂbﬁﬂ)l aNagRA) |

|tered and concentrat edto give (5R)- tert-butyl
4 (7-acet oxy-5-net hyl - d| hydr o- 5H-%‘§FC| opent a[ d] pyri
m di n-4-yl ) pi per azi ne-I ca boxyl ate 6 g, 100%9 as a
foam LC/ MS (APCI+) m 7.1 [ MrH + [J00120] Step 9:
Li OH H2O (6.58 g, 15 I) was agldedNto a 00C

solution of (5R)-ter -
4- (7-acetoxy-5-neth )dl hydr c%l opent a[ d] pyri
m di n-4-yl ) pi perazi ng= car boxylat®y(23.6 g, 62.69
mml) in 2:1 THFi @ (320 nL). The reaction mxture
was stirred for 10 m es, and thgrPwarnmed to room
tenperature. LC/ M5 ked the sgmel at 3 hours and 4.5
hours. The reactio Xture was ed to AOC, and
then saturated NH4 s added he m xture. The
mxture was stirrggy for 5 mnubgs, and nost of the THF
was renoved by rotary evaporati on. The mixture was

[00123%t r actSeep Rt hd-Bli@Abenz8yIXcldbiidar(4.27 an @3themediryiaseatided to a 0°C

S fil
solutih BB o7 LGRS FIeAaH -Gy Bieat  saclgBfgialdipyrimidin-
—yl)%é\rﬂaﬁ@dl eéa%x%rpa@ee 20 &, 2b @erﬁnﬁ)'l)aﬁideﬂfetﬂy‘l)alﬂmé (498 ]mﬂf 31.4 mmol) in

acefate. Once the product waseluting, then
DCMeﬂHleIa)c ethet wagiton mixisiceast stired gih redie teyppayatare qveamght, after which

sature{%ed kaﬁg& was a&leﬂt eflhe mlxture was stirred 10 minutes, and then extracted with
DCM. The combined extracts were dried (Na;SO,), filtered, and concentrated. The crude was

flashed on Biotage 65M (3:1 hexanes:ethyl acetate loaded crude, then 2:1 hexanes:ethyl acetate
eluted tert-butyl 4-((5R,7R)-5-methyl-7-(4-nitrobenzoyloxy)-6,7-dihydro-5H-
cyclopenta[d]pyrimidin-4-yl)piperazine-1-carboxylate and a few mixed fractions). Then tert-

butyl  4-((5R,7S)-5-methyl-7-(4-nitrobenzoyloxy)-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-

SUBSTITUTE SHEET (RULE 26)



rest of the product (8.83 g). The m xed fractions were
re-flashed with Bi otage 40M using the sane conditions
WO eoogiossanot her portion (2.99 g), which gave BCT/US2009/030602

combined yield of (SR)-tertbutyl 4-(7-hydroxy-5

- et hyl - 6, 7- di hydr o- 5H-cyc| fent a[d] pyrimdin-4-yl)pip

erazi ne- 1- carboxyl ate 82 g, 56.38%yield) as a

foam LC/MS (APCI+) nfz 335 17‘%|\/H—|]+ 00121] Step 10:

yDpipgrazinesticambosylapvBs eBuaisusing 175 hexanesethyl acqpess (Blee fragtions with

produvc\:@ lf?éfj gﬁrgcgfq{r Q[Q((X\;bg;lro% g?ag)lgtg{tl?)g tfg ggrll\prﬁ? ert3l§.lt§| %_Kg%ﬂ{) -5-methyl-7-(4-
mtrot%%ﬂa;%@ mlilhyahﬁSHQ@'@Iop&ﬁa[ml]ﬁ}IrHﬁlﬁlﬂW%I)pipefdzﬁﬂ f-carb@&ylate  (8.55
m nutes, and then a solution of (5R)-tert-but

2. 84354 Til) a5 os9ars. WS CH iR ARG Ly O OB PRFhY phovs single

dlastéﬁcg*n?) l ) %@ﬁ’ﬁl@z?ﬁﬁﬁ@eﬁ%&g (%fs(e?/ske\%oqné)g\x%gf i Q:toncge%ltréted by rotary

evapdritisiel to phve rtedouiyd n444(5R, 1$)es WﬁtSh}Sﬂl-(mrﬁdolﬁﬁiﬂbjﬂeky)% 7-dihydro-5H-
hour at -78C, after which neat triethylam ne

cyclom@aﬁﬁlﬂmrym%%xaa@aratz@etlhéarhvmlm e(0.3%%e & e%ré% rYle?d) as a foam.
owed to warmto roomtenperature,

LC/M% @%&%Wé&b ?ﬂljrrr ed for 30 mnutes. H O was added.

[0012I4|}e m XStey €3 dessribed dneaiteachtivie prepbialibg 38f Xer%ﬁtyhﬂ)((ﬂh?ﬁx) -5-methyl-7-

(4-nitphn e BB oy clopen¥ld T RIginea s Dpipeaeinect -iborylate and
tert-b‘ﬁigjl '@gSﬁ@lR)(SBfng%g é@%MObeB%@I&g{)adl eﬂ?ﬁrof 5H§?@1@p¥ﬂt£[’ﬂ]pynmldm-
4-yD)piohasink] Feagloetytate fromi [(SR)-tatibutyke| 4+ 7-hgdroxnérmdthyl-6,7-dihydro-5H-

roduct to e -tertbutyl
CYCIOEG‘(‘BE’:@{W@ 5-& BlRsTazing; h%P%%%@&%Pg’bent a[ d] pyri ni di
4-yl) pi perazi ne- 1- car@&xyl ate (7. 5Béb 82.3% yi el d)
as a foam The foam wa ncentrate om DCM hexanes
(3 X), which also gavet zoam HPLC >9'§F/o area. LC/ M5
(APCI +) mz 333 [ M+ 0122] Step~{1
Triethyl am ne (4. 33 deassed Wi th
nitrogen 30 m nutes 1 N)rmc acid
(1.36 ni, 36.1 mol; ’gzused wi t¥_nit Pogen 30
m nut esprior to use)O added t9 a Yol ution of
(R -tert-butyl o
4- (5- et hyl - 7- oxo- 6,_- di hydr o- SHcycl opent a[
[ ylate (9.75 g,
o
2 g with nitrogen 30
m nutes prior tog ). The m xture was stirred for 5
m nutes, and then Ru cat al ys@Z'YO 0933 g, 0.147 mmol)
s ad he °
O gt R aaaiin o ene Mifortl (1538 4 IR0 RARI] WP added 1o a 0°C
solutionx pfir R )vas-bagi c 4+(7 ﬂ]@IﬂEﬁytﬁenﬂﬂl\yhéﬁsdlhmfodH eyblqventa[@]lpynmldm-4-

PG -APORRRARRSP o derLrERBDOHIN (nCLE. ThCTE: 4109 mmoD)

in D@qvtéﬂf()hﬂﬁtz aqgk E}Efctlléﬁtlhfxnﬁé Qe Cirfed Yl Spfﬁfrllltest hﬁﬂ: mixture was then

gradient to neat ethyl acetate, then .
warmgt (1o gdom demperhitupy @mtusmrredrmmlghtﬁﬂdmusbm&er Whlch saturated NaHCO;

was added. The reaction mixture was stirred for 10 minutes and transferred to a separatory

29.3 mmol) in DCM

funnel. The organic layers were collected, and the aqueous extracts were washed with DCM (2
X). The combined organic extracts were dried (Na,SOy), filtered, and concentrated. The crude
was flashed on silica loaded with 7:1 hexanes:ethyl acetate (gradient 5:1 hexanes:ethyl acetate
to 2:1 hexanes:ethyl acetate to 1:1 hexanes:ethyl acetate). Some clean tert-butyl 4-((SR,7R)-5-
methyl-7-(4-nitrobenzoyloxy)-6,7-dihydro-5H-cyclopenta]d]pyrimidin-4-yl)piperazine-1-
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conbi ned and concentrated on a rotary evaporator. The

resi due was concentrated again from DCM hexanes to
W@Rwe/089483 Xt ure of tert-butyl PCT/US2009/030602

4- ((5R, 7R) - 7- hydr oxy- 5- net hyl - 6, 7- di hydr o- 5Hcycl opent a

[ d] pyrimdin-4-yl)piperazine-|-carboxylate (major)

and tert-butyl 4-((5R 7S)- 7-37

el S L Ty oc Syl abent B L Sl i

f P,
e L A B Rt O s
The 1fafxed ardotiogy wort ﬂ&b@lﬁmnb@@ﬂ@@bmﬁtrﬁﬁ whth the4prNV1bnslb @solatgd material to

chloride (4.27 was added .t
give gol uti dert- gpty@ ert - but%r((SR 7R))5 methyl 7-(4- mtrobenzoﬁoxy) 6,7-dihydro-5H-

L e
((3R, ZS)) 9—m‘eﬂ@l)7 (dnldtrbbérﬁbj?lyk@% melil{ydr 38 Hatyclopentd| djpyithidim-4-

The reaction m xture \I\BErStIYYEd a

yl)mne%m%ﬁﬁ@mlaﬁee(laéém o) dbeerse wlithronpbsrzpl ¢ hioride has been
stirred 10 m nutes,
Sho%%en ﬁﬂf?glgetqge %oﬁ%ﬁgr conbi ned extracts

were dried (Na SO4), filtered,Band concentrated. The

crude was fl ashed on Bi ot age N (3: 1 hexanes: et hyl
acetate | oaded crude, then 2:|1 hexanes:ethyl acetate

eluted tert-butyl N

4- ((5R, 7R) - 5- net hyl - 7- (4- ni nzoyl oxy) - 6, 7-di hydr o-
5Hcycl opent af

d] pyri m di n-4-yl) pi perazin a+boxy| ate and a few

m xed fractions). Then tqq@butyl
4- ((5R, 7S) - 5- net hyl - 4-ni trobenzaoyl oxy).- |
(0035 ) CISbal A PGS B 15 SR 2 HAded ©2f BeegPidiion oftert
tzat_ -
b, SIS S ol S80S, PGS et Balarimiain
yl)pllmtazpmer atchxboxylateg(A30 tgerdtZbmnydl) in 2:1 THF:H,O (40 mL). The reaction
(5R, 7R) - 5- net hyl - 7-
it (Y DAB BB RPIGEPORE YR Pl B9 B st Biep T sy fymoved by
rotary ‘év?o}rzgg)?iner ?%h%?éadl(Nﬁﬁc+ WAS%L@{I &§c[le§15 Ie_ll]ﬂd tl%r&xﬁﬂé‘ ®hé kxtracted with
ethyl(€RGISE) Bivowsmbinnd)|eatrdétasvare evasbed .(1 TRE Vﬁt}aéml@md WiaHig O3, dried

Nan AR S P BT, I s PRCE 3Lk T 7 Ay 5-methy1-6.7-
d1hycﬂo-(5(£ﬁ5§rc7<§)enfh aRyaidid4(yhpipdriARenZzaoryle .50 g hydn%-yield) as a

5Hcycl opent a
foamd [HRIG aiteti workuy jusp prodnetzanie greatea theb,d8 metsa poreaJeC/Y1S (APCIH) m/z
335[% %vyield) as a foam LC MS (APCI+) niz 484 [ MitH] +.
4] Step 13 describes an alter natlve preparation

of tert-butyl 4-((5R 7S)-5-nethyl -

(4- ni t robenzoyl oxy) - 6, 7- di hydeb- H- cycl opent a[ d] pyri m

di n- 4-yl ) pi perazi ne- 1-carboxylate and tert-butyl

4- ((5R, 7R) - 5- et hyl - 7- (4- ni t r oNénzoyl oxy) - 6, 7- di hydr o-

5H cycl opent a[ d] pyri m di n- \4- i perazi ne-|
-carboxylate from (5R)-ter ty,
4- (7-hydr oxy-5-net hyl -6, 7- d VJ)-SHcycI opent a[
d] pyri m di n-4-yl) pi perazipgg-| -carboxylate (Step 9).
[00127] Step 15: 4M HCl/dioxane (11.2 mL, 44.9 mmol) was added to a solution of tert-

butyl 4-((5R,7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazine-
1-carboxylate (0.600 g, 1.79 mmol) in dioxane (15 mL). The reaction mixture was stirred at

room temperature under nitrogen overnight (20 hours). The mixture was concentrated to
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[00125] Step 13 : 4-Nitrobenzoyl chloride (15.78 g,
85.03 mmpl ) was added to a OC sol ution of

W@ R)0oegus3 but vyl PCT/US2009/030602
4- (7- hydr oxy-5-net hyl - 6, 7- di hydr o- 5H cycl opent a[ d] pyri
m di n-4- yl)pi perazine-| -carboxylate (25.85 g, 77.30
mol ) and NEt3 (11.73 g, 16.3%% nl, 115.9 mol ) in DCM

(400 nl). The reaction mxture was stirred for 5
drynegss pigd dged lm@ high vaewimmdise+ Hda omdenwas sesperslseh in ether, sonicated, and

stlrre@\zgmﬁﬁqya S g dsoﬁ}g"s_éﬁéj 158Ya?ednﬁd>gﬂftra%1éz ﬂli}gﬂ A’me%fuhﬁ it funnel with

rea |on m Xt ur

nitrogd présksure! Aasedowiti Othet, diee smaetthitrogispressugy ahd deied further on a high
separatory funnel. The organi ¢ layers were col|l ei: ed, .
vacuymg t H@aquebtis exdiYact s MBI/ waskEy -t (Pwerazi- ti )5, 7-dihydro-5H-

Cydoﬁ?ﬁ%@ﬁg’g‘?ﬂ %dpégﬁgﬂeﬁ {7 tolﬁglgt@he c uzéekgggfeyﬂ ashe OWder LOMS

(APCEH mezR350aded with 7:1 hexanes: ethyl acetate (grad| ent
5:1 hexanes:ethyl acetate to 2:1 hexanes:ethyl acetate
to 1:1 hexanes: et hyl acetaalfe Sone clean tert-butyl
4- ((5R, 7R) - 5-

nmet hyl - 7- (4- mtrobenzoyl (o) dro 5H cycl opent a
[d]pyrlmd|n4yl)p Z |nedca Iate some cl ean
tert-butyl

4- ((5R, 7S) - 5- et hyl - (4 ni t robenzoyl oxy) 6, 7- di hydr o-

[00128ﬂ-k:ycl Sveni @[ Trlmethylacetyl chloride (1.68 g, 13 9 mmol) was added to a solution

of 2-{a or’ HuearehBr s €61 B30 e The mnebtiond JEA BRE 726: 200 mi.

14.3 ﬂ’ﬁfo?) ih € g@THW?@'O anyg aF@"@hﬁhegld@dtalﬂ r&ﬂﬁ teRiRYAtMS IIY a separate flask, n-
i sol'ated material to give tert-butyl

BuLi46.¢24RL7 )58 nmonwasqum o (Rr)elbmmpkwqh)hrﬁz pndih¢deol3.9 mmol)

in dry Jgg%gh)@&ni{) & (7%]2 mrg%glp/gf nyglﬁ épr{]%%{fa Bg({)] Wln%es at -78°C, and then the
(R)-4(Hehky16:z0BdiEL-Hid - szhﬁﬂn Nivhs ARAEF WrbP¥ike - 10, ired DPY dindredHanhydride

-cycl openta[ d] pyrim din-4- yl)piperazine- I
solutiogarihexyciton Waszalmvegl to3siggoverTkght a6 coash temprraftitsh e Ao daction was

of fer .shi t
R N T e —
separft@d; 4%91 the drkaficsRrd wWasBedadlgtBidbrine, Al (390,) @nd Woncentrated to a
tertouty

residyg. (?@Remn%reﬁ@ph yias pugifiechby ﬂ@%’e‘ﬂlz@yﬁtéWPhB torgige ﬁ%hf‘rbﬂnzyl -3-(2-
(4-chf 'f%?lgg@@%{éhﬁ%%]e%fo%ojld%ﬁ ond % F?Ib Reg 93! lﬁhﬁ'g:, D% i1 'H NMR

(400 MBz, GID@h} éﬁﬂt(adﬁ S ML, STH) W3 - Mﬁr@dﬁh{o T.08M12 (m 3H), 7.07 (d, J=
te erature an stirre OUT The

82614, GRBV A Thp TGt i) 9 Aokl G Bt (b0 RHHED A3 3H2 S1H), 277

(dd, Jhbenadged; 3§\Hgnglii)e m xture was extracted with ethyl

acef at é. e conbined extracts were washed ( 1 X) with
saturated NaHCO3, dried (NalB®#, filtered, and

concentrated to give tert-batyl
4-((5R 7R) - 7- hydr oxy- 5- rret 6, 7-
di hydr o- SH-cycl opent af dl pyrim di n*-y”~pi perazine-1-carb

oxylate (1.59 g, 100.0% yi eb ) as a foam HPLC after
wor kup just product gave greater thab 98% area pure.
[00129¢7 V5 (MRCILF) (it.4r)3BBnfikdsiclohexanol hydrochloride (6.67 g, 44 mmol) was

suspended in DCM (100 mL). Huning's base (15 mL) was then added, followed by the addition
of catalytic 4-dimethylaminopyridine (“DMAP”). The reaction was stirred for 5 minutes, and
then Boc,O (10.2 g, 47 mmol) was added portionwise over 10 minutes. The reaction was then

allowed to stir overnight at room temperature. The reaction was quenched by the addition of
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[00127] Step 15 : 4M HO /dioxane ( 11.2 m, 44.9 nmmol)
was added to a solution of tertbutyl
WA 2{00H8943R) - 7- hydr oxy- 5- net hyl - 6, 7- di hydr o- 5H BT/USIHE9 030602

a[ d] pyri m di n-4-yl)pi perazi ne- 1-carboxylate (0.600 g,

1.79 mol) in di oxane (15 . The reaction m xture

was sti rred at room tenper at-ire under nitrogen

aver ni cézo hourbg The nmi xture was concentrated
IN HChard A @ge i fpe il Brinufesi Ghe QreamiGHRYST s Syppsaeia g the aqueous

TS0
layer W38 PHEBFJREDLN FLATL TR é“o oI SEORTP: PG If5 8 with brine and
MgS®hammigincentraetl. uThé rastilting mastuenivah smupbmdm@entoplumsezsr (@gmoval of any
dri ed .under. nitro ress

excesé IrPPoZgg} a]il({ %étg g The, Fl&sﬂreggegﬁmh VAR O ﬂ‘ﬁﬁ\?é soHde[ért-%ugll (1r,4r)-4-
I d |

hydro&geni(ﬁex?ﬁc%s)%e l(g'fﬂ% gfegld)?dr %%43%492@4{[%%4@9(3;;5"@% (br s, 1H),

3.65-7.92 886 yHal 333 dw s |pont89 (appatenBtipdeiCl 1 1A2Hz2 85 12.1Hz, 4H), 1.49-

0]0) t.e Trimet hyl acetyl chloride (1.68 g,
1.30 é%ﬁﬂbf? (%aén%ﬁaed to a solution of

2-(4- chloro 3-fluorophenyl )acetic acid (2.50 g, 13.3

mol ) and TEA (d. 0.726; 2.0QM(L, 14.3 mml) in dry

THF (100 nL) at OC and sti rCifed\at roomtenperature. In

a separate flask, n- BuLi . 424 L, 14.58 mmol ) was

added to (R)-4- benzyl oxaz in-2-one (2.47 g, 13.9

mrol ) in dry THF (100 nl) -78C. The reaction was

strirred for 20 m nutes at t78C, and then the

(R) - 4- benzyl oxazol i di n- 2- d'i%sael uti on was added

[00131%322)},\1 m Sﬁﬁ{ O&Eg‘ %d & r%h%g gglngr?}l? gzlfa%nraggﬁr at room temperature

r hivwater7 M) in DCM
o @ KRR T SO BRIyt 01110 IR i

(100 iy @nd stiredase paspensiat). Blmjreatta)rmtgmdlfclsw\en@tm&)ﬂ@wed by addition

of tefgtfepeliy] o ey b o Rae Pty B Byfihqupen which the

reactiofl %Uﬁh@g 'h@ﬁf?o?eﬁdﬁs GbN@ioh BRhd 4B 8n&¥d f6-A Bours. The reaction was diluted
(4-chloro uor ophenyl ) acet yl ) oxazol i di n- 2- one

.79
with gateg (¥pminiend tl@olawcs yieed spparaied. NNR ¢reagcapigre w@eé)with IN HCI (2

X 50(15;\]?)7 &fd (l%lfgééé;)za&ld’ cpnc _t eg‘ﬁr%ﬁg ?04%& %}dj% %drlnﬂi&iv%) ;?lﬁ'iﬁed by flash

chrorﬂaté&‘raﬂ 18 (% 4&&1?/1 3. adétatetbxaddsy 3t HZgwe] 2=teftudHz, (1r,4r)-4-(tert-
2.77 (dd 9.4Hz, J2= 13. 7Hz, NHBoc |
butyl{im@p_ﬂgg?ﬂyg@ cyp?ohexyhcarquytez(ﬁ% Sk p)élpfgx h8%0 yield). "H NMR (400

h Y en 12 G
B e e A e g e R
(d, J=f 0B I7oke OHRYI . 441(3; qtj 1.4®1. M(no:,amj, Vt21€1.05 (m, 2H), 0.87 (s, 9H), 0.04 (s,

4- di met hyl am nopyridine ("DVAP'). The reaction was
6H).stirred for 5 mnutes, and then BoC O (10.2 g, 47

nmol ) was added portionw se ove 0O m nutes. The

reacti on was then \ :B%

o\
/OV N ~ BOC
[00131] Step 19: A solution of tert-butyl (1r,4r)-4-(tert-

butyldimethylsilyloxy)cyclohexylcarbamate (1.00 g, 3.03 mmol) in dry THF (50 mL) was
cooled to -78°C. n-BuLi (1.27 mL, 3.19 mmol) was then added. The reaction was stirred for
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allowed to stir overnight at roomtenperature. The

reacti on was quenched by the addition of IN HO and
w@bdoomedsi o sitr for 10 m nutes. The organi ¢ | BEPUSHNA% 030602

separated, and the aqueous | ayer was washed with DCM

(2 X). The conbi ned organics were then dried with

bri ne and MgSO4 and concent rt ed. The resul ting

resi due was suspended i nto hexanes (rempval of

any
20 W@%wlébmpl%@of%p%r edhisTias delipved) bynfast .ckppw&% addition of

Chlof‘%%tﬁg@gty ?F tﬁ —(1: té)(r% 9?1 XJ(15(3 1§4’ rﬁfr?g}?% The 0 CS Pat& |_vlvaR"\/E%noved, and
the readiiléh %Estlrﬁﬁ@vﬁ]) Véhnﬁﬁlg(lbfdeﬁ mtﬂo@&n 3Ihé Eea3t1&2wé1m]uéﬂd)1ed with water,

3.43 (br s, (apparent triplet,
and eyfractivg, wwk-umwd pquﬁ@non byoflqsh, chiomgtography i%seﬂesﬁ] acetate/hexanes)

prov1aé_& e)nLngépgl]é é@tdﬂgtte oﬂ@n@e&l&g ﬁo%&%&g?@é@h{)%é?yl)carbamate

(0. 957 @ D: 3butnyibl (8I4% 511@)&)4 HNWM@QMH}ZQQWCHQFWMG (B),B.85-3.47 (m,

in DCM (10 t
1), 32 ;s%éwgﬂgo Yo 00t a7 (£d 139D SFp e B 50 (m. 28D, 147 s
Iqﬂﬁ@] r ut yl di met hyl si | yl
oH). i??#l ﬁgggg ?P%ﬁg?%e?éng m., 26.1 mmol), upon
whi ch the reaction becane a héhbgenous sol uti on and
was stirred for 2 hours. The reaction was diluted with
water (50 nL) and the Iayerse separated. The
organi cs were washed with N (2 X 50 nL), dried

(MySH) and concentratedentratgd to a solid. The solid
was purified by flash chndﬂafbgraphy (5% et hyl

[0013?5;Et j‘“tr) %phe?@n flf%raf)@y | Ve(el{]@l’?l qu}%%ltdg (84 mL. 8.94 mmol) was added to a

solutioy Ca o e X0 ar B aryed- @ex(t-@)u@‘ldlﬁlett%@sl@ld'ﬁ?Mycloﬁgxﬁ%rbarﬁdtté)(1 97 g, 5.96
1H NVR (400 MHz, 3) 34 (br s, IH), 3.61-3.50

mmo})Hp THEF 45Q mL)Sand| hgpted tood0°Cpvemight. gige reagfjon wag Qll(\tgd with water

(100 1 g i o, f o B g i et A pganics were

dried QMRS ALY andic@rbnttdt@htoadn dikr Thdoil Was purified by flash chromatography (25%
(Ir,4r)-4-(tertbutyl di net hyl silyl oxy)
ethyloy cj oheeieicdionandtl e (1. 08° g, 3. 08Wnol) | rfela*#vtﬁHF (50 (rA40)-4-
h e 69 Mmo13839 +
ydn&géyt 9R§%ﬁg)ygﬁ&&gggg%Pgﬁk%gé%sgl?redoforZ nutes
with wanning to -400C. This wag fol |l oned by fast
dropwi se addition of chloronethyl nethyl ether
(d=1.060; 0.254 niL, 3.34 Mo The col d bath was
renoved, and the reaction wa irred with warm ng
under nitrogen. The reaction guenched with water,
and extractive work-up anﬁopmwNﬂDPcatlon by flash

chr omat ogr aph 5% et hyl acet at e/ hexanes rovi ded
[001333 ¢ - bu‘i_gm_f Kla.él (60% in 011 0.563 g, 14.07 mmol) %vag added to a solution of tert-

v R Sk AL A e g o 0

mL) bhd?héék@@ /M0 C.COEERY dodd@ (0878 mLl, HK.0BmB%ol B whs added to the warm
.. IH), 3.27 (s, 3H), 1.90 (d, J 10. 5Hz, 2H), 1.79 (d,. J=
stirring sgjpgon apg heateds o 90Ky OYW@H) The rga;cu@g was quenched with water (100

mL) and diluted with ethyl acetate (100 mL). The layers were then separated. The organics
were dried (MgSO4) and concentrated. The resulting residue was purified by flash
chromatography  (10%  ethyl  acetate/hexanes) to give tert-butyl  (Ir4r)-4-
methoxycyclohexyl(methoxymethyl)carbamate (3.51 g, 12.8 mmol, 91% yield).
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9H), 1.46-1.30 (m 4H), 0.88 (s, 9H), 0.04 (s, 6H. OH
n [00132] Step 20: Tetrabutyl ammoni um fluori de (8.94
workg09®8se43 mol ) was added to a sol ution of terpebus3ns/030602

(Ir,4r)-4-(tert-butyl di methyl silyl oxy)cycl ohexyl carbam

ate (1.97 g, 5.96 nmmol) in THF (50 nL) and heated to

400C overni ght. The reactionftas diluted with water

(100 nL) and ethyl acetate (100 nmL). The | ayers were

t hen separated, and the organics were dried (MySH4)

and concentrated to an oil. Thg o\l was purified by

flash chromat ography (25% et hyet at e/ hexanes) to

give tert-butyl (lr,4r)-4-

hydr oxycycl ohexyl ( met hoxyn®®hy\,) car bamat e (1.32 g,

5.09 mmol, 85%vyield). O 13%] Qtep 2 1: NaH (60%in

oil; 0.563 g, 14.07 ntld s wddettd o a sol ution of

tertbutyl N

(1, 4r) - 4- hydr oxycycl ohéxyl (nét hoxyynet hyl ) car bamat e

(3.65 g, 14.07 mmol ) in THF (50 m}), and heated to

400C. Methyl iodide (0.878 nmi, 14.07 rmol) was added
[001349 t he Stey 22:sTiCl; (0Bl LO9 omaAndahadteddo heolBlicn cooled to -78°C of

S5 - S SR ULl 506184 o an
(1r’4"8%’%%%‘fwy%m%ﬁ@&%@ﬁ&&%%@ggﬁ‘??’fﬁ% 8, W8I Sniflbi)af dry DCM (20

and concentr at’ed. resi due was ‘
mL). pDrisdpremnyléthy fndsh(“DRE Aftad 6 J42phy99 0%l dtShpnol) was added to this cold

. . te/h t [ - but -4- .
s S LTSRS RrShd B ShpEliinan wgmea to 10
and s@li%gg f6APhour 1 Yhe/ #e8bitbn WA RAhedl with R2L,CT1 ChéhreaictOWasdiluted with

nol ) was added to a solution cooled to -78C of
DCM 630 mlpend ywatd-(60-nils). chho tayed- Wengcherp bepagatgdac Ehg pyupesy layer was

ol hdi.n-2- 0,362. 4,.1..04 ). and . . .
excrafley Y BESEER Ly i vy T bueen 1 gl g gl was purified
by cdlénh Qhﬂ)magog}ﬂ%l{?m 0% EQOtHeXarkdsvb 8% PhO/hexanes) to give tert-butyl (S)-3-

Di i sopropylethylamne ("D EA"; d 0.742; 0.199 niL, 1.15

1
(R)-finbnzy e ogparstiding3 whi 3 (celarosi-flupropgersd)-roxepropyldr,45)-4-
methEATLIGRR MRS Bl L1 P, S0 SR D00 D TORLNIAR. ca00 ki
CDCW .38 ED8 e M, 712 5N m, Mg 7r1@ad! J-o8.6Was 1H), [4udsed S6umh1H), 4.15-
DCM (50 rrLg and water (50 niL). The_ |l ayers were then
4.03 él@p%li(lbﬁe@: Fhenadbcul (el vas2-8x{hatibd- Wi-t-R E}éWH% 1.69-1.57
5 [ t dt il. Th
m. 551 85 of| 8 ISR AN AT o0, Lo 2 o1 - The

Et 20 hexanes to 30% Et 20/ hexanes) o give tert-butyl
(S)-3- ((R) -4-benzyl - 2- oxooxazotidi n- 3 '

-yl )-2-(4-chloro-3 -fluorophen - oxopropyl ((
1r, 4S) - 4-
Boc—N
Cl
OH
F o)
[00135] Step 23: H,0, (0.294 mL, 3.06 mmol) was added to a solution of LiOH-H,O

(0.0855 g, 2.04 mmol) in THF/water (2:1, 83 mL). The solution was stirred at room
temperature for 10 minutes. The solution was cooled to 0°C and treated with a solution of tert-
butyl (S)-3-((R)-4-benzyl-2-oxooxazolidin-3-y1)-2-(4-chloro-3-fluorophenyl)-3-
oxopropyl((1r,4S)-4-methoxycyclohexyl)carbamate (0.600 g, 1.019 mmol) in THF (10 mL).

The reaction was stirred at 0°C for 2 hours and then allowed to warm to room temperature and
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met hoxycycl ohexyl ) carbamate (0.610 g, 1.04 mol, 99.5%
yield). 1H NVR (400 MHz, CDCl3) 7.38-7.28 (m 4H),
WO 2084089435 (m 3H), 7.10 (d, J= 8.6Hz, IH), 4.BSFESHE/030602
(m IH, 4.15- 4.03 (m 2H), 3.60-3.36 (m 2H), 3.31
(s, 3H), 3.15-2.95 (m |H), 2.12-1.97 (m 3H),
1.69-1.57 (m 2H), 1.47 (s, ¥H), 1.46-1.37 (m 3H)
~1.37-1.07 (m 4H). - [00135] Step 23: H2Q2 (0.294
stmeg.qyenmiﬁl ) saciigd erast eokedsiol TG ol weated whH:b@NaQS@sSH) mL) and
stirreg’for2 1(? mn 85 }Fher 66&%14@}@%% I}f&;u\?(aé-h*eg%Of 3%‘[%5?&3%%'&'.%&) irred for 10
mlnuﬁefcy ?The?iééat}!ﬁﬁl a9 k6hteh@atdl and xirh@ad Eththyl fetd (I DODOML). The
of tertbu
aquequs) pogt@ry RpS 4mdé”wzlwule§fa@ dsoatect pidiof aBoyf 1) topaboyt & ngd then extracted

with DO 2R PO LY. J cqepissuss Sgmbinge SRS QYR cad egnigplpaed. The

resulting es@i@ rovided i(8)-3terttBullotiichrbohkig( 1k ﬂspﬂlmhm&yclohexyl)ammo) -2-
stirred at OC for 2 hours and then allowe

(4-chiserdr Hearpelicay Upepanis @ridr @d318v%»r Waﬁtmmqfh& 1/@3é(tethl)onLCMS >95%

puritf{25, £995 %2 Ak pRIS) hLLEH W 1 | M Na2SCB (10 nt)

stirre eactlon was t hen
warnmed to roomtenperature and spl/rred for 10 m nutes.

The reaction was concentrated ang extracted with ethyl
acetate (2 X 201L). The aqueo rti on was acidified

with HSO4 (s) to a pH of about\lL-to about 2 and then
extracted wth DCM (2 X 20 n%gc The organics were
conbi ned, dried (MySO4) and conhgentrated. The
resulting residue provided
(S)-3-(tert-butoxycarbonyl S:04- met hoxycycl ohexyl
) ami no) - 2- (4-chl oro- 34 pheryl ) pr opanoi ¢ aci d
(0.312 g, 0.726 mmol, 71%yield C/ M5 >95% purity,
r.t. = 3.25 mnutes, (APCl+) rﬂE j-430 [ MtH +. [ 00136]

Step 24:
(5R 7R) - 5- Met hyl - 4- ( pi per azi < -6, 7-di hydr o- 5Hcycl
opental d]pyrimdin-7-ol di @ joride (0.236 g,
0.768 mmol ), O (7-azabenzotria \N/IJ yl)-

N, N, N N -t et ramet hyl ur oni updhexaf | uor ophosphat e

[001§6] J- 265,48 adgegg? Ogﬁsﬁﬁ)ﬁl%ﬁhyh’# 5p%?az n-1 -y 6ng1hydro 5H-

cycloﬁn& }rﬁﬁfdﬁﬂ‘?%)ﬂ MBYdrfd@ (0.236_g, 0.768 mmol), O-(7-azabenzotriazol-1-
-'4- met hoxycy cI ohexyl ) am no)-2- (4-chloro-3-fluoro

yD-NIHS )qimmﬂndumnam bex ueﬁmthphateG@BIPrHvSr )0.265 BCRMEPR/Mmmol) and

G2 Tgh i St PR B TSE QUG OO (52
buto@@hﬂbﬁﬂﬂ((\wt@f 4-(n?&hdfyl\,ycﬂ&£§x?§%1ﬁ}%9—2n(l4)chl&6@ ﬂﬁtﬁobl@éf@[)ﬁropanmc

wer e separated. The organic | ayer was washed with

acid (a2, 0% rmmom_lp D M@ umsly 2y b engihe tsagtion was stirred overnight
ot rofERRALL T Pl el Hwofitd Byt bBRY A0y spgme 50 mL
and thélyeat weeappyraled o M Qb AN ayked waik Weash&Y withutatér @SX-10 mL). The
aqueous layer was back extracted with DCM (25 mL), dried (MgSO4) and concentrated to an
oil. The oil was purified by column chromatography (5% MeOH/DCM) to give tert-butyl (S)-

2-(4-chloro-3-fluorophenyl)-3-(4-((5R,7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-

cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-oxopropyl((1r,4S)-4-
methoxycyclohexyl)carbamate (0.394 g, 0.610 mmol, 87.4% yield). LC/MS > 95% purity, r.t.
= 3.83 minutes, (APCI+) m/z = 646.
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2- (4-chl oro-3-fluorophenyl)-3-(4-((5R 7R) - 7- hydr oxy- 5-
nmet hyl - 6, 7- di hydr o- 5Hcycl opent af

walkyosassli n- 4-yl ) pi perazin- 1-yl)-3-oxopropyl BCT/US2009/030602
1r,4S)-4- met hoxycycl ohexyl)carbamate (0.394 g, 0.610
nmol , 87.4%vyield). LC/I\/S > 95% purity, r.t. = 3.83
mnutes, (APCl+) nmiz = 646.[®D137] Step 25 4N HO in
di oxane (4 nL, 16 mol) was added to a solution
of tertbutyl o~
(S)-2-(4-chl oro-3-fluorophenyl)-%
y-5-met hyl -6, 7-di hydr o- 5Hcycl o a[
d] pyri m di n-4-yl) pi perazin-1| -yl oxopropyl ((Ir,4S)-4
- met hoxycycl ohexyl ) carbamate (01370 g, 0.573 mml) in
DCM (10 nl), and the reaction ya¥Hstirred at room
tenperature for 3 hoursg The reactd on contents were
added dropwi se to a vigor stirred m xture of Et2qg
/ hexanes (75 ni, 3:1) qi vt a m)jd as fine

(4- ((5R, 7R) - 7- hydr ox

particles. The parti cl were fliltered and dried to
give (S)-2-(4-chloro-3-fluorop [)-1-(4-((5R 7R) - 7-

hydr oxy- 5- et hyl - 6, 7-di hydr o\5H- cycl opent a[ d] pyri m di n
-4-yl)piperazin-1-yl)-3-((Ir Iy

nmet hoxycycl ohexyl am no) pr op - ople di hydrochl ori de
(0.325 g, 0.525 mol, 7%(§/| elM). LOMS > 95%
purity, r.t. = 2.52 mnute (APCI +) mz = 546.

[00157(?0138] Stdp9s Q’ﬂ\eﬁ@l nlgdﬂ)‘%ﬁﬁcr (4315'[,0@6 'n§m89 RedsARIEEH 1 AS solution of tert-

lustrative only of the principles of ‘the invention.
butylFur t thor2-(4séhiere- hﬂnenwhmyha%@{(63;7Ib)ﬂ’é-had1dxg-|5a:ngth§zl -@7+dihydro-5H-

r ent to Skl|| |nteart it is
eyclopgr Gt PR D e L e e T4 PR e act
meth@ﬂ&%lbldéé@y‘lﬁﬁ‘rbﬁﬂﬂtemO% > (S9BWANRS) ﬁel§€M Pﬁﬂm@p% the reaction was

Accordi ngly, suitable nodificati ons and

stlrreéoamrvamemmemye Her dohelirsler B teactical POIVWI!‘[BHWISYG hiéd@d: dp@WISe to a

VlgOI‘F% §€ﬁred]1ﬁ1§>lgttu eo%fsﬁtsgggﬁ%?qeggﬁ’ ¥nlcg§en& g%z nrgga so th ?‘FC‘Q Bedgarhcles The

particlésNverdli filgbred aAd dridiC ltol dgSe @@rmt&ﬁﬁomﬂﬁ&bphenyl) 1 (4 ((SR 7R)-7-
specification and in the follow ng clains are intend

hydrexy-Spethyi-p. %%ymeﬁéﬁﬁ@lomntdﬂwémld@aét vbpigerazint b@léﬂs((lr 4S)-4-
e OTRORAE B SRR ROEKBT, RS DS 1. 9176 vt

LC/M&b@g%mny,Qttp@ae?r)ztrﬁmusdsemcmngi@@ps What is clained
conpound of Formula I :

10013(835) 2- (UhecRregoneadaseripasy ﬁecwwlsiéned (aaﬂ(he%qatlwreyn}r Hyte principles of
the ith7 t

© o, DU e pamepa Py . ST Brpeialy iy peparent o
those) skBled( Inr thé Srt; 4t ismmdt hiexiyed) od hhﬁtxt;hle amrmi)op rtophs -etac enstruction and
procegg s@cp h%réglaegqi%éi %%lﬁgego cocgllrdtmg? , al gglrtallb?é rr]ﬁqod{flﬁcc:itst:l ngs ancfj equivalents
may be considered to fall within the scope of the invention as defined by the claims that follow.

"non

[00139] The words "comprise," "comprising,” "include," "including," and "includes"
when used in this specification and in the following claims are intended to specify the presence
of stated features, integers, components, or steps, but they do not preclude the presence or

addition of one or more other features, integers, components, steps, or groups.
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1 or 2. 4. A nethod of treating an AKT-nedi at ed
' se or disorder in a mammual, said nethod
Wog@ﬁ‘@%“% ng adm nistering to said mammal a PCT/US2009/030602
t herapeutically effective amount of a conpound as
claimed in Cains 1 or 2. 5. The nethod of d aim 4,
wherei n said di sease or disotder is an inflammatory
hyperproliferative, cardiovascul ar, neurodegenerative,
gynecol ogi cal , or dermatol ogcal di sease or disorder.
6. A nmethod of inhibiting the production of AKT
WREGE Blafindd ifase in a mammual , which conprises
adm nistering to sajd | an effective anobunt of a
conﬂound%?‘@%ﬁ@gk?ﬁ‘f‘r{%ng?ns lor 2- 7. A method of
inhibiting the activity of AKT pévctein ki nase in a
manmmal , whi ch conprises contactifng said kinase wwth a
conmpound as clained in Cains 2. 8. A conpound as
claimed in Cainms 1 or 2 for , a nmedi canment in the
treatnment of AKT protein kinase-hedi ated conditions.
9. The use of a conpound as clgned in Cains 1 or 2
in the manufacture of afedica o for therapy.10. The
use of a conpound as cl ai in Uains 1 or 2 in the
treatment of hyperprolidera#ryv Mivsease. 11. The use
ofacorrpoundasclaimedindg.i 1 or 2inthe
treatment of cancer. 12. A kit f%®r treating an AKT

conprising a conpound as cl amedNin Clainms 1 or 2; and
b) optionally instructions ’F‘B{r use.

2. (S)-2-(4-chloro-3-fluorophenyl)-1-(4-((5R,7R)-7-hydroxy-5-methyl-6,7-
dihydro-5H-cyclopenta[d]pyrimidin-4-yl)piperazin-1-yl)-3-((1r,48)-4-
methoxycyclohexylamino)propan-1-one. .

3. A pharmaceutical composition comprising a compound as claimed in Claims
1lor2.

4, A method of treating an AKT-mediated disease or disorder in a mammal,
said method comprising administering to said mammal a therapeutically effective amount of
a compound as claimed in Claims 1 or 2.

3. The method of Claim 4, wherein said disease or disorder is an inflammatory,
hyperproliferative, cardiovascular, neumdggeneraﬁve, gynecological, or dermatological
disease or disorder.

6. A method of inhibiting the production of AKT protein kinase in a mammal,
which comprises administering to .said mammal an effective amount of a compound as

7. A method of inhibiting the activity of AKT protein kinase in a mammal,

claimed in Claims 1 or 2.

which comprises contacting said kinase with a compound as claimed in Claims 1 or 2.

8. A compound as claimed in Claims 1 or 2 for use as a medicament in the
treatment of AKT protein kinase-mediated conditions.

9. The use of a compound as claimed in Claims 1 or 2 in the manufacture of a

medicament for therapy.
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10.  The use of a compound as claimed in Claims 1 or 2 in the treatment of

hyperproliferative disease.
11.  The use of a compound as claimed in Claims 1 or 2 in the treatment of

cancer,
12. A kit for treating an AKT protein kinase-medjated condition, wherein said

kit comprises:
a) a first pharmaceutical composition comprising a compound as claimed in

Claims 1 or 2; and
'b) oplionally instructions for use.
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