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mammal, such as a human, that is affected, at least in part, by the activity of one or more AKT
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kinases. The terms "treat" and "treatment" refer to both therapeutic treatment and prophylactic
or preventative measures, wherein the object is to prevent or slow down (lessen) an undesired

physiological change or disorder. For purposes of this invention, beneficial or desired clinical
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hamben Qegaidlesﬂmﬂécﬂinﬁsﬁgof%&%o @heﬁm&aﬂeatﬁ&gmau&eﬁﬁpmds used
condltloHFmThe erns "treating treat or

oy Eagetrd ferer s 7pd cpoxentignahchsmethermat i ve, Le.
p[oozd]yl aCtE}@mpl%f‘ dofP @hércMiekaplutic! @Zdnt¥e icludd Oﬁﬂc%imb%(maeng

rein, erm"mnmal " refers to awarmb
Ch(qgﬁt Ph g’?l lgvesh'ant

a PReR B )y Bariezogyib | (VELCADER.  Millsgning
dESLODEN R AkeiZencad)d Siteit | (SUEIS48, knﬁzery 9 efiolel @M@ QVovartis),

olreee BTt (G R mmartor o e B Rl orapiecn

a@E¥atin®,S San6fEMLED QqOAREEID,S e Llcovofin! hRapaiBaih Me(Sirolimus,

ChabBP S, SGEAL gl SRR S Dete i i) Lonaamt

" (SEHDEB86), dempcBAm@oan; BYRAL4HE)) BinoRba TUANPTOSKR®, Pfizer) and

Pre ATt aalans et e BREN R syeet. aliating agets

Bauch @z atitbtEpa( MELCABXAN® dytibipBésphamidePlAlyMulfonates such as busulfan,

Ful ves ant §lp°s§§nr @?%p%es(ASt ra enegog%sagﬁqgg%e gnemredopa’ and
| ﬁiﬁddpb);l &hﬂﬁﬁ;ﬁhﬁt gnd( ﬁbﬁﬁhfﬂﬁ(ﬂilﬁes dNeludifig Iaﬁr):tamB'EKﬁ&nyEi{emelamme,

282 lﬁ%gl?%eﬂ) sél'g)?a:g:b%)ag %;rlae qu‘E W o] E{dg éﬁﬁw&@?ﬂ me amme Qcétogenms
ﬁsﬂe&hﬂlyTBSllataRA%MMéﬁ()monWQt Eb)mptdtmﬁt qmlddmthMKEﬁBﬁan;c analog
C?potecat(l))l gl‘yosgtla,x c?all)%rtta]tltn,hCJZ< llb& )mclulc'{i%g ?ts aziozelesm carzelesin and bizelesin
synthetic analogs); cryptophycins (particularly cryptophycin 1 and cryptophycin 8); dolastatin;
duocarmycin (including the synthetic analogs, KW-2189 and CBI1-TMI1); eleutherobin;
pancratistatin, a sarcodictyin; spongistatin; nitrogen mustards such as chlorambucil,




(SCH 66336), Sorafenib (BAY43-9006, Bayer Labs),
Whot ecan ( CAMPTCSAR(r), Pfizer) and Gefitinib

W@ RRES®ASY ), AstraZeneca), AGL478, AGL571 ( SU PRIS2009/030610
Sugen), al kyl ating agents such as thiotepa and
CYTOXAN(r) cycl osphospham de; al kyl sul fonates such as
busul fan, inprosul fan and pi posul fan; aziridines such
as benzodopa, carboquone, meturedopa, and uredopa;
et hyl eni m nes and nethylaneléhlnes i ncl udi ng
aﬁg%am@ﬁngphmt foos Esé#fnﬁie@l %srprarrr]x?lstme, ifosfamide, = mechlorethamine,

t ﬁbcﬁiddthéhﬁfé&i}dﬂe QPROSHNHAE, ARl ShRlaR O vanibidhes, Pidneyieing réti@imustine,

acet Qgeni ns ecially bull at acin and bul ] at aci.no
a Qf%ﬁ%g?‘% HE F & Pt A s%?ﬁ‘i‘él‘%“&e aﬁ*flﬂ’ focin, ?°‘2m“5tme’
tlemgtﬁe aﬂ)nustﬁé,y@atﬁmﬁusuﬁe'gllahmﬁ&ta;h istich 45Ghd eR&fiyne antlblotlcs (e.g.

(i uding its adozel esi. n carzel e nd bi zeI

o UG S5 Eeargit g s CReRT EI gy, Antew Chom.
C]h;l,EEcD D‘ihgflC(IB%) 338B- W@Wﬁ;hﬂbhﬁﬂng cﬂﬁﬂnﬁﬁﬁ ak bﬁphosphonates, such
duoc CI n (includi.ng the s%sat heti c anal

P 3 BB, BoE P METRATGRAL Focigopiore” and relstd
Sﬂi@ﬁ@tdtduy EftdiySDaifibiotd etroniophored), RBEiRomysik, aktitons/tie haudsamycin,
chI oran‘?rm I chI Ql.na ha2| chl or Iﬁhospham ?ﬁ
‘ epyins; gagiifo ‘BhfaB’F’é‘? S (fazmopit

. rrmﬁﬂomyenhh adainiveubicid, d aetb\jmiblﬁ chg- diﬁ.zloGE@oxolfmﬁqﬂbla:lu&n ADRIAMYCIN®

t d , .. N

RERDR emSGBr G . SHPPUBHBRiopbifi, 2mmolie

Cwmﬁibinn @nd od%bn@ﬂamtbam N epitictiyu sg‘omhfem, | iQarulsitin nmarcellomycm

! t t

3 hlg%%clklltaf E1té€1?c ,(Igycap ehcg}aglnalcfghrléoo?,}lf.%fcﬁns glgvogggmhpfplomycm,

de‘ﬁ‘m@@m piromgi)ngblemgdin] roddrubddie ameptbmgxmrmyaﬂ;tbzoélﬂn gbercidin,
n o Intl. Ed. 33: 1 8

WET syt A B e G e & BNty oL S Hhbouraci 5

CF@);! rfalivadodd aralogesmr arﬂeﬁmpmnnametheﬂréxalaspteropterm, trimetrexate; purine

r2| a horeadrelat d cht r ot.ej

ene syﬁ“e an%l %alra(? e mﬁr gpﬁ%’ gjéimlpme gléogﬁagr?y gtﬁﬁm‘a& Qnalogs
askh nmymcmbmutdzacamutel N¢-azaprddine; i cemofnt, e oyprabing, dideoxyuridine,
ﬁo%ﬁ urlﬁmelc endclta ara o%!m eC al @ ne%gy s%!: n, as Cca{u éerogp hldroh’nostanolone
onony Vi Ri S d&cth rnonyci n, d&ihort

dpbpmm cplnostﬁold mmoesfananestdlactmc,l wu{admm,ls s&EleAW@bgll(rtpt)umde
( u : r u ;
L
aglgicoside) x yriodenulipic cacit) , enmpamlu insacnine; elsestrabiils i blsantrene eda_ltraxale
I gie%f%ing I Qigng[:%fcﬁlg,l ld?ag%ﬁ ne; emoraﬁlm( dgaﬁ tﬁw a%écate an epo_thilbne;

I C’ acl
obtpglmwcgadlsqm plgpétgnjmiw)gymp:gr fentimany domdaupu:r anwgansppoifls such as
e [ I A, ine

tu s g,l‘“ﬂa anEa%‘?t%ﬁQi’}nﬁb@aznogés, g ax{%k%@o%é?nﬁ%d%}nﬁ? Ri3&48e! fintostatin;
aplichampst alsarhbicins losoxentrans; pudoblgilingx atid; Arethylhydrazide; procarbazine .
5 f S C
eSS L' Rl B LRSORI i By o
psizdian; asriloggywansunh tmaa‘ohludamécbumglquenq;rez,a dﬂ{tmqblmmmhylamme,
t hy e, [ dikn al;o
B0 LD i PSS, GRS e
cyindgsiagi d@arbenmew@mmmmme mitpbonitdly miltdlagtel; pipobroman; gacytosine;
e [ .0 n h
Cg}?ﬁfgsggoggra ‘?,oﬁ%égo;p gi%muﬁ %IQQFJ‘%% ¢3S TAXOL® (paclitaxel;

Bristol-Myers Squlbb Oncology, Princeton, N.J.), ABRAXANE™ (Cremophor-free), albumin-

in, chromomycinis,




propi onate, epitiostanol, nepitiostane, testol actone;
anti-adrenal s such as am nogl utethi m de, mtotane,

wao eoobostaane; folic acid replenisher such as fredT/nE09/030610
aci d; acegl atone; al dophosphanm de gl ycosi de;
am nol evulinic acid; eniluracil; ansacrine;
bestrabucil; bisantrene; edatraxate; defofam ne;
demecol ci ne; di azi quone; elfornithine; elliptinium
acetate; an epothilone; etoglfcid; galliumnitrate;

hydroxyurea; |entinan; |onidainine; maytansinoids such
a@gm@danmon%ﬂcém cﬁormnlgmtqfcnanlgaxehq(éaaqmoﬁbamaceutlcal Partners,

M chRatatel ﬁmﬁns),rm@*rgﬁ@@km NidEEES; iiBne-RRROORRL iARiony, France);
phenanet”, pirarubicin; | osoxantrone; pOdOphy||InIC

a@ﬂqaanr@u@t HGEMZAR® i(gsmcitabingl; of-Hhicgpenine; megqaptppurine; methotrexate;
@5 Gadl8dsisti o6 Qﬁﬁﬁtﬁ?ﬁnﬁ éﬁ'&piﬂ% Wu@lasﬂ'eog%glae (VPIES B sfamide;

razoxane; rhizoxin; sizofiran; Spl roger mani

t@mgtmqp,cwme NA,V@}BH% évmorelbme) novantrone; tempomdten edatrexate;

2qagnordyeint rainﬁx %ﬂgtcﬁl‘)&m}ﬂe aReN6DAR); BRRtAAECOPE11; topmsomerase :
(esBeC|a foxin, verracurin A roridin A and

HBiOIT 1S ¥008f difperAmettyloraidinen®MEQ): #tiBeids Fish as retinoic acid; and
ibd16) Bece i ORRQ lidsahd daivsxwe@&taﬂ} of thRiaB&NRI Oman;

gac t 0Si ne; arab|n03|de S Ara-C'): clophosphanlde |
epa; 45‘3(6‘}‘%1@611 dén éhe eﬁAM(q cbwéhe;apgx}g@ agent" are: (i) an’u—

. Bl'idrrﬁbrﬁl fh%t aofidirdlafene %%ymmf’dhe 84 SHumDks-budhas anti-ostrogens
ABRAXANE( n& Crenpg?or free) Ibunlnenglneere
?S

n%‘ﬂo-‘i’iéFPTE‘iec OFB I TREFP ylatgrs” (SERMS). Jpelvndmgafer, prample, tamoxifen
Lﬂﬁl% NOLEADEXRDY tahkifon %Ufmﬁﬁ&e bxloiobdféh'es)f-hycﬁélg'tamomfen,
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). (doxeta xel ; -Rhdne- Poul_enc_Ror er

FrgKEas.. Keo¥ifeds dnntd dess on@mR(apq é&@%@%lgbqtqqgt}lﬁne cltrate) (i)

Oarbriiatg hibito® ithal R ba QR nieHRomaRs, Rich @égﬁia@s ed@bgeniprddidttion in
anal Qgs _such as _cisplatin _and_ carboplati

ViR BAEeal glpads, sphmss fo) expmple, féa)-mf%qsamla%slutethumde, MEGASE®
nqxﬁe@ee&&t 4cOnS), AROMASING @%meMEp%EﬁﬁAMe, fadrozole, RIVISOR®

|no novantrone; teni posid trexa
ARG c FEVAR AR GRORG oo tid ABMIDEN Reaessaprole AstaZenscs)
:j @?rwlflmbg?m lgaei adt Eutalhﬂé) Cgﬁ}'ﬁ:%ﬁﬁﬁ a&{eamtaaxhg&p ﬂ&%ll&?ﬁl&@ﬁ&@lm as
| uor one (0] retl noj as
el ! a8 1 A fiSiolent cirbiboski| Syaing dmRisk)) L qrqtein Kinase
, ammdﬁora r(ta) lﬂﬁf kﬂ(ﬁ(&j hl?hﬁm@f vd Wtfls@ﬁsetoh@n&ﬁ&ﬁ&es ﬁd@ﬁh&&}t ly ﬂioScOwhlch
|n ert.nif.ron_o erapeu
L PEbH Eestify $hagdh ot sl PO et o) o, such
| ah Ifdil dmhplé NPK@ alpkd, IRAIF 40 H-RED (%) Sitokynis such as VEGF expression
r og estroge 1ecen
S ISR ) o5 HEHS, oo ey Gy areigs pigh es sene
: (mae;bw dvaagndsloLMADE&(upf Je; Mnoxg@emw ILEGVELTIN®, and VAXID®;
Xl.rene, (0)¢
- BRGTRENG B A i i Sk AL PR EB B cane: amaRELIX®.
FﬁR&Sb'IZQ)I(anﬁ arE]gﬁdgélﬁmédgﬁ&uﬂihisrt&bﬁlzuméb (AVASTIN®Y m\/\h te;h), and (%)
1 blt that I.n It .t enz ta | C
| e R P Al it e AN Ao R e,
spost]as, fAiso exchudpd ﬂﬁ(cﬁﬁmtlm dfzdhb@&herapentic agent” are therapeutic

am 0 Iut C§‘h| i 2%%%8&?%@ e%%‘?“?flébst é&t@&ﬁ@ Genentech);

fmm' G(Emm_(lmélor(e%mp@fﬁﬂhﬂmb FENERIKD, Amgen), rituximab
Aéﬁ’f%%ﬁet gl A0 'VDD%XQ&M@&@@@ 989! Benentech)



(iii) anti-androgens such as flutam de, nilutam de,
bi cal ut am de, |euprolide, and goserelin; as well as
w0 cagagissabi ne (a 1, 3-di oxol ane nucl eosi de cytPGSI/I82009/030610

anal og); (iv) protein kinase inhibitors; (v) lipid

ki nase inhibitors; (vi) antisense oligonucleotides,
particul arly those which inhibit expression of genes

in signaling pathways inplicated in aberrant cel
proliferation, such as, for é&anple PKC- al pha, Ralf

and H Ras r bo nes such as VEG- expression
i FASTUBRas r@[E%Q£ | %ﬁﬁﬁi&*ﬁ@m%W%(ﬁﬁﬁépgﬁﬁFés§Wdﬁem“mmw

| i RinfuBktS ; fgerﬁfuiidniab ox@ﬁﬁicﬁmmm@@ gsag).t her apy

vacci nes, or exanpl e, ALLCNECTIN( 2, LEUVE N(r&
Siemapiesq prongclongigsiibedias Nyifhy therprentic Pojentiglas @Efﬁ@{l tic agents.in
I rfbhibﬁhﬁdhr whb €t mhﬂlﬁ@]&ﬁ@% ﬁr)vcnﬂ%BAﬁ%ELdé( EpmfufiiRidb, GpoXiumab,

R T e e RUR BT, DA DR Fesrangife; cantuznmab

amerepia)| @ddhhdb, @ﬁblﬁﬁmw q>egtﬂe,r lcmnismeﬁabofmdtmmaﬁ Hkbﬁzumab
i.on

above. 0031] Al so |ncI nth deflm
f‘en eff Qé@%ﬂl &P&a@m qg"w% ’fglagmbc %?lﬂzwa‘? gRpmtuzumab
ahﬁmmnaiag{xﬁaﬁpqﬁmmmabe\memmb lintuzumab, matuzumab,

(AMA@%é?gr) cgnen Bn %@%%E%Tk%%@mggﬁslT “gpk? xPWﬁEﬂme

ek DA, ) OCr&"ﬁiﬁﬂﬁbt e6hdliBirgbe Npdlidiethab, pekdoliZuniabl pecfusituzumab,

VNI TA Crast
.2 b S, St SRR sy, etzuma
Getyvizinadh, ravelizutnd, raplizuiat ibsinagmet) Bipligmias, sogammabumzumab

ozogam Ci . MYLOTA r), et h).. Humani ze o]

TR adoditey s EEp, o g or MR, OfRhuma,

ctueoniunel afisaldukin, REBINNZEmAY) uRouimab,urtoxazinhdbharidivisil2ZBiab.

igﬁ%ﬁ&% f the invention include: al entuzumab

apotizuomnel, aselizumab, atlizumab, bapi neuzumab,

bi0323 i zunaﬁqe iwentive Lcompavbdsnefr Boamga deye gsafot fir inkaliiting AKT protein
(A

nﬁ{#uy UZcBm Cglg(% m@qﬁgﬁ %Srgqg 81!1 aZgEHLIIPrT@ &&%giu 1ihat can bebu'eated by the

efbibitionyefethe AKP preteinzkinpabsignaling] pztlnwmamd tyredingj apg, ﬁﬁme/threonme kinase-

f oLt hAddRD, gentuzumab ozogami cin, inotuzunab

ozogam cin, ipilinmmb, |abetuzumab, |intuzumab,
urab, n@selas.y reampoundst 251 Fermals. Indewe Aunkiydroxy on the

n@t:l@%dné[ﬂ]@l?bimldﬁie maietf&um@be & Fﬂaﬂ\sb&mmbm sEléHﬁVelyfo?- WRRersus protein
ocrell zum omal i zu al 1 vl zuma asScoll z

Pt 81K A nfiop © ”?eaﬁé e‘infil?r%] T XSl r?iﬁﬁﬁﬂ’-ﬂd more
r stlettitie Zar T, versamlm ZSid]Hﬁbl,ty mfsPKA/ idedsﬁ?ﬁlﬂe, sinesPR & urmblved in many

'SI p%ﬁar Zr%lc’:r%s%s s%ﬁ%t%tbﬁ% br{Re {nor;ngf lfulngtyolgab e?§1|y51cglog%tyugtu m%% cell types

uzunab
té@t@mmzllmalblbmbla bf EXufyed pottbelﬁqvtﬂawmwaibbutt tcthé pxtispreliferative and pro-
t %ﬁhﬁ%ﬁ%&? o I\Kf‘%{tﬁb}d%ﬂa ust HiBlidg YFBea %&JlﬁgLa%kddOerse events not

SItUZUﬂH unmavl z urtoxazuna
vasgqqateé mmKTAm@’vmetr{bmzy thpiiseqsp grofiifyingebenefits of AKT

campawnds of Fornula | are useful for inhibiting AKT

rotein
p[0034] The compounds of Formula I may also be useful as inhibitors of tyrosine kinases _

as well as serine and threonine kinases in addition to AKT.

[0035] In general, one aspect of the invention includes compounds of the Formula I:



ki nases. Such conpounds have utility as therapeutic
agents for diseases that can be treated by the
WO pdvlogd4son of the AKT protein kinase signali nBCPaEsioa@g30610
and tyrosine and serine/threonine kinase receptor :
pat hways. [0033] In particular, conpounds of Formula I
havi ng a 7-hydroxy on the cycl openta[d] pyrim di ne were
found to be at | east 50-fold nore selective for AKT
versus protein kinase A (PKA For exanple, at |east
100-fold, and as a further exanple, at |east 150-fold
more sel ective for AKT versus PK@ Selectivity over
PKA is desirable, since PKA is jixwol ved in many
cel lul ar processes inpork@nt far Epe normal function
and physi ol ogy of many ce peg.” Additionally,
i nhibition of PKA is not v to contribute to the
antiproliferative and proapoptqtiq effects of AKT
i nhibition. Thus, inhibitiongof KA could lead to
adverse events not associate ' AKT inhibition
W t hout contributing to the bqﬁ% nodi fyi ng benefits
of AKT inhibition. [0034] The c ounds of Fornul a I
may al so be useful as inhibHPors of tyrosine kinases
as well as serine and threonihe kinases in addition to
Ajct pharpersicallygeogriptde wits thesepd whemiact of the invention
| Lﬁﬁiﬁ]des CRMPOUADEy Havihdihe DR siBMidtdn; - | and _
p arnaceutlﬁalﬁy acceptabl e salts f%ereof wher ei n
[9838] R1 Rdslopoes osFiapd havi ng one OH substitution;
[ 038]] R2 rssbiwsleegen or 'F; and [0038] R3 is O or
CE@. [0039] I'n certain enpodinments, Rl is O C6 alkyl
hi03MNg oneerteinsmoeduments B s Cr &) hayipg eug O gubstitution.
e[ooan]i Ment |\, cefidn brfibdatnets, kil is R \UIKYION-0RE ofdOH substitution. In certain
susUtutgmﬁ#g enauwmmomnENS 43 - CH
DERRCHEIIR S TAPLE e aPH St sRiRfEentRg 5 sC(CE 201
ﬁmﬂﬂzOH. ﬁQ%ﬂa]erddﬁodﬁﬁhfs,aizﬁb}@&n’gEbgdi ments, R2 is
gen. ]0042 n.certal.n_enbodi nents, R2 is F.
[%‘8523] n é?‘?aﬁ'gewlb%%@&r ﬁééfﬂf’s, R3 is O. [0044] In
C[043}i n enhoeiahEnibsdiméis, RGs QF3. [0045] In certain

e i ments, [ drogen and R3 is C. [0046] In
c@?‘gi n en%&ﬁﬁﬁ?ﬁ?g‘?%ﬁf’ ?ﬁs Egand. R3 is CF3. [0047] In
afop4a]t her mrdraihiembodimentst Rids BdropaiandlRaf CFor mul a | . has
6a6it " Ut G ta R entb S OR is F and R® is CFs,
[0047) In a further embodiments, the compound of Formula I has the structure of Formula.
I » . ’

R1
1
NH

Rzﬁifo
R3

@)

wherein R', R? and R? are as defined herein,



p wherein RL, R2 and R3 are as defined herein.[0048]
The conpounds of Fornula | include and salts
w@ povelosdsng phar maceuti cal ly acceptabl e sal t s)POFf/US20041030610
conmpounds. [0049] The phrase "pharnmaceutically
acceptabl e" indicates that the substance or
conposition is conpatible chemcally and/or
toxicologically with the other ingredients conprising
a formul ation, and/or the mandal being treated
theremnth [0050] Addi tionally, the conpound of the
&8t i on Fagycomppyndsy of Flormuleek dipgiiide sang fsalésy (including cpbgrgnaceutically

th&&@abﬁamspofmcgpﬁﬁp%g}ldpy reaction of the conpounds of
the present invention with a mneral or organlc aci d

of004 i nor Tegnplrassa srbarmageuticaliy, | accspipblel| ipdicalss thit th) gubstance or
I bmpbﬁﬁbntlpcon@wbiea;haﬁcanp yﬁm tWxfcalb@éully Wit the blér@Sgredients comprising

b RGP bR s L e AR B hphos phat es,

nﬂloaln h osp hAdcﬁ@qnalﬂwthe p&mpﬁtﬂ&feﬁe m@himrxhaj»efsnn deatiEgkasples of salts
agetates, , propiona deca
o BRDGF Bou O By BLRRHT AL BB comPORT R, Paimpent imvention with o

caquremhbmganicaoidam @ﬂﬁlﬂ:&amp ibaxp) tintabis mclmhag direxsot limited to, sulfates,
f rgs[]%;te%s’ b‘?s%ﬁgelg{l atse Su er E{:es dlptsxos?nageat ©3 nionohydrogenphosphates,
hélkmenpht@p@teaamwhwbm,om@wpm,ocrh@béwz bamalss, iodides, acetates,

ﬁ rlaté? n&egéltoﬁé cgdariﬁt r 92?1%50% S, hﬁ@)ﬁ%ﬁ%? e%l%?tgse Shwep'ta.noa’uss

oxybenzoat es ona
xyll"@ﬁ]é‘é% Pasiipst TBalonash syppinalese sukerales, sebpraies; Ifpnasivsonaleaiss, butyn-1.4-
phl@ﬂbé' IHekye-b Afoated; | ﬁdhﬁﬂaﬁ§ cRiGH6HeRIoRSs, rnethylbenzoates dinitrobenzoates,

dr ox butyr tes col|ates, tartrate
d%oéﬁtgg% &y erﬁg%%aﬁ]@% 1950 ﬁl.g gages, xylenesulfonates phenylacetates,

n Mﬁlﬁ&h@ﬁﬁs ]ph&lylbﬁ@ﬁﬁi €Stratdd anbthtbba |y&|51&0)81bﬁjd'bt§so nBc&Rtes, tartrates,

Iaﬂs h rnr%srlllo%naﬁc% pro%an?sglgoeat%b fngp e- m lon Ies, dna@htgxla'ienﬁ-g-sgﬁon&es and

noewkelptes. tSirse g snghowwmgemd bf theygesput swentlbn mwemxie onrertigap one acidic or

[ [ 0

[ 8%153% #JEE g?r?%lh%d‘e gtl”_rt%% gmif'& ifRndof ﬁgy gazﬂa@é Sorfo! &IBPH%% in a single
W\‘Fﬁceut ically acceptable sal t" which, unI ess

ofdesWi se NG lkRbdinids)! MQ &5t RdY ipﬁminla‘}éaucmﬁi ﬁ:l::éf])tabﬁesalt" which,
blologlcal effectiveness of the corresponding

abers ofhepsee indicatpdy emglwis%.sms&lat a5idin R bigiegicaly gffsqhyeness of the
bb@feﬁwhdir@ freg abill oﬂbﬁ@ﬁﬁ%&@e&iﬁ&&ﬁmﬁcﬁb& &nd D Bl]OlOElbﬂly or otherwise
n(%ou ds of Formula | also include other salts of
fipounds whi ch are not necessarily
P tlmsziac eut Tieabijouad ®E Pdratik & als@intlcde othexthalitif edeh ampo{mls which are
38 A SRR Pl L SRT RN P e o
e praprring nd/a p)inf)mm'rpcmpnntsls of Heonulalll santl/or for separatmg enantiomers of

conipounds of Formula L.

- [0053] The present invention also embraces isotopically-labeled compounds of the present
invention which are identical to those recited herein, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic mass or mass
number usually found in nature. All isotopes of any particular atom or element as specified are
contemplated within the scope of the compounds of the invention, and their uses. Exemplary

isotopes that can be incorporated into compounds of the invention include isotopes of hydrogen,
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on ofs protecting groups and their use, see T. W. Greene Protective Groups in Organic
Synthesis, John Wiley & Sons, New York, 1991.



known to those skilled in the art. Thus according to a
further aspect of the invention there is provided a
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Formula I, or salts thereof. [0056] In preparing
conmpounds of Fornula I, protection of renote
functionalities (e.g., primary or secondary am nes,
etc.) of internedi ates may be necessary. The need for
such protection wll vary dedénding on the nature of
the renote functlonallty and the conditions of the
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atropisomers (e.g., substituted biaryls) and are considered as part of this invention. Enantiomers

can also be separated by use of a chiral HPLC column.
[0061] A single stereoisomer, e.g., an enantiomer, substantially free of its stereoisomer

may be obtained by resolution of the racemic mixture using a method such as formation of
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the like. One skilled in the art will apply techni ques

nost |likely to achieve the desired separation. [0060]
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[0078] 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, for
example, by filtration through sterile filiration membranes. The compound ordinarily can be stored

as a solid composition, a lyophilized formulation or as an aqueous solution.
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ARSIHES) cog{ed ﬂle%%oﬁ%&? i n%atighl%lih the G B Ssorption of

i scl osed em ngton” s Pharnaceuti cal Sciences
1@9 rreligi ingredient @s@m the, gaprpintestimB Rt #F 1 {TRRFQVS iBeir jsbility and/or

Siﬁéﬂran\ﬂ!@ il efthe c5Q TRRSBRkeRfondl %a!tlﬂéléeﬂté/ﬁﬁ o&ﬁurled \ﬁdlldéiown in the art.
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ned- [ el ease preparati ns of -1 Ri
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contam one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such




copol ynmer and | euprolide acetate) and

pol y-D-(-)-3-hydroxyburyric acid. [0082] The
w@b@pnosasut i cal conpositions of conmpounds of tPECHUS2009/030610

invention may be in the formof a sterile injectable

preparation, such as a sterile injectable aqgueous or

.0l eagi nous suspension. This suspensi on nay be

formul ated according to the known art using those

suitabl e dispersing or wetti #§ agents and suspendi ng

agents whi ch have been nmentioned above. The sterile

i ) Berib repiolpag agerariaveipe 4886, H9/0h Seeigring agents (such as sucrose,

| abBainalal Bpas@hdyt i on or suspen3| on in a non-toxic

p teral |y acceptabl e d| r solvent

S@ﬁ?ﬁi on i #l}gfls’uga_e igns, may 8| {;EFBB tge ac%ve mgredlent in a
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pur pose any fixed be enpl oyed i'ncludi ng
syfditipeefiap afiprrilant sich @5 eqiesciddes. | n addition, fatty
apost§ SUChDgRsBleGlotdACdnd ofR¥es lshilaBIWkos ﬁreﬁbﬁmblﬁ&fﬁn ladheduld Quspension

regaratlon of injectables.[0083] .Formulati
st 8 BAdiARL Yl Erreraiy oo e R RETIG é”“ﬁc?u%’ﬁ‘?,mg or
aﬂdnﬁgoagexa,qsugfamgsdgaﬁ iah® oreNjr @fokd ﬂéheﬁ'ﬁ:lvbd i mw\mpmmgwy wetting

t tl- nt buf f t ta
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cmtpro@ndsw@n s Thf oily lpbase ma fhe ia ypgetrblp ozl sweh preolive off of erpghis oil, or a
lsfﬁintzﬁp&?s& bs fgrr &melé'?fmd(ga&f’ﬁn% 20PlGe HSind ShRL. SSuitable emulsifying

ozenges, or 'so capsul es, aqueous or oily
SRESTHR 8y @ﬁsfor SHIPl | THElY-GFCEEE STBY Bk B EHET &oapip Of gum tragacanth,
gﬁe&ﬂ#ﬂy%‘éeurrﬁl‘é rpH&ﬁhaﬂ&es @Jldh)éb Eoya beafx,QEcﬂ'xﬁPésﬁﬁbr PsrRal (e5t€§ derived from

exa cr nent

< R A v S B Gy s Rl G eion rofcts of
| mhahlatparﬁﬂ ek’ rwmi)@lmhe odide scl angdlypxyihyliestegiryitanibencolpate. The
2 o PSRk sy B0 LB BLLR DX gou {1 2t on
Sﬂmﬁﬂble pﬁﬂmﬂmmbdhmsahyyedum&pt@bﬁkse«ﬂmpg@amssw@Nw&mwad
t

oPPe EOCT I Yol st BAEIR ey el s,
pﬁ@gpmpéor@plowaeMm carbonate, granul ating and

di {o‘bbﬂt egr aﬁdpf?&lt(ﬂ'g ?d%ﬁat%ﬂs‘?!ﬁaﬁbce fraida 8% 91[)&[{% R ac@lelifftdent with a

aC|d bi ndi ng agents such as starch; lubricatin

Hle, nemisHating exeiRjpie Shatrh solie & gtdimery SeraRereEes Ut ut dikg at the rectl
t &h@eratﬁrre QEEWMAlerefRe ﬁgleﬁhttﬁe 184G t0aslesRs 1Ry Hrug!r Si@tﬁlﬂ@éﬂmplent_s include,

p-.hydr oxybenzo te i - oxi dants, h. as ascorbic .
REF xRy B0 QP B F BReTn o i cBEPE Vesoal
e dnkisistration Nyl ibé y;retdﬂed ras qbbssariai agtivhs, @reams) cieks,pestes, foams or spray

S okr)nslu ?péontgl?mgi glﬁn tgfthetac 1ve %1 edl\élﬁ sﬁcﬂ ggrﬁg% %relalg'er MO&JIIDID%C art to

1P act’, rove
sba@ptopma}e and/ or appearance, in elther case, using

c ﬁﬁyﬂm I o n%plc uﬂﬂmg gs%&t = c@% &B&Qﬁg léél?ﬁxd%l.'lel)uslﬁp 8 ¥olutions

or suspensmns may generally be obtained by formulating an active ingredient with a conventional,

topically acceptable, vehicle or diluent using conventional procedures well known in the art.



[ 0086] Conpositions for oral use may be in the form of
hard gel atin capsules in which the active ingredient

WO g000#0880 Wi th an inert solid diluent, for exaP@l/E$2009/030610
cal ci um carbonate, cal ci um phosphate or kaolin, or as
soft gelatin capsules in which the active ingredi ent
is mxed wwth water or an oil such as peanut oil
liquid paraffin, or olive oil. [0087] Aqueous
suspensi ons general |y contai #3the active ingredient in

finely powdered. formtogether with one or nore
Sm%ndl ng(logggqiﬁogs for ripsdegmal pdmipigiration may be in the form of those

C%mmwcs@ bt Hr DRl kndVR th o & RF brdin@$ Sill in the art.
yl met hyl cel | ul ose, sodi um al gi nat e

d .
p% éﬁ&xﬁ )elr 01{399? urlaélplilsos(y H‘@le @U H*Fffq’ﬂeiﬁ’&%r?f Hasﬂr‘?&mljltﬁ??tﬁ’(?é]ﬂea% particle

iz B6 el if the YR Ed dfDQ tagmnﬁl&ox&lqﬁhucaﬁg Pasticie Elhd:sﬁn ﬂ)fange between 0.1

t d t d
CRRB0 B 5y BBl B0 1t B M 8L s
caimitestes it biy mpldpnhakdnmtt&ongh thetnbsyl ;essegewxb;dehaimoﬂthtoogighe mouth so as

Ctla %a@h ﬁ;' IaRrp lsfes. ag&&g@ s ﬁl)éﬂgg) ﬁeous or, oily solutions of the active

hept adecaet yl eneoxycet ano or condensat i on products
oibgredidny| Fammulssiond suiggbtehfop aaresplagr dsy pevdst @éminiEion mgynbe prepared

f bdr¥ind &ﬁveﬂlﬂﬂal andaRdd hfdl mas e R Bred Wit Wﬁﬁa&ﬂﬁeﬁﬁ@agents such as

sor bi tol nonool eate, or condensation products_ of

etoRpPEAthersialcipused in e Fastmens pr RRPRYRS diRgTdery BSHeTFBTA bPQYt y
apo%igt and Méh&ﬁéctce@i&mé%ﬁdﬂﬁ& (of Em@atRAIbrEapFlRkticRtniy |b€ﬁa1}kaged
sorpnitan nono e sSuspensi o may .al so
cBRvaRey %er@YS P%“&?P g?é‘i“&’ﬁ‘? iﬁ"" ol THUeTRg "]‘& Fgyjexample, an
partiqiy lfor pdiswjtairiax ydneinziadt £ corﬂﬁﬁer hewngj deposited shweliraﬁae phalmaceutlcal
at% rla*%ilor(x: maa(r:llad rbpn%tg Ifoo oy %gita? taniers are ecflrkn W B gkllled 1n the art

Sweet entS SUC'\ aS SucCrose, sacc
‘ omdasqhuip tnaméléls scB eS8 BC}ttl@ (blgstis asiogims) gqq@tsrmypngs plastxc bags, metal -
%{Hék F@ b | uﬁf@%ﬁ’c&ﬂ& hal) §s8 %cluﬁ? a 'te REEHbE rAEsex'nElag'é to prevent

ve such as arachis oll, ive oil, sesa
~ oin scmet Fersol ahe cgntprys ofthejppckagerimaddigipn, 816 [containsg hasggposﬁed thereon 2
| laEH}' th@t dRstiBds fitle RInten®&l V8 the bdn¥hins M SRS 61 ﬁﬁﬁ al§EANchille SFpropriate warnings.

ntain a t hi ckenj ent su h as svvax
S PO e gt b SR i pragle seled
t hmele§aﬂ vialsf and lamy Be staétdmfaldenag(lmgeMQ cnraiynob eeqaicioiechly the

t E(l)dd 15)8 \c/>t sf?l nl@? ulé %g)mgr r e: axr%{e%?a? raitor 1n 0] 1r%§1§d1 tely prior to use.
onpos ey NS BNGF "GRG

, aﬁmmnmn@ban hljesmhola‘@onasmxtspemmemd prep@@B@c]m Berde povedels| granules

PRROIEEIS:s 3P Ghe IR g\leﬁgusﬁlu%etséﬂv fPférfeer& %@ﬁ@staéeoﬁmﬂltlatﬁﬁh are those

agueous suspensi I tion wat er gener al
c eptaing atdqlév ¢nse pryumit |dP11§’rS%‘ﬁQ§ﬁtaS heseje P‘P?é? regifedpr g0 aPPfOPnate fraction

d{hslg&ro?mggc@gm@@glgﬂtng agent, suspendi ng agent and one
nore preservatives. Suitable dispersing or wettin

or
alJ8%tls andThejaysating firhes gromdss veferinagy GOROFHTNS FOBIFIS 36 gea“ one
ahdtiCaElyredi®N by DO AeMI20 WRetheGlath & Ivétélﬂllary Q¥r€ibrAhepsTore. wahxa@ Sarriers

t and I .
B S Dby e bR 2 Havetrene BF <aampuel v g % gl o
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as oﬁ}: OS¢ ingredien?) 'h)és | )ﬁg&ﬁxogs ﬁ(a?%gtacﬁﬁluster% f)aren%'ﬁﬁ;] orally

Ive Ol or ar ac
or by any other desired route.

[0098] The amount of a compound of this invention that is combined with one or more
excipients to produce a single dosage form will necessarily vary depending upon the subject

treated, the severity of the disorder or condition, the rate of administration, the disposition of the



mneral oil, such as for exanple liquid paraffin or a
m xture of any of these. Suitable enmulsifying agents
woreg9gg4sd or exanpl e, natural ly-occurring gunsPGIU208%030610
gum acacia or gumtragacanth, naturally-occurring
phosphati des such as soya bean, lecithin, esters or
partial esters derived fromfatty acids and hexitol
anhydri des (for exanple sorbitan nonool eate) and
condensati on products of the2$aid partial esters with

et hyl ene oxide such as poly et hyl ene sorbitan
reoTBRING andethe diyeeetionqf|thsi Rms@rlbmya wicigp Bome embedisigalet lifphigamount

fdra\ompdied Fkls RYRBE 1Y 8drhiNiSer8@R N Bamn) Bhbdd RuEds D& drdtration in
elixirs,my be fornulated with smeetenlnqggg nts.s

f8° GTORIRTF oo Gpin EhOGIepTEt 200Ut Bl egke ApE Ve tghout 60

Sﬂglfgosiebodﬁmélgl‘mger dhyS OInCanothen. d’mbadﬂeﬁﬂjhdﬁﬁrﬁitratlon occurs in an amount
gser ti flavori a cQ or|n e

u 4 6%% iy ? F)ﬁg Pf bog?mvm% It goga%)o%gé mﬁ/k % géh‘”flger%%ﬁ) I[agc%ae tances,

alotagy @wlngqicewdﬂle Fetwenithih ofths afmteabil Iengwnw ibe moxeahanmgequate Whlle in

X qUIPdégs%n‘i I adsS 'ble‘é ngx byel With R ks dkf&?%ﬂ; SRS Y provided

at t recta erature an here fore
i3t such dargen éOSFSe%”‘E ﬁ’ﬁ’i Qludqdeme geverak small desay for slmirigifgfien throughout the

Qiﬁ | pireiins: ihdGlad6lEon HREs @XERBk LA QBsaldibdifEs, 8 Chapter 25.3 in

eth | ene chols Formul ati ons suita fo .
v‘éﬁ St egtyeddadisinabighrmisiy (Soeur Hesel g{é"“ﬁ’é% gl fidjterial Board),
t FeFEa@OEPress [ 998/ ehich@ESp&cificpifySihd@fporated AtiEin By refofeficry
f£§ﬂa b N Lng in addition to the active

fers as are known in the art to be .

a[ppmd)prl atle.anftied SBiodinpit odlthef Bventibratan camtirle slimbnudesture, or "kit',
CJO%% m%{eﬁélmgﬁﬂsfo #€ l:g'a P t"?}gebl'@s% rs(ags !igb&@is ‘ﬁdvfa&? In one
or suspensions, may genera i e o ed
f eybadiment; the ki nomﬁswecomqgﬂe@memng\m @ompelmé oh mve@m Suitable

t QRainab kude ?&Qﬁa@*ﬂeebotl}{eﬁ hxhzﬁ! %ﬁfﬂﬁes dﬁlisﬂéxe%h(:k, Wl MBe container may be
Conventlonal proce ures nown I N he art

s SPmRdREH e SE #lars onBiATtiAi SercaRiRm %{P %%°°]F“ﬁ°‘m‘i of

t Thﬁ idfvextioh 6 a fortRBGor thaéts dJﬁii:liTmeﬂ’éi-J&Vdi’(lfo:lﬂlibbﬁiﬁQl& doftitionah®may have a’
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knomn to those .of ordinar [ e art. . .
SPFPLERONG YEPT Bay o e Yea R op o vl beving o
ﬂﬁ&@kp&dﬂﬂﬁﬂ$hhﬁb&ﬁﬂmh@&ﬁmﬁwﬁ&ﬂtICle size for exanple
range . of 1.to r ncJu [ 1, Gl
S Zfeogfl n gﬂlr é{ﬁgey k?n’%her compxase 71 lgbep éka olﬁ%r Qs%gctldte% with the
[ mﬁarene nTle tainc freckegesmeeht” asused B, refer 1@ O!stmcmne ngstonstﬁly included in
n?:( ﬂurn clud;L pa%ﬁa%?#og El}!\ﬁ[&eﬁ edréduag ma{uoﬁt‘éﬁ rnﬁ&i‘m@t)’og a?oqjc I‘ﬂe 1nd1cat10ns usage,

ation nasal passage or by inhalation
t #ﬂsmgqmr#m%wm@@wa@m gndfop Fetmngheoneernedheyse 9hegh therapeutic

Sbib&u@t@' emf @k r@rﬂb@&n’n&ﬁsthb ﬁéﬂelu gﬁp@%@ QhbSrtsOindi@dtdsYthat the composition
solutions of the active |ngre8ﬁ§ For Iatlo ‘

SERMPLTine? qoppound pigli3 vegtiogsal be, trest e ediEe @ﬁ%%éwe’ by
baKpkippsar Gte Rbe of phckige t:@ercmyvmtmmalthaﬁ&k hatgosisiord camy used to
ueé%%mr§<m% with other therapeutic agents such as
cofrpoun &t etofore used in the treatnent or
pﬁmnhylaX|mcdwsmmﬂeﬁmmmsmdhsmmwheﬁkmsMGMkm@ﬁmﬂﬁmdmwﬁmmsd@
o p%{ E@)ﬁ %Htﬁﬂs ?n%ntl&g gxﬁg %é t&ﬁl&p%{(cgﬂ’sulgso rSH}Illl 23k p%?e)rabfy%cludes a number of -

I catlon
unit dosages. Such klts can mclude a card having the dosages oriented in the order of their

intended use. An example of such a kit is a "blister pack". Blister packs are well known in the
packaging industry and are widely used for packaging pharmaceutical unit dosage forms. If

desired, a memory aid can be provided, for example in the form of numbers, letters, or other



in a variety of ways dependi ng upon the nethod used
for adm nistering the drug. For exanple, an article
WO o0096i8|59 | buti on can i nclude a contai ner haviPQI/US2009/030610
deposited therein the pharmaceutical fornulation in an
appropriate form Suitable containers are well known
to those skilled in the art and include materials such
as bottles (plastic and gl ass), sachets, anpoul es,
pl astic bags, netal cylinder$’ and the |like. The
contai ner may al so include a tanper-proof assenbl age
t warkingsvas tithj ancdlendar ietrt, desizpatiog the defsdn dhsriteaimery sgifedlyim which the

P@E4R0%n bd Am@figli-dai On, the contai ner has deposited
thereon a | abel that describes the contents of the

c98102] ner . Acpprding itrsptherepbediment, iarkdt] %éoramg? @,b p ffigst gontainer with a
V\@ﬁﬂi}blﬂlg Sof thi3€infeRtidiU Lcﬁﬁain@c!‘ 5‘thef“%f{ Bl ) PSeRAC ka@Bfbr iwith a second

e doseaé%?rjmgg tnI c_ontglagl ﬁ;grgm ege{nes) Iﬂggs%&ﬂ al?al;rgacquCSailormulatlon -
fcoﬂ@ﬂ&s O ise@tnd lcytayplind mmxﬂ)folc Griding | a)rdlsorequmedm@l NIAKT kinase. .
t dltlon the steri L.aqui d .
egg IXian(r adf%?nfa)fr?y’ |ﬁr?ﬁ g%t i 11mlmrTrreuc:m%ff%eI y p? |CL'8L?er TS ising &
Emaermnmﬂmwtabtq tafer swh sxdiacteriostts watet f@ummprs(ﬁyﬂg) ah@,Phate-
PLERARE Sint, '1QMBeAL Slukibf 2 WLRES sohEiBﬁnH'n%& 388 nARAeClier Materials

the kind previously described. Preferred unit do e
f dsipalledtomorromamersial 49d ager mﬁwtﬂp%@% othst puffers siduentsy ﬁlg?fﬁ geedles,
dﬁjd|53)hn§é§b dose, as herein above recited, or an
ri ate fraction thereof, of the actjve
186 ent? Thefkgsepy furthereomprise firsciths £ therdrnisrasion ke compound of
vmtseﬁxreﬂtwhyan&,qﬂpﬁfdnﬂ; iR s8cob® PRithdbtigal EbrmuRfG mexmleg fethe kit
redi ent. as abovtle defined to et her g}s nv eferi ar I' Veecond
SPPFP & HEY 18P e Re PRI ¢ E}PP?“é’r% P! er| a
uﬂefmalceutxcxad foinmlapion; hes it ahayafnheni mnsengretﬁms for the smultaneous,
c | .
&Hiﬁ’eﬁé&é log 9{%3@ %Hﬁ}éu&t%ﬁ Zafv'dde;hést a.h&g F%c&gfﬂhgg@c;eﬁ?&@fomposmom to a
tPPéleﬂiét@PdfhﬁPof( art and are conpatible with the active
| pRiAf enty [Lhes %thgreér@(roilﬁéﬁty wﬁ&@ﬁ?% kit QJhtfanQ@yat &?ﬂposmon of this

adm ni stered parenterally, orally or by any
d ¥Ry andoy fegond [theppatic At thabfom@nmwmr 8* cquigindng the
| gt ié;@ﬂpotsxh&ts sh&ul @Qg@%&@%fmtoh aQikGded rfomcm,eﬁ@% Rk, QR Separate
to produce a si e .dgsage form necess
BRI Bt S RO PP B RO, dp e pn pbbdimens
t ’ﬂne kﬁl Ic&ﬂlﬁrﬂé‘sr di®¢tioafocl the Iadlﬁlmlsﬁ'dﬁen ofathe sepiratadmpmneltsr &lthe & form is

eco ound and
t ﬂe pr e Ia%ta%%g r‘f{tfy& %Ise compgﬁeerx X gratgrabclg F&tuhlgtgre@ n different
s tiseg kfbrels éﬂmuml 20d parergwatp ewradmipistersijas differensrdpiageintogvals, or when

aﬁ&@u@ﬁ Selter 1§cﬁIV1<§qu c@mﬂ&lmf tﬂe oﬂ?tgfaqoﬁ i@ gésﬁ"&fby the prescribing physician.

Adm ni stration 1 n one enb gl ment occurs In an anount

bl0WMSEn abbererdinglyomfuriesr ksgech of thisiyeniien pjpiides @ kis B treatigg)a disorder
8/ §8ea@f @YY BRI ARRK, Wi dafk ﬁm%mﬁ{seseemdﬁrsfemmaceum

adm ni stratign occurs in an_anount between 0. % ¢
ofoTBBHSPORTEHENS & copRYRd 2D MiFGIKFHST Obb WW%@FC table salt
dﬂ;yr.eof] adspinRruttdgd fNges, dosage |l'evel s bel ow the | ower

of the aforesajd ra X nosr e than :
L R DS e ke ot Froirae S et Pggeestical
beongmﬂmmy etlereih { the scortlaphaimaceutiday chraposifiotl capipelees ef $eeqi, compound
pglﬁt\c{ﬂlg ?&l treating a disorder or disease mediated by Akt kinase. In certain embodiment

comprising a second pharmaceutical composition, the kit further comprises instructions for the

simultaneous, sequential or separate administration of said first and second pharmaceutical



that such | arger doses are first divided into several
smal | doses for adm nistration throughout the day. For

w0 coovkgxsse nf or mati on on routes of adm ni strat i PCI/ESIH09/030610
dosage regi mes, see Chapter 25.3 in Volune 5 of
Conpr ehensi ve Medi ci nal Chem stry (Corwi n Hansen;
Chairman of Editorial Board), Perganon Press 1990,
which is specifically incorporated herein by
reference. ARTI CLES OF MANUFATTURE [0099] In anot her
enbodi nrent of the invention, an artic]|e, of
FRORRISHIORy fop2 matient iy poed thessof. o TR CFRIMSPRNGRIS, SAid Ay apg)second
tﬂh@mfafjeﬁﬂda%ﬂbosﬁfonﬁ aﬂﬁcoﬂﬂaﬁ&f ifl Spgratel esnbdirieR e Th oftlePatBboliisnents, said first
pr QVi I n. ane enbo t corrorlses a ‘
e R L e S el
smnloapl e C/dthbﬁgh e rcsmpdutdsiwfl Bormfle I aﬁ)pmarpxhlg of \katmbta.% therapeutic agents
thora\fsg in m%n Piﬁg %%jéarg Iafsos Elst%f:ul %'e%% & Escre ui océﬁrﬁ]ltg rolfgﬂ'ykmases,

erials suc
plrasite lenaseﬁmdlu@nltsanm@rremmy Iﬂh@tsciandloc@%ﬁ@wﬁyﬁbkmqsm §hus they are

| VRIS bRRmAoloicd] Obdita@bdr 843 if A€ BERbpidA Sihel %1oﬂgfcﬁQ£s¥s\éﬁd in the

for treating ?he condition and nay have a steril

atwesier fﬁUrPPmFFCGlOE‘é%lég?B‘IS e, the contai ner may be an

i [Oﬁfﬂﬁyenouﬁm %&ivlﬁ bfaRe RAGPoREs 6F tiib Blverfioy/+ fnﬁbgbeaasé‘aS'QMBEAKT protein
pi.er ceabl e %{Rodermc i njectjon ne dl@% Eg 84:?5
THResR; Prosiay k%*ﬁ Additopy Fprnedieoging Xigases, Gp PG dfrpses in
Ovitrd) in x&@s&am ftel aiinw Th Ritrb Bays Gludd 43@ys. thal bederinine iﬂhibbﬁﬁ kttyekinase
in |susec ef er, rycti. SoCH$L 9 may.i |

aﬁzngér d éAgerPﬁce ny WFS@’S aqua:ﬁgx&%e gaga% l%%t ngeilﬁr\)ator 10 % PLihaseh and may
plvecxdmnr@ eithdrdy rasimtebellimg the fnbibitextpriomto dinding, ltdmmg the inhibitor/kinase
C « gallpféggﬂ Rrmitd %tggam ot ga%mlagtﬁl %ﬁl& Sk B}axtnﬂn@ﬁé a comﬁetxtion experiment

ral ndi cati ons and/ or war ni ngs ‘concer ni ng the use

oYhera reehy mlh@iori sesinqubates; itk Joeven redipliganse.  Eaepoapd it usefig vitro and

| @0 ehitffasBAGKARR khdWheb thdselofdiiGAe &t hat  the
QHPOSI tion conprising a conmpound of this invention
C

us e@theﬁshttbeémen%?nd%'a?ﬁlaéﬁscqbe‘aarﬂétﬂéﬁmﬂddw ehCSTigR degree of
byartRifiritk i3 $8derstode thaiPepredefit dRACHATDRS béd Galle GHYbyEWS S example,

indicate that the sition can be used to .t

PR SR p 58 PO on 00 CRETPoR DB e S o by hose
kskilled dn éhe sarti Wigholtedepaptingt fven chel spivie ayd sbpesaf| thedin@entibn, fag herginafier
o&au% Cir_:orrpound of this invention, such as tablets or

capsu Such a kit preferably includes a nunber of

unit- dosages Such kiBIOLOGKCAINEXAMELES card havi ng t he
dosages oriented in theARfrqq{maggAsts&ei r intended use.

An exanpl e of such a ki I Ster pack". Blister
pH8LS] ar e Thel ?CUWWOWH the ncqm@méhéféar@heﬁ o it BEET™Y iBsRfioR ey be

\Aﬁe@e@bﬁﬁe foldwi 89, WHR miTRGRY tHe GRdspHeRidtios] @Eaalﬁﬁrescently-
formns. desjre menory aid, can be OVIded
 clegipepttn, o ehgh T AT kTt ggpacer poarSon wing

Otdnfertilli bvaldbledMARikith a cal endar insert, designating
BBIEY i R SRR 5o ARG P i ot
- a#Re0bE lﬁromrmmdzummv;cea Skm:grvalmngc g kil metefizds) inctudej andMAP Reaction
CBIHkAL S rnMsfBed®ix IMAP Reaction Butfer contained 10 mM Tris-HCI, pH 7.2, 10 mM
MgCl, 0.1% BSA, 0.05% NaN;. DTT is routinely added to a final concentration of 1 mM
immediately prior to use. Also included is IMAP Binding Buffer (5x), and IMAP Biddjng Reagent.
The Binding Solution is prepared as a 1:400 dilution of IMAP Binding Reagent into 1x IMAP
Binding Buffer. '



conmpound of this invention contained therein; and (b)
a second container with a second pharnaceuti cal

w0 o0oas|ts? on cont ai ned therein, wherein the sepOntis2009/030610
pharmaceutical fornulation conprises a second conmpound
useful for treating a disorder nmedi ated by AKT ki nase.
Al ternatively, or additionally, the kit may further
conprise a third container c%nprl sing a
pharmaceuti cal | y-accept abl e ffer, such as

riostatic water fo ction (BWFI
E‘ﬁgizghat e b FErEsgeie; éi‘lb?l?fﬁ AI% %ﬁ@}fﬂtg &éqsﬁ’fi% doRESaffg sequence (FD-
GRRkTmﬁEsglqufou@sg}uubﬂ ofawMﬁuﬁatdh @p ini 1R DVIAPI ReaofidheBuffer.
ials_desirable fro
TRAR ot P T R It Tt B0 (Bl e pSHp gpropyiene and baving
ﬁl\ﬁ}ﬁtahsboﬂﬁﬁp dkes, usanfbr sympongedilutipd @ddOR} prepeinkitie enmpound-ATP
furtt h rla{ se Eac[(argh ﬁmogs tI_he adm ni stration of
e &o op ¢ ¥ | on"Snd, if present, the
$o8¢bid ph EhenﬁK@Ut usedls hale rﬁmhaﬁﬂldﬂlgtthlnnmnempibugant i AKT-hghat is
I onposi tion conprising a
E%{ﬁ%g%#ﬁ%ﬂwﬁgésn ion and a second pharmaceuti cal
WAL}l at | & perfdwe the essaymytofkusolutienrs onppiugds di l0eeMi i8fAMSO are’
gxg arédh el‘hg'sm %ﬁﬂ?ﬁg%ﬁd ﬂ%%&%ﬂ&dn%bun‘afarés%ﬁ lz%h@ted 1:2 nine times into
irst an

n| stration o second phar maceuti cal
OBIOYSP vl pfrempand+ pRph e RMPR) tﬁ@éﬂSQXHéW@éfeﬂef vgBagesis dosing
eRbd ald:, atinar alﬁﬁ@so&h tHERouBEh VIS Be thhskere@ T CSERE 3687 plate
conposition of this invention and a_second.thera {rhCAﬁe
SRTERRTE Tk R 104y ATBriprir DUAR RetriemPHET SimitEon PR N g AR

tt}ﬁﬁ:_ugggﬁg@tzes_ ;lamﬁﬁﬂﬁd aIrd teASerfed 6 RSkyBla@™MigdBalaeot t | e or
L hbins G Ao SRR L sranine 20

ulvxjéﬂﬂlxdmstemnibalbm pespndd subgretetaad A Mﬂhlnﬁ]me Platet in @erkrifoged for 1
%tsl%ao di r %Eé'%tf{éﬁ fqrﬁge() wnnetea %&:ergtt&g {aﬁl% loghe]t Qgction is then

ademdmi &y d@w@dmm‘etrf 5hd dé})mum%lu@mgnugpgeg aggirpand mcubated for an

?&tﬁéoﬁgl%lréﬁ lﬂgrgt thﬁgrﬁr nft culun € }J)nfwf fo'r %hgq)ﬁ %é\g&oxf ﬂﬁ@'ﬁ/{ultﬂabel HTS

: ag., ™ and par ent T are adm ni st ered

Goprtes cerdigurerhie a)g@uwerﬂp@mmc&spolwt\men titration of the

i dual, COpARENsSExRhpitsNes @é}gﬁhﬂé’@i‘iﬂt&&bév% aQ@ﬁénG?&n@ib have

the prescribi ngMphy& cian. [001 Accordi ngly,

e lGshflespl8e 0P 2Mf this inventi on pr ovi des a kit f or

treating a disorder eprNre@aveEXxRiFaEsd by Akt ki nase,
wherein said Kit_conprises a) a fjrst ohar maceu

O B T che e b Srine SROP AR, Higwever

at i Bk tRieRisbd ma lileye e&@rﬁlﬂ&tda bbt@imKahd indehehand sre aidméuht to suggesta

i ngtructions for, use. 0106 cert enbodi .
ook P PRFDR P RUPr JeRPaed BBoa SRS D61 g premica
CRnas ddséribad mﬂ}ﬁerreidﬂ!y ddagedsie prapetle phabreaf@titd coabounds of Formula I,
L e ML SRR 36 sR QIR R el B R 1f W vithin the
ST A T st R0 RIS e Rt B
Iseppe effthig inmengiorh ddi qxgmple the synthesis of non-exemplified compounds according to the
invention may be successfully performed by modifications apparent to those skilled in the art, e.g.,
by appropriately protecting interfering groups, by utilizing other suitable reagents known in the art
other than those described, and/or by making routine modifications of reaction conditions.

Alternatively, other reactions disclosed herein or known in the art will be recognized as having

applicability for preparing other compounds of the invention.



conprising a second pharmaceutical conposition, the
kit further conprises instructions for the

W@ Romalos|seous, sequential or separate adm ni stPEL/US000630610
said first and second pharmaceuti cal conpositions to a
patient in need thereof. In certain enbodi nents, said
first and second pharnmaceutical conpositions are
contai ned in separate containers. In other
enbodi nents, said first and $8cond pharnaceutica
conpositions are contained in the sane contai ner.
[ 00WOY] Al Inlwutrdmpteh éesgribmpbﬂlm snles§ othapwisa ihdicaped gl tgmperatures are set
pfol'tﬁr%'[ he!g%eso%'eléﬁﬁl Ueea % s Sﬁ?ﬁ#gd mﬁorﬁgﬁﬁmé‘clﬁ Qﬁppuﬁ'? sch as Aldrich

are enever It 1I's required
t Gheaninst P@ppwwbamaﬁfreifﬁl R Mawbedge, g wrse Hsd Rt @gther purification

aghiliss btRdwie ﬁﬁéa'teﬁei‘&ﬁflﬁl%&rw ﬁF)nﬁ&E&oms%ﬁQé ﬁWle Udlhiene, and dioxane

ecificit i nases._ Thus, ar.e use
pﬁ%l'? WH@G?%%P‘B Afangh lﬁéﬂr&s?ﬂb%f‘ a‘%ééléedla‘?fe‘f%v@ ‘devel oprrent
otoomw bi oftRegkaadns tseStth Bemﬁbv ivere tdog geaaﬂryhmﬁ@ra RSifive pressure of

r macol ogi cal. nts 108 The 1o iLvity.of t
CORME AR B i & SRV Ben e B0, ind bl g, and e
preadtien fiasks weasstgrsically fited siith enbker sepsafer, thediokehidbdtiomef]substrates and reagents
S&Gh %’ﬁgéet '&‘iﬁ%}e% &eﬂﬁx%e%%nd/&'ﬂ&(t Qxﬁeddua' specificity

kin in vit I N VI Vo, cetl line. In vitro

alhomId in CIHAIR abss ameciza wert mecrdeden eNnmmenStrmﬂnmppl‘amg 00Nz, 'H-
kmsﬁe(ﬁgt&e)@ Jb%meM @b@lat (9)3b (gm &hﬂlUl%n(HpBﬁeﬁ% PPm),
the ability of the iInh hiBitor t ki nases

and
wwgﬁﬁrawgaséﬂlﬁ@do 89 g or ltsvdqalasaivmt éFH%qla 7 BdPRIH SDp I 33 PRy D20:
pu 7Dppnt; Ae-DMSOI 15D, pping & 84 JeRfbndeNBindar])i Wlheh @éak iR Eeties are reported,
T? X .an deternlnlggethe a 3 radlm

afovifE SpFTTa (5 BomyRAEeD] GnCBRIBY BRI o P, b
n maddmbd)mdt(dnusletajf éoublee)) Iﬂe(ti@ﬂlewﬁnipldﬁ)l o@euptrgdbmstantg arhels given, are

Thes Q%ﬁ useful in vitro and cell culture
m«%e%u&%gz | known to those of skill in the art.

[00109] Al t hough t he i nvenExamplhhs been descri bed and
illustrated with a certain degreejof particularity, it
i s understood that the present di &€l osure has been
made only by way of exanple, and tHdt nunerous changes
in the conbination and arrange-mﬁt of parts can be
resorted to by those skilled ih the art .w thout
departing fromthe spiritgandy s-.pe of the invention,
‘as hereinafter clained.

described in the present
by the follow ng kinase assdy;
phosphoryl ati on of a fl uoresCept "l abel ed pepti de by
full-1ength human reconbi nant = tlve AKT-1 by
fl uorescent polarization usiig P commerci-al ly
avallable NAP klt [OOlll]*?he ﬁssay naterlals are

may be. det er m ned
i ch neasures the

[00122] Step 1. Methyl 2;(4-chloropheny1)acetate (36.7 g, 199 mmol) and
paraformaldehyde (6.27 g, 209 mmol) were dissolved/suspended in DMSO (400 mL) and treated
with NaOMe (537 mg, 9.94 mmol). The mixture was allowed to stir at room temperaturé for 2
hours, at which time the reaction was complete as determined by TLC analysis of the crude. The

reaction was poured into ice-cold water (700 mL; emulsion) and neutralized with the addition of



#R8059, from Mol ecul ar Devi ces, Sunnyvale, CA. The kit

materials include an | MAP Reaction Buffer (5x). The
waldoangdsd x MAP Reaction Buffer contained 10 m€T/US2009/030610

Tris-HA, pH 7.2, 10 nM Myd 2, 0.1% BSA, 0. 05% NaN3.

DIT is routinely added to a final concentration of 1

nmM i mredi ately prior to use. Also included is MAP

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

Bi nding Sol ution is prepared®as a 1:400 dilution of

| MAP Bi ndi ng Reagent into Ix MAP Bindin

Bivf Helsolpinma %Qq aqipnas Joyep wpsexEasted with iyl @%fta%ﬁ X 3pd the grgggics were

(CEhBasat I8 orhas 1! ?Qewaﬁ %ﬁl‘l@@ﬁﬁh (NEﬂex) o) mz$5®%5€iama‘c¥d dned over

stock solution o

A T SRR P 1 Do G UF R IR B iy TS s ws
(1&8&}% al larpfelfedafiteRO IviD4i0a Bl emeehamwmm Hagpnes:etityl dcetate and then

6’?@‘ g?r%“e ﬁ‘alt %cg%%os%%e IBYIC:? &Pur e e‘%d%yhssafﬁ %ﬁ“‘fa%r“ an.oll.
d3Pbg RZeX ProxyPl ate(tmn)-384 F. [00114] The AKT-I used

TR A N A N L
pﬂesseﬂw in DO (98 by andgresedkwithoTRA (6P FLoAS o UPREe "a?n vz cooled
Vb VRGBS @aﬂﬁ&%ﬁﬁ@@reat&b%ﬂ?h@@lkl%ﬂ?%@ B$nof AR 411dfed to stir

control conpound are serially diluted
iTor 9 wives. (Tho sehtiogrwag BfonFIER 1M HELSWIC’]BWEE);L@%“@@‘P rer was
ffacthl lokidel 1&51 DEBALI €% @MiGied é}ganﬁelsyefsaﬁkrdjﬂshédgmbﬁmgxe with IN HCI

sf’fﬁﬁ‘g’f %CP%E‘{T%'BS%S‘(A %(LS\%‘% f&‘?eg%}ééggﬁo n‘gn(? &nt I<%lair‘11n| ng 5 arxfﬁc Iegper was
Idied! oveVMAS B, ﬁlnerédg( aﬂdodandaet&&tillm wacBu fof affordcio rq:ﬂamnhrvg!s Joageijjonto a
A
kel BT R B A ol Pl R a8y et
hghlatggtagyljacgylatnpstqnaﬂ@@ 8ipy85he addition of 2.5- rrL
a[bbﬁh!f’t S %‘ft p33 Sql &@f‘m@tﬂ%ltpgigﬁl f‘gl 3068 Q,Ml 95 mmol) was added to a

fi uorescent | abe sub s rat e and
- ARiption of meghylyl-@tchloropheny rwhawe ()39 = bp2 pmgh Hu?‘?hé‘%wfi%@ -84 mL).
5?12@ réa@t‘i‘dﬂt%& adwfe@ thsﬁpat%&uieﬁpﬁing@mnﬁt i dht arld ; ergdated lckid€ methyl 2-(4-

e reaction is en_quenche e [ |
AhIoRP R Prd-(Aiory-grneth glerﬁmilﬂw aafaﬁ. @9‘?1 ﬁ%%%a&% P M

foge.san additional 30 minutes at ambient tenperature

d@hﬁrﬂ; OC B’ﬁ-’?’ % 0{1 G Cisﬁ?né)}a%el%g%%u éS Cédnrgmglg WJA_IT §ded 1o a solution
p“f'“&fh'-‘fm@‘“CUDIOPﬁeﬁﬂlM}hy&iba-zmetbxiprmbmm‘o)pﬁpmpue €436.g31.52 mmol)

AT 0 olA it Afhe THF was -
R R e e A S
|1nmo\red evndero radhded spresatre  t Fke icrvde rrndtesial “@heP“fl@?dI ¥ fggal column
ShARlESpR € bncl gdled. o S‘L{ucts' t (s2¥OcHRRopHARBB L Qﬁlﬁbxy-Z- .
that these exanples do not the_ inventi g 8 c% are
Orﬁftpylm}q{mqo@r@ggg:e@td 43 mg, 10 4%) and (R)-2~(4-chlorophenyl)-3~(2-hydroxy-2-
methylpropylamino)propanoic acid (46 mg, 11.2%). LCMS: M+1 272.5.
[00126] Step 5: Ethyl pulegenate (130 g, 662 mmol) in ethyl acetate (“EtOAc”; 900 mL)

was cooled to -78°C using a dry ice-isopropanol bath. This mixture was subjected to 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,



nmet hod of practicing the invention. Persons skilled in

the art will recognize that the chem cal reactions
waele®ensdasd may be readily adapted to prepare ap@/DRI®N9I/ 030610
of other conmpounds of Fornula I, and alternative

nmet hods for preparing the conmpounds of this invention

are deened to be within the scope of this invention.

For exanple, the synthesis of non-exenplified

compounds according to the iAdention may be

successfully perfornmed by nodifications apparent to

t4 gbish oRint theersaqtipn mirarepes, fillereg througly 2 aphefeplity trrepgve the zinc dust.
PIHRLESE bil@whs He@faliRH it DpH) bOMUPiEh aqbabumadﬁ ahll NgHOb vl extracted with
sui tabl e reaﬂents known in the art '%8 &Egg ﬂﬂ 4
ST F4 B 800 mEh dfhS COBYRSHRERHE VORI LT A HORTS MEat Songpatrated to
rg@qmmycz;meth)msom&cyclebdnamabwate)as a MuthIOWge%M)J ons

r @@] |S§g 6e hlg(e/[? Igﬂgi(%g\l\?? g )]Hil W erf(g(},Mm.JbJr W aaf,ideﬁ to-a sqlution-of 2

Cmmw“ng)aﬁhyl Renethpiveodotyolopdn@fdcaddxylate 2he, H)?érqxhd}s and thiourea

d@%_gé H?)%qmgcﬁ ig\%harﬂ)'i] tl%? ?t ﬂ%rﬁﬁ%tﬁrg Pdéag%h%:? ﬁ)g l@iulurs After cooling,

ratures’ are se S1 uUs

Reagpbisntsvanesrevedy fi"bm%mg fesidin was WN@P‘&W%‘E&’B@P‘FW@ (2rml) at

a®CAhg ek Bxtflte v RRDCIMOABAN: mb2 nﬁé%&l%t wasGbm&Ved, and the resultmg
Maybri dge, and were used w thout further purificatio
*l

LR e 2 ISP i e cRmmgigErapy shuging arity hermgrythy aoptste (1) to give

AdiRy-DnRrapre b g -6 DEMdro-3 DR pta Ay EmidinONGA TR ¥eSE®). MS (APCIH)
p@b%ﬂagﬁd fromA drich in Sure seal bottles and used
a ved. [00120] The reactions set forth bel ow

V\mnmsplone YSITR I Rdnky Niskel €15 ) apDNHIOH/ @0 il ¢ si4iaddecdto a suspension of

é%%rvfg}gc?f -mae[hgl d§'7 8?‘?'“’%1&‘3’%“% &L&jﬁm 9'154’-&;@&6?2 §58 mmol) in
r @axﬂbd wterf(1AIMS. Waerrendu;amas eefliged figr § thewds agd thien filigyese (The filtrate was
S&B&Mtéar totﬁ% (ﬁs 5 QRHOL, P&ihﬁio-ﬁygé 56%& gﬁ%lf&n%ﬁé!g@ 35S, 99%).

V|aé@¥ ssware \was oven
Iﬁ%@ﬂTwiH NMVR spectra were recorded on-a
Vfbﬁll@[‘ i nsﬁt&p‘s‘ Mg @Q@s{:@e' dilgalé&atéggxtm of bgws 88 FLditdro-5H-

bt
%ﬁm%awi‘éy?@wﬂm% ﬁﬁ’ﬁrﬁ}“‘%? W@th¥l ét"i"%?l??ﬁ‘ia%‘?“%‘?’félate
g%gm] pgn) Stéy 8: r&%%g%ah a&ghltev N g, (3di 18%1)) %252328@&% solution of (R)-
(R Penelh sl opriseraroopga LIEa e oo g SR oiaH (2 D). he

I eptibit Adkiurd Wes stirged laonobm @n@&hxmemhat hiGopsn &r 20 hemesdand she reaction was

(BBl Y do i e ThE R bt Wil i fFomore
t Me@He{lhg resulling msxdmgvv@cdlsstl‘m irsDCMhweashegwith 4120 42 &), brine (1 X), drled
ﬁ\f%%rd4)9ﬁ1téré21 Jﬂ@%n% ggéﬁgghr cﬁaénmo S-methylcyclopent- -enecarboxylate

chloro 2- met hyl propyl am
nGW g,(9 % ry{!ﬂd%ﬁ ary i )Le]’g[ﬁwq;,kws IMMI"I'@‘] yl propyl

bﬂmﬂslﬁlvdr oStéH 93ch RPshiREd wyaam%l 2—annno-5-methylcyclopent-1-
pan-1-one [00122]

e t
2o I G5h S By 5P AR08 opBgRD Gty 99‘3% $5pD in formamice
p@oaﬁ IL[Ted40 o0l Gvak Beated t@an 121@191a1rt€fﬁﬂe)auﬂaﬁdf&50°c and stirred for 17 hours.

jl"ﬁesr%all 1§nd{nlsx %Qsdc%dleé Pl\lzasnger(red to arQL) smg nextractectl %ask Then excess .

formamidine was removed by high vacuum distillation. Once formamidine stopped coming over,

the remaining oil in the still pot was dissolved in DCM and washed with brine (3 X200 mL). The
. combined aqueous washes were extracted with DCM. The combined organic extracts were dried

(Na,S0Qy), filtered, and concentrated. The resulting oil was dissolved in minimal DCM, and this



with NaOwe (537 ng, 9.94 mmol ). The m xture was

allowed to stir at roomtenperature for 2 hours, at
wokioglsusne the reaction was conpl ete as det er PeTES2008/030610

TLC anal ysis of the crude. The reaction was poured

into ice-cold water (700 nL; enul sion) and neutralized

with the addition of | M HO solution. The aqueous | ayer

was extracted with ethyl acetate (3 X), and the

organi cs were conbi ned. The éFganic | ayer was washed

with water (2 X), brine (1 X), separated, dried over

NgIStan was iddedvsing 2 Separdtorydinmelite # siredisolutonof ether (hyuts yolmgs of ether

t\REDENTUBIBHARS, Q?liéﬁ% @ AQipRid to e mssl;r&%am feR@6@ Wy filtration

onto_a larg tedflltered w.th sil g?q aﬁ
SaVED e ROt forogla s west Figpd AdB sfer aagh Gishiedh, Ve fiate wes

lcodcetieed] d Ee Mythraiidhcoal dthet Rpiel wdMRdrbes. The product was then dried
2- (4-chl or ophenyl - a Qi (,3
gc:n..aé'iébv_acwg {% \)§ (gb‘b %dtﬁ)ﬁ%)sﬁil}}ygro rgglacycﬁopef?ta[QZE) d1n£4 o? (9% 23.g,

ZSS(O%méid)cawmwlld) LOMSYAPOXypr ti¥anoat e (39.4 g, 184

‘T’@"%k ég%fﬁﬁ nga‘? gOb{] fwﬂéﬁg%? H{i‘r)og ?ggv\aﬂfiggd%%}(‘)@gb d&lﬁon funnel

00@. 0°th @1@941 of (Rorf-methyl-6.Adiyd béHﬁcyclqppréﬁd]wnuMﬁ-owﬁléP 2 g 1013
(rﬁéc)l?mrﬁeE 1(?9%) MR} the MAFioRlvhsQBBRHe, Qheﬁ'tsécﬁonfnﬂﬁuﬁgvas warmed to Toom

m nu he sol ution was partltloned

StefPReFAnE nd ey heatrd 1o fiergtmder g foudlemiaiesy 5&% @?fﬁ%w complete as
| d¥temib¥ad¥y HPDE. mr}tuctlﬁﬁdmﬁﬁ:e B &olkame%oﬁl wmreﬁmdf@m REREPOC;
nore w SO i on s'e arate shed with

v e oBcEriont 1 U Bt CCBaTER S oA SHga e and
| dripped nma beakbre:dntﬁxmg 1cB/§xﬁGé1;urafeti INaHC@ gsolutiordcoole oemticecttathd Once
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solution of (R)-tert-butyl
4- (5-met hyl - 7- oxo- 6, 7- di hydr o- 5Hcycl opent a[ d] p;
yri m dm 4-yl) pi per azne4- carbd®yl ate (9.75 g, 29.3
mml) in DCM (210 nL; degassed with nitrogen 30
m nutes prior to use) TheExmpler e was stirred for 5
m nutes, and then a Ru catal yst |(0Q.0933 g, 0.147 nmol)
was added. The reaction was sti\rf(&bﬁunder positive
nitrogen pressure overnight (18nxhours). The reaction
m xture was concentrated to drfyness and dried on high
vacuum The inpure nmateri gz . Pashed on Bi ot age 65M
| oaded 1:1 DCM et hyl acet ) nL flushed, then 1:4
DCM et hyl .acetate unti lepreduc nd spot), then
“gradient -to neat ethyl acet ateE ﬁen 25:1 DCM MeOH
el uted rest of product. Theyfradti ons were conbi ned
~and concentrated on a rotar rator. The residue
was concentrated again fro h)gxanes to give a
m xture of tert-butyl N
4- ((5R, 7R) - 7- hydr oxy- 5- net Im;il - 6, 7 di hydr o- 5H cycl opent
al Akpy il o U.mén YRGSk eﬂﬁmamwmm @K 7B 7Givdroxy-5-
and tert-but
4 (( 5RmpByL - napsLoone
( ngM! L dqssw (4-dﬂlorbﬂ?1@£y@@-(n$1 Arm@@tfp@ya@mez §1Hihii16bf])-(4-((5R,7R)-7-

3% oam L g PClL+) nilz 33
- 'lrf y )ém -gf)c W iflan-4-y)piperazin-1-yl)propan-1-one”  was

dbx@ﬁa}da [fERS@Ig @it prockduyes lyschitall @gExahple N, wihg 2-aninb-2alethylpropan-1-o in

(s Famp dietiranata of AR CERE B Rt F R g . =0

t Ble,2HY T3P (d, J= 8.6 Hz, 2H), 4.82 (m, 1H), 4.37 (m, 1H), 4.31 (m, 2H), 4.07 (m, 1H), 3.77 (m,
- % f ‘ . +

g‘g}? IZFtF;) g{gﬁ%%? 3§9§mr5?§2%/dﬁé§|3?% 023(95 E%%?%ng@ﬂSMl

2688F. nmol ) and triethyl am ne (4.38 niL, 31 4 mrol ) in

DCM (110 nL). The reaction mxture was stirred at room

tenperature overnight, after which saturated NaHCO 3

was added. The mi xture was stirred 10 m nutes, and

then extracted with DCM The conbi ned extracts were

dried (Na2SO, filtered, and concentrated. The crude

was flashed onBi otage 65M (3: 1 hexanes:ethyl acetate

| oaded crude, then 2:1 hexanes:ethyl acetate el uted

tertbutyl

4- ((5R, 7R>5- et hyl - 7- (4- ni t r obenzoyl oxy) - 6, 7-di hydro-5

H cycl opent a[ d] pyri m di n- 4-

yl ) pi perazi ne-1-carboxyl ate and a few m xed

fractions). Then tert-butyl 4-((5R 7S)-5-nethyl-7-(4-

rdf robenzoyl oxyJ-

AN-di hydro- SH cycl opent a”pyri m di n™-y~pi perazi ne-1-carb

oxyl ate was eluted using 1:2 -hexanes:ethyl acetate.

The fractions with product were concentrated by rotary

evaporation to give tert-butyl

4- ((5R, 7R) - 5-net hyl - 7- (4- ni tr obenzoyl oxy) - 6, 7- di hydr o-

5Hcycl opent a[

d] pyri m di n-4-yl) pi perazi ne-|-carboxyl ate (8.55 g,

84.5%vyield) as a foam LC M5




(APCl+) mz 484 [ M+rH +. 1H NMR (CDC 3) shows single
di astereoner). The fractions with the other
waelc@sherenmer were concentrated by rotary evapPCHUSZIN/030610
to give tert-butyl 4-((5R 7S)-5-nethyl -
7- (4-nitrobenzoyl oxy) -6, 7- dnydr o- 5H cycl opent a[ d] pyri m
i di n-4-yl)pi perazi ne-1|-carboxylate (0.356 g, 3.52%
yield) as a foam LCVM5 (APCI +)7 mz 484 [ M+H] +. [ 00139]
Step 17 describes an alternat’ve preparation of
tert-butyl 4-((5R 7S)-5-nethyl-7-(4- r ixoben- yloxy”
-d y”o- SH cycl opent f dJpyr i Bfampled yApi per azi ne-

1-carboxyl ate and tertbutyl
4- ((5R 7R) - 5- net hyl -7-(4-nitrob}‘mﬂ?®lﬁoxy) 6, 7-di hydr o-
5H cycl opent a[ d] pyri m di n-4- vyl per azi ne- |

- carboxyl ate from (5R)-tert-bu

4- (7- hydr oxy- 5- net hyl - iy treg=SHeycl opent al
@ ‘- cdrboxylate (Step 13).

d] pyri m di n-4-yl) pi perFaZ|
[00140] Step 17: 4-NitrabenZoyl”chl oride (15.78 g,
85.03 mml ) was added te a Oocgoﬂuti on of

(R -tert-butyl
4- (7- hydr oxy-5- net hyl -6, 7-di }
m di n-4- yl)pi perazine-|-ca te (25.85 g, 77.30
mmol) and NEt3 (11.73 g, 16.6 T 115.9 mol ) in DCM
(400 nL). The reaction m xtw¥e was stirred for 5

M NYSEs:-ALR- 40 b BetiBhehil £51(11 ., b 1Oy 1982 ylamino)-1-(4-
tenperature and stirred overnight (1/ hours), after

SR AR )= Tehydroxy-smethil--dihydro-5-cygiapental dipyrimidin-A~¢l\piperazin-1-yl)propan-

SH- cycl opent a[ d] pyri

m xture was stirred for 10 m-crilutes and transferred to

a rat ory. funnel eor S. wer.e

CRTEE! oo B TR D et ey S e e
W@@-W-((SKHR) ‘Gﬁiﬁhixmﬁheﬁiﬂlgﬁﬁmﬁydm(m-mbﬁemﬁﬂ@nﬂim
]S%Jig»éq?reggil]-g XE)Igr!OEt) Ietr:éelo(rjx w?’:ilsn qe %rcc)g] Cc%cr)]r%{ng etge ocegures Q‘ﬁbéﬁ’arf' Example 1,
atplaciee ( gmethilent H*Lmhemme@myl w@et at @efhld 2: 12-(3-fluoro-4-

ggﬁg&gﬁeetg;%ﬂﬂ%ﬂglr)t@c?&& ateNR %Déla,%g‘ﬁ@ﬁ)sa £dsy, |1H§1?%E AL 2)7.9 He, 1H),
PO elT 851 B 9. 737 @’ J—79H§ 1H), 5.04 (m, 1H),450 (m 2H), 3.93 (m, 2H), 3.07 (m,

J2mhry.of @, Si; CYFk.0P8, ntzatsdsmymam,ctm%cmwem@ ne- | -car

b? @t sone clean tert-buty
Oﬁ 75) Ths -PFeqoffyp| despuptign ﬁ.cevsais@ﬁ MPSS%W ogly oL RyRfiples of the
Strdeaneibro pRiithé]| sikth Pythdréts Giodifidatiyhs) smu yamhgbz iwile bé readlly apparent to those

T L e
t spedepribedi abors| egosdight abkuitableanddificatiops apd equitatents afay by tonsidered to

4e 0GR Ei 4 av4 o\ 7-di hydr 0-
ngélcyc gﬂg)é% ? {Eg]}em{\lenuongs d’eﬁéf'& %gf%% ekhgl;(f?ﬁ%]ogv?

- DAt 4bxy| athe wotds, "pompyyse,"389dprisingl" fleqiude,b Uingtiding," and "includes” when
4u.s@é Bthid &mﬁca{f&t aml' kn tﬂe &ﬁlow g claims are mtended to specify the presence of stated
ni t r obenzoyl oxy) - dro- bH | opent a[ d] pyri m di :

featyrey, ﬁi‘?ﬁé‘is’a’ElF‘Pf@ﬂ}tS' erasf% i they é° ’(‘012“'5’; e thegpresappe orpad U%‘s?éme or
O&oﬁnbﬁmb@ma@gérs EolpBiiehttl Btepasr JRRBY shown to offer
slightly better separation of the isoners. [00141]
Step 18: Li OHH20O (0.499 g, 11.9 mmol) was added to a
00C sol ution of tert-butyl
4- ((5R, 7R) - 5- et hyl - 7- (4-ni troberi zoyl oxy>6, 7- lelydro
-5H cycl opent a[ d] pyri m di n- 4-



yl ) pi perazi ne-|-carboxylate (2.30 g, 4.76 mmol) in 2:1
THF: H2O (40 nlL). The reaction m xturewas warned to

w0 omasEaper ature and stirred for 1 hour. The AGFUSEEI/030610
renmoved by rotary evaporation. Saturated NaHCO3 was
t hen added, and the m xture was extracted wth ethyl
acetate. The conbined extracts were washed (1 X) with
saturated NaHCO3, dried (Na2SO4), filtered, and
concentrated to give tert-buty$
4- ((5R, 7R) - 7- hydr oxy- 5- net hyl - 6, 7- di hydr o- 5Fbyclopenta
[ d ﬁwﬁpﬁﬂﬁ-4 yl ) pi perazi ne-| -carboxylate (1.59 g,
100. 0% yi el di ciasposhdbop@pmudLC af ter workup j ust :
product gave greater thab 98% area pure. LCVB (APCI+)
mz 335 [ MrH +. [00142] Step 19: RAM HO / di oxane (11.2
nm., 44.9 mvol) was added to a s l%ﬁ|on of tertbutyl
4- ((5R, 7R) - 7- hydr oxy- 5- ngtzhyl - 6. 7- dnydr o- 5H-cycl opent a
[d] pyrim din-4-yl)piperazmng r boxyl ate (0. 600 g,
1.79 nmmol ) in dioxane (13g reaction m xture
was stirred at roon1tenperature ungdler nitrogen
overni ght (20 hours). The m x{uré&y was concentrated to
dryness and dried on a high v l'ine. The crude was
suspended in ether, sonicate ndJstirred for 5
m nutes. The SO|IdS wer e |solated4by filtration
through a mediumfrit funnel %Ath ni trogen pressure,
rinsed with ether drled under! ni trogen pressure, and
dried f@ndsisthesset ¥ beFih vacuum line to give ‘
|(5R, 7R RS:S@-CQMk)g‘ﬁavﬁgloﬁ]ﬁD%Zdﬁamdhhoy,Ll) 6, g dl(hydr 0-5H-cyc

opent a i m di 0 i hydrochl ori de (0.440 g,

79. 8% y|[Re1 g‘ﬁ' #gﬁ%ler LG/ VB (APCI+) nlz 235.
[00143]R$kémmzﬁﬁ C>(Benzotr|azol-l-yl) N', N, N
| -tetranethy g
0. 265 m%gl) {\?l\ﬂlésgrgﬂ(fgmdﬁi} ; é%%ﬁ@%@%&;@{}n&m :
(5R, 7R>5- net hyl - 4- (plpera an- I-Mi) 6, 7-
aydr o- SFLcycIopenta[d]pyrln1d|n- W0l (31 ng, 0.13
mol )., N, Ndi i soprpyl et hyl agm ne (0.231 nm, 1.32 mmol)
and (S)-2-(4- chlorophenylﬁ- r oxy- 2-
met hyl propyl am no) pr opanoi dN43 nmg, 0.16 mMmol) in
met hyl ene chloride (1.2 nf, 19 [|). The m xture was
stirred for 1 hour at roomteqgpe ure, after which
the reaction was quenched w th_sa urated aqueous
NHACI . The m xture was extrac{ed| h DCM (3 X 10 nl).
The conbi ned organi c extracts 4-'der|ed (Na2s&4) ,
filtered and concentrated. TH@ crude product was
purified by reverse phase HPLG,to give
(S)-2-(4-chl orophenyl)-3-(2-hydroxy- 2- nethylproF am n
0)-1-(43. ((5’R1e7qp)np<7unﬁ)pf Claims 1 or 2, wherein R' is C4 alkyl having one OH
NoXYpamiBL hy! - 6, 7-di hydr o- SFLcycIopenta[d]pyrln1d|n 4-
yl ) pl per azi n- I-yI)propan- 1- one n% 519% .
(CDC13, 4500 Mhaz§ompogdsy qlaimed jo) aHY7°rscf> (C(‘zlmma—1 8> %y Mzerem R is
2H) cH a;’n,dHJ—SSHZ 2H), 5.06 (m IH 5 4.48 (m

IH), 3.92 ( \)_:'2 2.94 . 2 02 Ly
(m 2H 55 1. 1 mpelf_rrj:l aslc(l%leed% g!) ang'_ﬂne chCé%mﬁ/ﬂ) to 3, wl%ereln R is
"488- @tﬁMRﬁﬁoahlorophenylM@ fI - hvdr oxy- 2- et hyl pr opan- 2

-yl am ngvi - (’fhe(comlg R s Sladed I?nva%)rz Q2% Claimms 1 to 5, wherein R* is hydrogen.

7. The compound as claimed in any one of Claims 1 to 5, wherein R?isF.

0,

8. The compound as claimed in any one of Claims 1 to 7, wherein ,R3 is CL



met f ayl -. T- di hvdr o- SH-cvcl opent af dl pyri m di n-*vDpi per a
zi n-| -vBpropan-1-one [00144]

W@ 3)09/a89489 Chl or ophenyl ) - 3- (| - hydr oxy- 2- met hyl ppOpES2089/§30610
| am no>l - (4- ((5R, 7R) - 7- hydr oxy- S- net hyl -
. T-di hydr o- SH cycl opent ar pyri m di n-*y”~pi perazi n-1-y”~pr
opan-|-one was prepared follow ng the procedures
described in Exanple 1, using :
2- ani no- 2- net hyl propan-1-ol iA%place of
| - am no- 2 met hyl - propan-2-ol. 1H NMR (CDO 3, 500 MHz %
d 8. 42 S 'H)econp Glmm\]:dmgngorﬂff Clglpbs 1 tog7, gger?uaR i§CFs
8.6 Hz, IBH) Tife.c8Rpdufia as|ciﬂ)med4n #hy ohdBf Cldihhs 1 .53dheteid Rzﬁb‘hydrogen
4.07 %_ éﬁ , 3.77 (m 2H), 3.68-3.43 (m 6H),
1. 9% (m 2H), 1.04 (s, 3H), 1.03 (s, 3H), 0.88
(d, 3H) .11LC\VEheMbthpound as claimed in any one of Claims I to 5, wherein R* is F and R’ is
488Cg EXO-AftrlfIuoronetthphenyIVS—fI-hvdroxy | - met hy
| propan- -yl apii noVl - ((5R 7R>7-hvdro cy-5- nethyl 6
- di hvdr d21- oFee cpx@fplmcgquIalm4 wherein R? is hydrogen and R® is Cl.
( g) 2t I(’lqlg HuofR- cénzaﬁcﬁlﬁd Slcah 9 VR IR? RS @Ydeh andRPhsdly dr OXY
- 2- et hyl propa
yl anmi no)4 - (Erecoppoprd of £laiy drieging’ Fﬁ,ftaﬁf}g i§CH: di hydr o- 5
H cycl opgnt akd&;@pbﬁxhdrmdaéaffbmtué sriMdupes azi n-1 -yl) propan-
~1-one was prepared according to the procedures v
descri bed in Exanpl g1, repl ac th

- (4-cl stat e with et g 2(3f|u}i:ﬂm
trifluoronethyl phenyl ) acet at e. VHz )
d 8.58 (s, IH, {7.
8.5 Hz, I H)
4.50 (w1 P‘E!_‘
2H), 1. 231(3
M+l 540. 3. [001
consi dered asyil |
the invention. - g2t
and changes nfr eadi | y ¢ Qk(h@l ed
in the art, it | SwAot desired tovlimt the ignventi '
to the exactHéonstructlon ated process showHPas
descri beg abgy %
modi f i ca;%l ong gnﬁ%ﬁ#@% nt%avﬁ%ble%gdccon& der ed to _
fall within the scope of the invention as defined by.
the cl ai ms that foll ow. [00147] exmords "conpri se, "
"conprising, " "include,” "includjpg,” and "includes"
when used in this specificationfand in the follow ng
clains are intended to spe tgo presence of stated
features, integers, conponﬂﬂ;. or steps, but they do
not preclude,the pr esenge” ox”add™y on of one or nore
ot her features, integers, conpopens, steps, or
groups. What is clained is: 14 A onpound of Fornula I
: and salts thereof, whereini} RLAs G -C6 al kyl having
one OH substitution; /F
W
HG

17. A compound of Claim 15, having the structure:



R2 is hydrogen or F; and R3is C or CF3. 2. The

conpound of Caim1, having the structure of Formula
WE&R00908859 The conpound of Clainms 1 or 2, wher ePCI/BI200%5030610

C4 al kyl having one OH substitution. 4. The conpound

as clainmed in any one of Clains 1 to 3, wherein RL is

-CH 2C(CH3) 20H. 5. The conpound as clained in any one

of Clains 1 to 3, wherein RL is -C(CHs)2CH2OH. 6. The

compound as clainmed in any ond%f Clains 1 to 5,

wherein R2 is hydrogen. 7. The conpound as clained in

any one of Clains 1 to 5, wherei is F. 8. The

conpound as claimed in any one of O%ims 1 to 7,

wherein R3 is d.9. The conpou #NBs clainmed in any one

of Clainms 1 to 7, wherein-R3 CE3. 10. The conpound

as clainmed in any one of € ¥to 5 wherein R2 is

hydrogen and R3 is CL 11. : Npound as clained in

any one of Clains 1 to 8 wherdin R2 is F and R3 is

CF3. 12. The conpound of C ai m%. erein R2 is

hydrogen and R3 is O . 13. e conpound of Claimb5,

wherein R2 i s hydrogen and i . 14. The conpound

of aimb5, wherein R2 is F is CF3. 15. A

conpound sel ected fromthe erucNures 16. A compound

of daim15, having the strf®ture: 17: A compound of

d ai m 15, haX'c&ﬁpduH&omliliﬂQBLHaﬁnéﬁxe stthctgpound of Gl aim

15, having the structure:

(S3- I-C?chlorophenyly Sh- hydrony%ne%hylpropylannDAI-

ASIATR) -

V- hydr oxy- S- nei hyl - J- di hydro- S

AN-y”~pi perazin-1 -yl Jpropag-1 gpe.

(S)-2-(4-chl ororhenyl)-3-(

ycIopentafdeyr|n1d|n

20,0
drory 2- et hyl propan- 2-y
lamo)-1-(4- (( R VR y-rRydiQyy- t hyl -
T-dnydro-SH—cycIopentaﬁujpyrin1{i?§ yOQpi perazin-1yl)
propan-|-one. 21. F
(S)-2-(3-fluoro-4-(trifluoro thy phenyl ) - 3- (1 -hydrox
y- 2- met hyl propan-2- . P

| < )
N
HS

19.  (S)-2-(4-chlorophenyl)-3-(2-hydroxy-2-methylpropylamino)-1-(4-((SR,7R)-
7-hydroxy-5-methyl-6,7-dihydro-5H-cyclopenta dJpyrimidin-4-yl)piperazin-1-yl)propan-1-

Wiy,

one.

20. (S)—2-(4-chlorophenyl)-3-(1-hydroxy—2-methylpropan—2-y1amino)-1-(4-
((5R,7R)-7—hydroxy—5—methyl-6,7—dihydro-5H—cyclopenta[d]pyrimidin=4-yl)piperazin-1-
yl)propan-1-one.

2. (S)-2- (3-ﬂuoro-4~(tr1ﬂuoromethyl)phenyl)—3-(1-hydroxy—2-methylpropan—2-
ylamino)-1-(4-((5R,7R)-7-hydroxy-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-
yl)piperazin-1-yl)propan-1-one. .

22. A pharmaceutical composition comprising 2 compound as claimed in Claims
1to21.

23. A method of treating an AKT-mediated disease or disorder in a mammal,
said method comprising administering to said mammal a therapeutiéally effective amount of

a compound as claimed in Claims 1 to 21.



yl ammo) - | - (4- ((5R, 7R) - 7- hydr oxy- 5- menyl - 6, 7- dimydr o- 5H
cycl opent a[ d] pyri m di n-4- yl) pi perazi n-

wda2ybpgmepan- 1- one. 22. A pharmaceutical conmpoBCT/USI009/030610
conprising a conmpound as clainmed in Clains 1 to 21.
23. A nethod of treating an AKT-nedi ated di sease or
di sorder in a manmal, said nmethod conprising
adm nistering to said mammal a therapeutically
effective ampunt of a conpoundlas claimed in ains 1
to 21.24. The method of Claim 23, wherein said disease,
or di sorder The msthodf ofaFlaim 0?3y, whepgie rspidodisease 0 digorder is an
car g | b, ' ecBlbgical, or
g G e e e oy L
i nhiigsmetplagical disease gydliserdPton of AKT protein kinase in a
mammel , 26hi CR meRRERF infBRing A FrdALGHR 6f AT bRitchkidasd B T Bhmmal,
an effective .ampunt of a conpound as clainmed in Cains .
1 t yhigh-compgisespadministering gp-spif agimal @y effectivesameupt ofja gpmpound as
AKT clRiedRl 8 (ailek D@sA. 1 N .a mammal , whi ch conpri ses
contacting said kinase with a conpound as clained in

G ai ms POto 2metpd of nhibitheotn actlydy ef ARTrerioteiR kisess 12 mpammal,
t O Fhikh EdMiprists QordetiAg ARAa i a dofpbild€ ad dARALIR Tlaié 1 AIST.
protein kinase-nedi ated conditions. 28. The use of a

conpound’as 4£[°grR¥Ed Phelgmsd s Cleimsd 1o 21ifor ysp@s a medicament in the
Mant#aafént ERAICE proteiBdHaScai@ilitedicaidifidaer apy. 29. The use |
of a conpound as .clainmed in Clains 1 to .t2 1.in

i B 1 t he
treat mert® of TH5\ASePiA OmPeusd 4t slgimediinddajmg ! togy in thednagufacture of a
of ‘medicdiRABGhasyCl aimed in Cains 1 to 2 1 in the
treatnent of cancer. 31. A kit for treatin

] . an. AKT

prot ei n &K nat¥-wedf acepreshat clrigrd mflsims 1n%’s%n]i B 'g? freatment of
C ONMpypefpesifetative disdasgphar maceut i cal conposi tion
conpri si_ng conpoynd as cl ained in ai I to 21.
32, A kit as*1%F r?ga CPHP%P%i"%rFIS‘fiedFuaai’Pé‘rnF Bt 'é? fgptment of
i NStanbgt i ons for use.

31. A kit for treating an AKT protein kinase-mediated condition, wherein said

kit comprises a first pharmaceutical composition comprising a compound as claimedin

Claims 1 to 21.
32.  Akit as claimed in Claim 31, further comprising instructions for use.



