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kinase, bis(phosphorylation) is required for maximal kinase activity.
[0009] Akt is believed to assert its effect on cancer by suppressing apoptosis and
enhancing both angiogenesis and proliferation (Toker et al (2006) Cancer Res. 66(8):3963-
3966). Akt is overexpressed in many forms of human cancer including, but not limited to, colon
(Zinda et al (2001) Clin. Cancer Res. 7:2475), ovarian (Cheng et al (1992) Proc. Natl. Acad. Sci.
USA 89:9267), brain (Haas Kogan et al (1998) Curr. Biol. 8:1195), lung (Brognard et al (2001)
Cancer Res. 61:3986), pancreatic (Bellacosa et al (1995) Int. J. Cancer 64:280-285; Cheng et al
(1996) Proc. Natl. Acad. Sci. 93:3636-3641), prostate (Graff et al (2000) J. Biol. Chem.
275:24500) and gastric carcinomas (Staal et al (1987) Proc. Natl. Acad. Sci. USA 84:5034-
5037).
[0010] 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
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[0014] This invention provides novel compounds that inhibit AKT protein kinases. The

compounds of the present invention have utility as therapeutic agents for diseases and conditions
that can be treated by the inhibition of AKT protein kinases.

[0015] The present invention includes compounds having the general Formula I:

and enantiomers and salts thereof, wherein A, R!, R' R%, R?, and R® are as defined below.
[0016] The invention also provides pharmaceutical compositions comprising a
compound of Formula I, or an enantiomer or pharmaceutically acceptable salt thereof.

[0017] 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 one or more compounds of Formula I, or an enantiomer or pharmaceutically

acceptable salt thereof, in an amount effective to treat or prevent said disorder. AKT protein



pharmaceutically acceptable salts thereof for use as nedicanents in the
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protein kinase-mediated conditions.
[0022] An additional aspect of the invention is the use of a compound of Formula I, or
an enantiomer or pharmaceutically acceptable salt thereof, for therapy. In one embodiment, the
therapy comprises the treatment of an AKT protein kinase-mediated condition.
[0023] This invention further provides kits for the treatment of an AKT protein kinase-
mediated disease or disorder, said kit comprising a compound of Formula I, or an enantiomer or
pharmaceutically acceptable salt thereof, a container, and optionally a package insert or label
indicating a treatment. The kits may further comprise a second compound or formulation
‘comprising a second pharmaceutical agent useful for treating said disease or disorder.
10024] This invention further includes methods of preparing, methods of separating, and
methods of purifying of the compounds of this invention.
[0025] 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
invention. The advantages of the invention may be realized and attained by means of the
instrumentalities, combinations, compositions, and methods particularly pointed out in the

appended claims.
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butyl (“n-Bu”, n-butyl, -CH,CH,CH,CH3), 2-methyl-1-propyl (“i-Bu”, i-butyl, -CH,CH(CHj3),),

2-butyl (“s-Bu”, s-butyl, -CH(CH3)CH,CHs), 2-methyl-2-propyl (“t-Bu”, t-butyl, tert-butyl,
-C(CHs)s), 2,2-dimethylpropyl (CH,C(CHs)s), 1-pentyl (n-pentyl, -CH,CH,CH,CH,CHj3), 2-

pentyl (-CH(CH;)CH,CH,CHj), 3-pentyl (-CH(CH2CHs)y), 2-methyl-2-butyl
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(-C(CHj3),CH,CH3), 3-methyl-2-butyl (-CH(CH3)CH(CHs)2), 3-methyl-1-butyl
(-CH,CH,CH(CHs),), 2-methyl-1-butyl (-CH,CH(CH3)CH,CH), 1-hexyl
(-CHzCHzCHzCHzCHzCHg,), 2-hexyl (-CH(CH3 )CHzCHzCHzCH3), 3 -hexyl

(-CH(CH,CH;)(CH,CH,CH3)), 2-methyl-2-pentyl (-C(CH;),CH,CH,CH3), 3-methyl-2-pentyl
(-CH(CH;)CH(CH3)CH,CH3), 4-methyl-2-pentyl (-CH(CH3)CH,CH(CH3)y), 3-methyl-3-pentyl
(-C(CH3)(CH,CH;),),  2-methyl-3-pentyl (-CH(CH,CH3)CH(CH3)y), 2.3-dimethyl-2-butyl
(-C(CH3),CH(CH3),), 3,3-dimethyl-2-butyl (-CH(CH;)C(CHs)s, 1-heptyl, 1-octyl, and the like.

[0029] The terms "cycloalkyl," "carbocycle," "carbocyclyl" and "carbocyclic ring" as
used herein are used interchangeably and refer to saturated or partially unsaturated cyclic

hydrocarbon radical having from three to twelve carbon atoms. The term "cycloalkyl" includes
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d bi 031] Th t l d
aRet elrg >9Lq%[“g'l '°°§grr1]t§i§ed e ﬁgt'f’gfrl sed{]'lc?‘n‘i heél&bl Ue e{?p¥ f’mflgna

saturat @Ql&l’éxﬁar ti-&lcloheNS@yir ai YcI6RERPEHE | € -EriiHedl3-alyl 3 ERIshdxhdignyl OB
in which at least one ring atomis a heteroatom’ndependent!y sel ected from

ni t r ogesyclabiepiybn acwslwt}flur cytlenenyikni ncygoddcyly at eyetoundeayd, C, cywledasleeyle or
nore rin bst.i.t ut endent | th one or
nor e shlbléﬁ??[gg{]ga &%ISP%‘Z:Z%"’HU dlbé‘ililcﬁi? b%&@’/&ﬁg ‘a ca?/b\(,)\nn radi cal or

het er oafpeB1} adi cathe fEhﬁs MRATOCREL"E RGN EYBY]" laNE MAGS i /TRC WS gl @i -are
"Heterocyclyl" also includes radi cal s where het erocycl e radi cal s are fused

with a wad wmtaltca@ngepldmamdlrﬁfyr tin satuatedent pariallyrussatiatedcear sy gléd Tadicgl of 3 to
het erocyglJ,C r*n@% whih "a‘%tlgés?%%g'r‘?n mbe Cifd %&&%dmﬁé e%*dghhﬂgéig Qe RGP
Sl B cfer IV é yl?’ ro Cb

such is po For "I nstance, e rom

pyr rol -ditrgger, Nxagdneaidea o rth@YéIﬁa'ihm@-rMﬂg 4t6ma beidg & yherE bRt D€ moré rigp AtdIns
derived fromimdazol e may be im dazol-1-y1 (N-attached) or itnidazol-3-yl
(C- at t aBRBPP. OFElf?aﬂb{ é@bsmut%v@ﬁmﬂémlsc vathoeiiss O iSebspityentsgdeseripadnb ed?Yb’m;
are su i et d ' "

1T ai oghs A EHaly b e ER EhGSRHR LD THE Mt iR AR
subst i t hdterdcydhebdipexyd eHdtgrovydiyl” alze 1ﬁ¢ludﬁ:sr1admﬂb Svtfhetrcu tetesocglels aaditadsl ahaefusech
[0032] Exenpl ary heterocyclyl groups include, re not limted to,

oxi r anyWVith o jsatuggterd, Pa“ﬂaf“y pasa{rated, gF 2ERMASC, & %‘{Yéi glor hetpropyghig) rng.  The

1, 2-di th &Io@ﬂ)ﬂ% ma l;é @i altﬁbﬁ'éda&y NeatR¥hd c\olvhﬁx’ens)ﬁlch ipi Bg'srlﬁlg' M 1n§fa{c@h9|gr

thlonDrphollny hloxany pi perazi ny onopi pe a2|ny honmopi peridi yI

oxepanycﬂqnvledlfapmmytrpleomazépmyyﬂol 1 ebil aegttackid) drt'p)amé-ﬁl-yiyﬂc, atthichgdjr dfurihenyd ,
di hydro hydr o t et, h f |, ..tetrah th I

et 1 ay PR P roR ok o (N RS PO e
3- pyrr Okkdiples bf‘ﬁ@t’efdayéhc %ﬂfﬁlﬁé’ LABn 24&'11%’ Eeﬁfﬂdﬂ atoﬁls%?@%ﬁbsﬂtﬁie@xﬂﬂpﬁ% &0 -

pyrazolinyl, pyrazolidiny di t hi anyl t hi ol any
pyr azol ingletigs jard ireinsloling:l,3-dinnyl aarl ﬂdrdlyXQ-ﬂﬁomamhbhm;lc oT{l@ heteroogpleegranps |

3- lo[4.1.0]h d 2.2.2Th h
“het or olr PR ptioaty RO e B BAGv R M " I e eRE bR L
WO 2009[’0@@@]569PCTEJ;&151 AeRidtycist | gréups QhclddeTepiRebRd not NemAedH tbN Wxuded,

fused ring systems Q‘ﬁeast one of which is aromatlc) of 5-10 atons

cont ai niziadigyl, ﬂwa;ny ,oarzetldi@yle pé@t@x@da thmil@p'énld%mthyt@&l det-dishittanyh Rymrelistieyd,
oxygen, | f h et be,C-att.ach e
such |sp gé(}gdslﬁ e ?-%’E; fin g’r yﬁﬁl(ggr%o horir% 1y b%uoa%%l 151 g‘;’/r%slﬁ 5t |l§%?(g)§gerwgﬁ

i ndepe nlﬁt&ﬂlctmyeri/ﬂlﬁ}}‘l @xepaNyl, Wﬁﬁ@a&iybsbx&zﬂ}?ﬁﬂ§ diespiriybe thilgpiiyll. dihydrothienyl,
[0034] Exa | es of heteroaryl groups include, but are not limted. to,

pyri di ndihydropyraayle| hdeQ@@&Zﬁpﬁ?‘F@YﬁgﬂﬁlraBX/lﬂ ieteatagrothienyla 7 ttiphydropyrasy) i |

pyr azi 0 Yoy | YAy
i sot hi gt)zé{gflhj d%t%i)?}a&ll {%'l%hg 1J|roshéf Ui )r% OYI:nyl’i nggﬁé}}l’, eﬁWﬂaﬁ%l yl,
benzof upyimyyl dioxanylj ny 3- dlolﬁd]aﬂ}dl yIp,yrazﬂIim)H; 2|p|5r;dzohqhhylhalchmwmyl dithiolanyl,
pyridazin azlny i soindolyl, pteridinyl, puriny d|a ol yl,
tri azoIWXZOthﬁira’ bpy > t hi adn“é%jélz F‘}lmf lur azan?TaZ‘ﬂB kﬁ Bﬁk"é % 3-
benzot hi,aphenyis.1. @ﬁx@ Qﬁﬁlaﬁa VCMF ﬁ‘]g@h qui nazol i nyI qui moxal i nyl,

napht hyri di hyl, and Turopyri e term hal ogen" as used herein
means fl0033Jo, chl Bhaoterthr ‘hctaroaryl'i axchased [heﬁ:%ﬁieﬁre t¢ @ monoealemtaronatic' radishkeofsa t o
two stereoisoners of a conpound which are non- superinposable mrror inmages
of one another. [0037] The term "di astereoner” refers to a pair of optical
|sorrers whi ch ar e not mrror inmges of opie anot her. [0038] The term
"tautoner" or "tautoneric form' refers to structural isomers of different
energies which are interconvertible via a | ow energy barrier.



[ 0039] The phrase "pharnmaceutically acceptable"” indicates that the substance
or conposition is conpatible chemcally and/or toxicologically wth the
ot her i ngwedn@vssegonpri sing a fornul ati on, and/or the mamskodsesNg7treat ed

t her ewi 40] The phrase, . ef f.ec .anpount " ns an unt. of c ound
e &M R A e Ph g S inelaee st iRl Bims CERAS P of Nobh is Pronsatidy S
suffici®nd aiding tonthinfidt atdbaspoRY BeferéhtdiA rlﬁdléfiéh&é'nt@' s%?e@&@ fr&f 'Hilﬂrégeﬂn oxf¥en,

di sorder medi ated by the activity of one or nore” AKT protein kinases,

tyr osi ndigui{as ehe bateroptybmay bsG-attashed oediattaghéd wh@rwuclmsdyosmbldu érleteroaryl
f
o)t orros R Wik, s EREE waepBiEnty SRt ane gy BB ety piRpribed

preventhe¢indel ay the onset of one or nore synptons of the parti cuI ar
di sease, condition, or disorder described herein. [0041]"Treating"
i nt endel®034 nean Bxamplessof t heterepmyl gerowmsn insflude, dhus ears enefofiiitedofe, | wradmyl

TarT et il idi R RahA° bl hERonR wiARh, phRAL a0 furyl.

ser i ne/ ﬂhiunyb msoﬁt&zdiyl[l &ﬁm)lyl,adibcﬂzOl’yl deathias$l@ 'pfyhﬁlyll YquihdliRgE Ssoqhilidlih g, ikdolyl,
"treat", and ' Eait ment" refer to both ther aﬁeutl c treatnent and

pr ophyl ‘%F@ﬁnéld 2 (su7asBrs Bl Pimmalimyb 0 8)dead 14 7indelizindy arvthalaziny | nwatidaziay],
wh b '

et €L AR LRRONT SRRSICHnD <) KT, BRI o
benef i cﬁuedzanyl dbalzoﬁniazahjllni baizo’dﬂﬁp]iehﬁl | bedzatiiazobd) IBenoxuablylli rqlﬁmOhﬁyl

al | eV| atl on tons i shment of extent of disease, stabilized
(i. P%le rﬁ%&w@f@ﬁ &‘“&’P@’é@§él del ay or slow ng of disease
pr ogr esmnssl anel Ty @i o1 MenP 34 héeﬁtﬂ R R %{m&&% § ﬁbﬁbgy[r i@od_rem ssion

(whet her partial or total),” whet detect a e’t ecta "Tr eat ment "
can al sl80¥dan pr oThmgmm@ermutwmmdlreihss tocbwpateeazblsomem@iémcmbmmd\whrai are honot

recei vi 3}9 tr eat HF hose ||£1 need of treatnent include those already with
t he corfdPtBRO%, ed’f‘%‘i?f&f@?geég RBS #noReTt hose found to be predisposed to

havi ng [0087]di SeaseheCepf i"tiaereBiier' hﬁ‘fé‘%s B0k piflof RPELal GO SRSk IS Y hifor T

m)dul ating and/or inhibiting the disease condition. The ternms "treating"
"treat "Images ofiqnegnethet. " enbrace both preventative, i.e., prophylactic, and

Dot S oo TRk CRGAAE, SO SAGOEL ot Wb S A i

descri ha@rdi@rwhith ardnieRohvstable viidlh [dw ey bdrfAbd €d to, guinea pigs, dogs,
cats rats, mce, hamsters and primates, incl udl ng humans. [0043] The term

" packa sert” T ¢ t {pharnageuticpllyngeceptabled nsrld@QJlﬁtSomlm’il thy swlstande doti n
Jao39] he pheag
Che T ndoatpePe Y Soflbatile QRS BRARH A RreqlotRbf o PAR  fhec BitRh nbteditaly

the in I ons, usag osage,

war ni ng&nmﬁ@rarfoﬁgulhﬁ@n @&oﬁfheﬁhﬁiﬂnhl@@@éﬁté&m@femﬁ s. [0044] The term
"a" asdﬁgﬁﬁ herein nmeans one or nore. [0045] As used herein, the terns
f

" conpo t hi sthenphiasg optfective oampeunysnesms t are apougeof Gomponnd Jhat, awken
" udgﬂﬁ I f. E t
Cor’rpoe m@ﬂceréaofony n?aﬂlmaf ve%ﬁf § éﬂpﬂgﬂgl%np 1s sﬁfﬂgwn? t(!) ;ﬁlr]?%atst ?0'11 S‘%%%]t eas

resol v enantioners, reso | as ereoners,
met abol pattesar shidebse, (:omhhmﬂmghsmln@errrma&aiéd tbﬁlthey aﬁﬁ@l@ﬁﬁf&ﬁb&)t&ﬂél’e AK Arlotein
phar maq(eut i cally acceptabl e, prodr ugf t her eof
1nases, 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.
[0041] "Treating" is intended to mean at least the mitigation of a disease condition in a
mammal, such as a human, that is affected, at least in part, by the activity of one or more AKT
protein kinases, tyrosine kinases, additional serine/threonine kinases, and/or dual specificity

kinases. The terms "treat" and "treatment" refer to both therapeutic treatment and prophylactic



[0046] 1t is to be understood that in instances where two or nore radicals
are used in succession to define a substituent attached to a structure, the
fi rst nanwdzn@diocﬁb is considered to be term nal and theclrafsuousmﬂﬂdwadi cal
| S congirdpErtlidiQe Rfcadlrb@GReeih hd BEjest ik 46 idvRnt & Sb%Sdovwa(lestétySan dresired
exanpl e, "an arylal kyl radical is attached to the structure in question by

t he al kphlysighoginal chah@d oF AkbrdeNHIFBt PORSses] COhB] iMhentionyeenefivial eodesnad ¢iinissl
Formula | .are useful for inhibiting AKT .protein kinases.. .The compounds of
For mul 47! faelii€ et imded ot peBa 5 R Ee nErinaated e ol
serine fadsd RESADED @i_.ek,' ﬂlﬁ%%?sehﬁlgﬁlgﬁtet dQfiscae, Aihy oPYNIEOHPELEIS be@ifd%sion,
utility as therapeutic agents for diseases that can be treated

th
i nhi bi tanmliogdtiontre paKintipn of dhendikéasa state, WDl 2ORIGFI00 eabgman’sﬂamswgégwhgther
i | i h d.t ' .Serine/th ine .ki :
pat huey L iecliat FRAgEsAE: Rl AR B MRS BRSSitt SRl SR o

I EN Rxpb¥idd Révival if not receiving treatment. Those in need of treatment include those already

with the condition or disorder as well as those found to be predisposed to having the disease
condition but have not yet been diagnosed as having it; modulating and/or inhibiting the disease
condition. The terms "treating", "treat", or "treatment" embrace both preventative, ie.,
prophylactic, and palliative treatment.

[0042] As used herein, the term "mammal" refers to a warm-blooded animal that has or
is at risk of developing a disease described herein and includes, but is not limited to, guinea pigs,
dogs, cats, rats, mice, hamsters, and primates, including humans.

[0043] The term "package insert" is used to refer to instructions customarily included in
commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, contraindications and/or warnings concerning the use of such
therapeutic products.

[0044] The term "a" as used herein means one or more.

[0045] As used herein, the terms "compound of this invention," "compounds of the
present invention" and "compounds of Formula I" includes compounds of Formula I and
tautomers, resolved enantiomers, resolved diastereomers, racemic mixtures, solvates,
metabolites, salts (including phafmaceutically acceptable salts) and pharmaceutically acceptable
prodrugs thereof.

[0046] It is to be understood that in instances where two or more radicals are used in
succession to define a substituent attached to a structure, the first named radical is considered to
be terminal and the last named radical is considered to be attached to the structure in question.
Thus, for example, an arylalkyl radical is attached to the structure in question by the alkyl group.
[0047] AKT INHIBITORS

[0048] The inventive compounds of Formula I are useful for inhibiting AKT protein

kinases. 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. Such compounds have utility as

therapeutic agents for diseases that can be treated by the inhibition of the AKT protein kinase



and resol ved enantioners, resolved di astereonmers, and pharmaceutically
acceptabl e salts thereof, wherein: [0050] [0051] [0052] Rl and 12le are
independewolzyombmt ed fromH M, Et, vinyl, CF3. CHF2Pom/USERB/062B is H,

(C RCC| 511 %%ﬁi\é@y 311@3’&) %88 %gglge/t%l%ﬁ{ﬂe k%sé fecEbtoMpathivhys. Or CF3; ["" %

[0049] In general, the invention includes compounds of the Formula I:

|

and resolved enantiomers, resolved diastereomers, and pharmaceutically acceptable salts thereof,
wherein:
[0050] R! and R" are independently selected from H, Me, Et, vinyl, CF3;, CHF; or CH,F;
[0051] R?is H, OH, OMe or F;
[0052] R*is H, Me or F;
[0053] R’ is H, Me, Et, or CF3;

R5 R6

~ ril/
(CR°R\")n
(CH2)m
/(CRaRb)p—NYO

[0054) Als nanns o
[0055] G is phenyl optionally substituted by one to four R® groups or a 5-6 membered

heteroaryl optionally substituted by a halogen;

[0056] R> and R® are independently H, OCH3, C3-Cg-cycloalkyl optionally substituted
with F, OH, C;-C; alkyl or O(C;-C; alkyl), 4-6 membered heterocycle optionally substituted
with F, OH, C;-C; alkyl, cyclopropylmethyl or C(=0)(C;-C; alkyl), or C;-Ce-alkyl optionally
substituted with one or more groups independently selected from OH, oxo, O(C;-Cs-alkyl), CN,
F, NH,, NH(C;-C¢-alkyl), N(Ci-Cg-alkyl),, cyclopropyl, phenyl, imidazolyl, piperidinyl,
pyrrolidinyl, morpholinyl, tetrahydrofuranyl, oxetanyl or tetrahydropyranyl,

[0057] or R® and R® together with the nitrogen to which they are attached form a 4-7
membered heterocyclic ring optionally substituted with one or more groups independently

selected from OH, halogen, oxo, CF3;, CH,CF3;, CH;CH,OH, O(C,-C3 alkyl), C(=O)CH;, NH;,



Ais 4.10UWUW [0055] Gis phenyl optionally substituted by one to four
Re groups or a 5-6 nenbered heteroaryl optionally substituted by a
hal ogen; WOQb®J@eseand R6 are i ndependently H, OCH3, C3- €6Tagedosmabdayt

option S it it - kvl 10 Cl-C3 al kyl), 4-6
rrenberggh et e?oce?féFg%g%ﬂ?’oﬁgﬁplfgg%%lﬁlf@d% %lﬁyll:(,% OH, Cl-C3 al kyl,
cycl oprjep§8]met hy| Ris h§dreQph endREInERR yogetheo withlth€atomiskiy Iwhigh ihepatd attached
substituted with one or nore %[oups i ndependent |y sel ected from OH. oxo,
0( Gi - CelorR @y tp 6 megmbered kptgrocy gl mg bavingoneIirogay@Pmos- al ky1) 2,
cycl opr , phenyd _ _qigh lyl, piperidinyl, pyrrolidinyl, norpholinyl,
t et rahy@ra%éf uranylri,¥ zglgelﬁnaegg?ﬂor t et rahydropyranyl, [0057]or R5 and R6
t oget hej00o8]t h t heorrR’tis biyend RO anhRE togethey with ehesdtoms redhichtheysard afaciedrifemed
hetero% lic réﬁgg g{)tionalllly ubstituted with ogne or nore groups
i ndeperfiefingmisaedbitergeyslisinghaving ag o tweLige nEegen 898BE3  CHRCH2OH,  0( G
- C3 al kyghgp1 S(=0) dﬁ"'% m&googl 006569PCT/ US2008/ 069147 NHMe, N( M) 2,
S(O)ZCI—%’, c]ycl opropyl et f/FI and C1-C3 al kyl, or [0058] Re is hydrogen and Rd
and R6 0062t her wirt R°tnd Rf otwgether whithe thet latoyn atp ewhichathie dare oatiachedt fram &
menber ed pet er(i)c.}/lcl ic ring having one nitrogen atom
cyclopropy!l ring; )
[0063] each R° is independently halogen, C;-Cs-alkyl, C;-Cs-cycloalkyl, O-(C;-Cs-
alkyl), CF;, OCF3, S(C;-Cg-alkyl), CN, OCH,-phenyl, NH,, NO,, NH-(C;-Cs-alkyl), N-(C;-C¢-
alkyl),, piperidine, pyrrolidine, CH,F, CHF,, OCH,F, OCHF,, OH, SO,(C;-Cs-alkyl), C(O)NH,,

C(O)NH(C,;-Cg-alkyl), and C(O)N(C;-Cg-alkyl)s;

[0064] m and n are independently 0, 1, 2 or 3 with the prbviso that (m + n) must equal 2,
3 or4; and
[0065] pisOorl.
[0066] In general, the invention includes compounds of the Formula I:
0
N
" R1a[ Nj\R3
P
R? ‘q2a N
, I
and resolved enantiomers, resolved diastereomers, and pharmaceutically acceptable salts thereof,
wherein:
[0067] R' and R" are independently selected from H, Me, Et, vinyl, CF3, CHF; or CH,F;
[0068] R?is H, OH, OMe or F;
[0069] R*isH, Me or F;
[0070] R’ is H, Me, Et, or CF;;

10



[0059] Ra and Rb are H, [0060]Jor R8 is H, and le and R6 together with the
atons to which they are attached forma 5-6 nenbered heterocyclic ring

havi ng orwoano%onesepi ng nitrogen atons; [0061] Re and Rd ace/ud2as/obdq7

[ 0062] or Re and Rd togethig mﬁt&bthe atomto which they are attached froma
cyclopropyl ring; [0063] each\Re is independently hal ogen, Cl-C6-alkyl,
C3-C6-cycl oal kyl, 0-(C -C6- 4l kyl), CF3. OCF3, S(G -Co-al kyl), CN,

OCH2- phenyl, NH2, NO2, NH (©BRGH-al kyl), N (Cl-C6- al kyl)2, piperidine,
pyrrolidine, CH2F, CHF2, OCH2K, OCHF2, OH, S02(Ci-C6-allcyl), C(0)NH2,
C(O)NH( G - C6-al kyl ), and C(0) N(CH)6- al kyl)2; [0064] mand n are

i ndependently 0, 1, 2 or 3 withlthe proviso that (m+ n) nust equal 2, 3 or

4; and [0065]p is O OV@.RaTWWneraI , the invention includes

conmpounds of the Forftula I: and ¥eésol ved enantioners, resol ved
di ast erﬁﬁzﬁrs, and. pharmaceutical ly acceptable salts thereof, wherein:
[0067] R d R18 ‘4l independent i’y selected fromH, Me, Et, vinyl, CF3,

[Cglggofr 065{1251 F;l ] E?Q@NE% 5% EyIS gﬂrsﬁoCI%ﬂ;y sEhRit@Ed by dn A INFARE bdups oV 506 miembered
heteroaryl optionally substituted by a halogen;
[0073] R> and R® are independently H, OCHj3, C3-Cg-cycloalkyl optionally substituted
with F, OH, C;-C; alkyl or O(C;-C; alkyl), 4-6 membered heterocycle optionally substituted
with F, OH, C;-C; alkyl, cyclopropylmethyl or C(=0)(C;-Cs alkyl), or C;-Cs-alkyl optionally
substituted with one or more groups independently selected from OH, oxo, O(C;-Cs-alkyl), CN,
F, NH,, NH(C;-Cg-alkyl), N(C;-C¢-alkyl),, cyclopropyl, phenyl, imidazolyl, piperidinyl,
pyrrolidinyl, morpholinyl, tetrahydrofuranyl, oxetanyl or tetrahydropyranyl,
[0074] or R’ and R® together with the nitrogen to which they are attached form a 4-7
membered heterocyclic ring optionally substituted with one or more groups independently
selected from OH, halogen, oxo, CF3;, CH,CF;, CH,CH,OH, O(C;-C; alkyl), C(=O)CH3, NH>,
NHMe, N(Me),, S(0),CHj3, cyclopropylmethyl and C;-C; alkyl;

[0075] R*and R® are H,

[0076] or R*is H, and R® and R® together with the atoms to which they are attached form
a 5-6 membered heterocyclic ring having one or two ring nitrogen atoms;

[0077] R and R? are H or Me,

[0078] or R® and R¢ together with the atom to which they are attached from a
cyclopropyl ring;

[0079] each R® is independently halogen, C;-Ce-alkyl, C;-C¢-cycloalkyl, O-(C;-Cs-

alkyl), CFs, OCF3, S(C;-Ce-alkyl), CN, OCH,-phenyl, NHy, NO, NH~(C;-Cs-alkyl), N-(C;-Ce-
alkyl),, piperidine, pyrrolidine, CH,F, CHF,, OCH,F, OCHF,, OH, SO,(C;-C¢-alkyl), C(O)NH,,
C(O)NH(C,-C¢-alkyl), and C(O)N(C;-Cg-alkyl),;

[0080] m and n are independently 0, 1 or 2, with the proviso that (m + n) must equal 2, 3
or 4; and

[0081] pisOor 1.

[0082] Referring to the G group of Formula I, examples include phenyl (“Ph”)

11



WD 2009/ 006569PCT/ US2008/ 069147 RS5R6 (ORclrc), (C HOn [0071] A isarl OVUVI P
[0072] G is phenyl -optionally substituted by one to four I e groups or a 5-6
menber ed Wet2ervms3sh optional |y subst ituted by a hal ogenpCra®Z@smwiand R6

are ind eoal I ute ' F,
Gt 1 YRR byt o ok S AR iRl iRt Fobn by
substi tm&ﬂagll \/Mtliyh fs0 IGFM @nﬁﬁtyaldy)tloprwlowml ORIOEQOCH; = N)CIZCBMBand
al kyl), alﬁ optionally substituted with one or nore ups

i ndepe n@@thPly é%qeékpﬂaéﬂ epthogingyats ok 6l ip{ude- menyh Idyehlorophenyk 3- Rllﬂlgrophenyl 4-
NH( G N 1 | ,, im

pi E)erl (czliiqlnéj lgl>{én)y}rol(4| [ nyPl?én% )holfr?%l)%g g??é‘h@‘g&g& nlyl Q% gé%ftlﬁwl or 4
tetr ahyldop'rpwlpmdyl 4-@GétomietRAplesng ], BecylafgsHeRgl, 4vmétho>t}lpheﬁyl,t 4-emenyﬁ}ﬁnym #ch

t hey arg attached forma 4-7 menbered heterocycllc ring option
subst i t icseethylphenyhe 4driflagromeghaxyplenyhdd pféfﬁ@@mnyiph%ﬂec% € Ofcréwﬂueppphenyl

vy 2. > &l 7 oS TR bhct e "R A me R na meNhre
[ 0076] amethexyphehil, arﬂhoRManﬂuﬁﬁntedg&pﬁeﬁyl Wdyand-Beflutroptenylo 3yhdichlotdphynydr e
P 1 ogon*AHHREOP g A R RTINS & dHiesP hBICTFRRS P oF TR AEhIREPREY b st
wi th t hgcRbRIPhER1 VY5 GiidiEpheRVE 3 ¥hiAGREfL o REN R, 83l RP4OMYdropteRSE, 3-bromo-
| 4-fluorophenyl, 3,5-difluoro-4-chlorophenyl, 2,3-difluoro-4-chlorophenyl, 2,5-difluoro-4-
chlorophenyl,  3,5-difluoro-4-bromophenyl,  2,3-difluoro-4-bromophenyl, 2,5-difluoro-4-
bromophenyl, 4-(OCH,Ph)-phenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 3,4-dichlorophenyl, 4-
chloro-3-fluorophenyl, 3-chloro-4-fluorophenyl, 3-fluoro-4-bromophenyl, 4-fluorophenyl, 3,4-
difluorophenyl, 2.,4-difluorophenyl 4-bromophenyl, 4-chloro-2-fluorophenyl, 4-methoxyphenyl,
4-methylphenyl, 4-cyanophenyl, 4-trifluoromethylphenyl, 4-iodophenyl, 4-nitrophenyl, 4-tert-
| butylphenyl, 2-fluorophenyl, 3-trifluoromethylphenyl, 2-fluoro-4-trifluoromethylphenyl, 3-

fluoro-4-trifluoromethoxyphenyl, 3-fluoro-4-trifluoromethylphenyl and 4-
trifluoromethoxyphenyl.
~ [0083] Referring to the G group of Formula I, the phrase “5-6 membered heteroaryl

optionally substituted by a halogen” includes thiophenes and pyridines, optionally substituted by

halogens. Particular examples include, but are not limited to, the structures:

P! 2 <~
Br Cl

[0084] In one embodiment of Formula I, R? is H.
[0085] In another embodiment of Formula I, R? is methyl, wherein said methyl is
optionally in the (S) configuration.
[0086] In another embodiment of Formula I, R® is ethyl.
[0087] In one embodiment of Formula I, R! is methyl, wherein said methyl is optionally
in the (R) configuration. In certain embodiments of Formula I, R'™ is H. In certain

embodiments of Formula I, R! and R are both methyl.

[0088] In another embodiment of Formula I, R' is H. In certain embodiments of
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[0079] each Re is independently hal ogen, Cl-C6-al kyl, C3-C6-cycloal kyl,
0-(G -C6- alkyl), CF3, OCF3, S(C -Co6-al kyl), CN, OCH2-phenyl, NH2, NQOZ,

NH- (Ci -Gwoabwjdoisswl\l-(Cl- 05- al kyl)2. piperidine, pyrrolpctiuseqos@saF; CHF2,
OCH2F, g& )2( G - C6-al kyl ), C(0)NH2, C(0)NH(CL-C6-alkyl), and
C(O)N(G -aﬁ ])S [ 0080] m and narelndependentlyo 1 or 2, with the
provi sqoosw]t (m Hnm)nothesterrqudaﬁen?_ of Foomnuld; I, Rdis[ GE1] In ¢estain embodiments of
[0082] Referring,to the G group of Fornmula I, exanples include phenyl ("Ph")
WO 20097 %@G@?@Q%C‘F 852008/ 069147 optional |y substituted with one or nore Re
gr oups pendeng| © w i, T, Uiy, nomeay
tert-b ﬂﬂﬂ cycl (r)%r %rbo; %Sgdlﬁ{eﬁ{%k: F(gnuléBI NO2, Szl\/g 2%(% OCH2Ph.
Exenpl aanyboelnbadsnﬁmrmMﬁIGi‘mdl[ude phenyl 2- chI orophenyl 3- chI orophenyl,

et ﬂ'yﬁraﬁiﬂe”y' % B S BoSTRPRE s ol R M of

4- met hoxyh ?la {g-Hat hoxyphenyl , 4- thionethyl phenyl,
4- trlfluoronet oxyphenyl , 4- cyclopropylpqenyl 4-chl or o- 3- fl uor ophenyl ,
3, 4-di f[IO(]hZ]ophenyIlnon&em’oodmdmb hdﬁ/ i f | uor o- 4- met hyl phenyl ,

3-fl uo 4- nmeth hen 3-1l 0- Jof | Yyono yl phenyl ,

4- cyan 99?]I uoroglﬁé{’)i\? dPe&tSﬁfW&ﬁ%L anﬂgi 4”§|tﬁghl or ophenyl ,

2, 4-di fﬂou94]0phen>'1|nanaﬂﬁhéxﬁb@mﬁeﬁdmo@@hﬁnykl aid RFuge B- 4- chl or ophenyl , 3, 5-
dlchlorophenyl 3. 5-di fl uorophenyl, 3-chloro-5-fl uogophenyl,

3-c h:jo ][ 9095} | uor olptraather egb 1@@@%?11‘03@;1%8@5]; and R 1s H.
I ‘(@2 PR e&r%n‘%)dtizj msatCof iséjl%{u?a 3, g_ gLy Y bertafn Rafbblit rﬁgﬁ'isoofgf

chl or op 3, 5- df"? ronop uoro 4 ronophenyl
2, 5-di fFé{ﬁﬁﬂ}d-ﬂ-szfsqm‘Dphenw 4- (G:HZPh) phenyl , 4-chl orophenyl,

2, 4- dlchlorophenyl 3, 4- dlchloro henyl , 4- hIoro-3-quorophenyI,
3-chl oerfﬂ]fI uorobl‘?élﬁﬁefe@b?dlﬁ@ﬂ& Me4_ £ | uor ophenyl , 3, 4-

ML BT R e

4- et ho y uor onet hyl phenyl
4- iOdOpﬂﬁﬂRFgroﬁpﬂl trophenyl 4-tertbutyl phenyl 2-fl uorophenyl ,

3-trifl t hyl |, fI 4-trifl th

o TS B el TR BT e e
trifl f h fi

1 LRGSR IO s ) i el g o

y a 0g
i ncl udeSydldsprqpm,eﬁNs CEDMyr Ofit,/OGE;, i), SV dnd QUHsRH.t Bxesuplagy mbczs@l@mts of
t he st

AT TN N W TR 00

O )i e o e e L i
cyanophenyl, 4-methoxyphenyl, 4-ethoxyphenyl, 4-thiomethylphenyl, 4-
trifluoromethoxyphenyl, 4-cyclopropylphenyl, 4-chloro-3-flucrophenyl, 3,4-difluorophenyl, 4-
bromo-3-fluorophenyl,  3-fluoro-4-methylphenyl,  3-fluoro-4-methoxyphenyl,  3-fluoro-4-
trifluoromethylphenyl, 4-cyano-3-fluorophenyl, 3.4-dichlorophenyl, 2,4-dichlorophenyl, 2,4-
difluorophenyl, 2-chloro-4-fluorophenyl, 2-fluoro-4-chlorophenyl, 3,5-dichlorophenyl. 3,5-
difluorophenyl, 3-chloro-5-fluorophenyl, 3-chloro-4-fluorophenyl, 3-bromo-4-fluorophenyl, 3,5-
difluoro-4-chlorophenyl, 2,3-difluoro-4-chlorophenyl, 2,5-difluoro-4-chlorophenyl, 3,5-difluoro-
4-bromophenyl, 2,3-difluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl, 4-(OCH,Ph)-phenyl,
4-chlorophenyl, 2,4-dichlorophenyl, 3,4-dichlorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-fluoro-4-bromophenyl, 4-fluorophenyl, 3,4-difluorophenyl, 2,4-difluorophenyl
4-bromophenyl, 4-chloro-2-fluorophenyl, 4-methoxyphenyl, 4-methylphenyl, 4-cyanophenyl, 4-
trifluoromethylphenyl, 4-iodophenyl, 4-nitrophenyl, 4-tert-butylphenyl, 2-fluorophenyl, 3-
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[0087] 1 n one enbodi nent of Formula I, R is nethyl, wherein said nethyl is
optionally in the (R) configuration. In certain enbodi nents of Formula I,
Rl is H Wo2eo@vdeicn enbodi nents of Formula |, R and Rl 'PCcaris2wsioboiaet hyl .
[ 0088] I rRBRIMy 1SHEAQL I DIRAro O trfRO B AhYIphdRlyl,| Fllibrol At fRiokGh&thSBRHRESAYIESS S
R s e Gt b e e For}rL“rBIéaﬂyl’, oo o A Per
enbodi nfurro-dftriflupromethylphery] arsl trifluorothethaempheanyl. enbodi nents of Fornula I,

Ri [ 090] | th nbodi t af | Rl i Cli12 ' ).
" cer (P0G pou The ARG <OodBRaRy of Fomila ToGHE REOYITIRTEndr RS RMBM Hent
of For Mtbobherfl, | 543 Ghnn CeifithdtoRElBeRAl [Sogfétgiﬁﬂbﬂh@tﬁoﬂyphaaﬁ i s4H.

[0092] I n one embodi nent of Fornula I, Rais ] n one enbodi nent of

For nul athiomesizylplreashy R3eflhenre-4+H¢hlgropigenlyl, 2, 4adichlossphenylod Brfedichlofopberyhul a 1, R2
and R2 F. [0095] I n _anaqt her odi t of Fornul , R2.1s,F and lis
H [00 iﬁl]anot g[g‘r 0%91‘55@’9&5‘?1?“? owg’ I(,? IRAY (bg ?)a—?.'éllﬂergg‘?rf%irﬂonocya%
embodi NRA¢rear9f oftRmaIN SublstitdtePby 8ndbr more halogens. In certain embodiments, G may be a
thiophene or a pyridine, optionally substituted by one or more halogens. In certain

embodiments, G is substituted by one halogen. Particular embodiments include:

N N S
Br Cl ]

- [00102] In one embodiment of Formula I, R’ is H or ethyl.
[00103] In one embodiment of Formula I, R® is H or ethyl.
[00104] In one embodiment of Formula I, R® is hydrogen, ethyl or isopropyl.
[00105] In one embodiment of Formula I, R* and R® are H.
[00106] In one embodiment of Formula I, R® and R? are H.
[00107] In one embodiment, R® is hydrogen and R® and R® together with the atoms to

which they are attached form a 4 to 6 membered heterocyclic ring having one nitrogen atom. In
certain embodiments, m is 0, R® is hydrogen, and R and R® together with the atoms to which
they are attached form a 4 to 6 membered heterocyclic ring having one nitrogen atom, such that

A has the formula:

wherein qis 1 or2 andnis 1 or 2. In certain embodiments, nis 1 and qis 1,nis 1 and qis 2, or
nis2andqis 2.

[00108] In one embodiment of Formula I, m and n are independently 0, 1 or 2, with the
proviso that (m + n) must equal 2, 3 or 4. In particular embodiments, m is 0.and n is 2, m is 1

andnis2, mis2andnis2, mislandnisl,mis2andnis 1,ormis2andnis0.

14



[0097] I n anot her enbodi nent of Forrmula |, R2 is Owve. [0098]1n one

enbodi nent of Fornula I, Gis phenyl optionally substituted with one to

four Re gwoup®/00p80999] 1 n one enbodi nent of Forrml a |, GPCI/Ush@spbo147

optlon ubsti uted th one u ependently selected from
alhbilﬂﬁ, met yqn,ee y]Inrle %%??B@?fn? %t q(?hﬁ)cyclopropyl CN, CF3,

ove, OH00103F3,  NaGanofiive eABEdiRIRHRBNF orXAATR! Ay 2 @i adis 106 T SnofheSembeditidat

phenyl , 2- chlorophenyl 3-chl orophenyl , 4- chlorophenyl 4-f | uorophenyl, 4-

br onophEiiprmule- mpH@nyp 4- ethylphenyl 4-i sopropyl phenyl ,

4-trifl thyI Y. 4- n €

4-t ni oGP M oheny IF‘*%%EH o PLRBRIN s NEKHARBD Uk et eyt

4-ch|oﬂgﬂ£erﬂ@mgphenyl 3 4- dlfluorophenyl br onp- 3- quorophenyI

3-f|uoro-4-nethy|pheny|, 3-f|uoro-4-nethoxypheny|, 3-fluoro-4-

trifluoronethyl phenyl, 4-cyano-3- quondbhﬁﬂyl 3. 4-di chl or ophenyl ,

2, 4-di chl or ophenyl, 2,4- difluorophenyl N 2 chloro 4-f | uor ophenyl ,

2 quoro-4-chIorophenyI 3, 5-di chl orop 3, 5- dlfluorophenyl

3 chloro-5-fluorophenyl, 3-chl oro-4-flluor phenyl 3- brono-4 fluoropheny1,

3,5- difluoro-4-chl orophenyl, 2,3- CHQTNn*ﬂa 4- chlorophenyl

2, 5-di fl uoro-4-chl orophenyl, 3, 5 di f | uore@4- br omophenyl

2, 3-di fl uoro- 4- bronophenyl, 2,5-difl uoro-4-bronophenyl, 4-(0OCH2Ph)-phenyl,

4-chl or ophenyl, 2, 4- dichlorophenyl 3, 4t di chl or ophenyl ,

4-c

4-f

4-c

tri

2-

hl or or 3-f sogheny chl o quorophenyI 3- quoro 4- br omophenyl ,
|uof%Bﬂ@HJ?q{3R¢q§“wP&§FﬁbﬁH#§P» ﬁlhlfluorophenyl 4- br onophenyl ,

hl oreo2t7]! uorqm@mﬁh,enfﬂooaﬁﬁwaﬂmmlal4t°r£ﬁawlaféﬁﬂnyl 4- cyanophenyl , 4-
r quoronethyIphenyI 4-i odophen nltrpphenyl 4-tert-butyl phenyl,

f1 uorl@BRE}lyi ,  3n cempnzgwo, ﬂU%E@gEQmNEQGQWS@BQIIﬂbﬂt ri f1uor omet hyl phenyl |
2-fl uor r|fI r 0 t r omet hoxyphenyl ,

fl uoro- @ ?i quoﬁ%ﬁ% Q%Leny &gﬁgﬁ 1Ha 1uor3%%{%gﬁyphenyl. 10010011 n one
enbodi n@o113)f FOFIIiiﬂJdeatain erftbddiménte hif('ffo@lﬁhﬁan i¢1f huon aphanisl 1, sheh that A is

br omophenyl , 4-i odophenyl , 4-trifl uoronet hyl phenyl, 4-trifl uor met hoxyphenyl , 4-
th|oneﬂﬁ?@ﬁﬁ%%&byﬂgfbpﬂbhél4 chl or ophenyl , 2, 4- dlchlorophenyl or

3, 4-di chl or ophenyl. [00101] I n one enbodinent of Formula I, G nay be a 5-6
nmenber ed nonocyclic heteroaryl optionaRhy-REéubstituted by one or nore

hal ogens. I n certain enbodi nents, G may ca t hi ophene or a pyridine,
optionally substituted by one or nore ens. In certain enbodinents, G

is substituted by one hal ogen. Partd cufar sgnbodi nents incl ude: BrC
[00102] I n one enbodi nent of Fornula;lfb is Hor ethyl.
R? RPVW
2

[00116] wherein G, R®, R7, and R® are as defined herein.

[00117] In certain embodiments of Formula 2, R® and R® are H.

[00118] In certain embodiments of Formula 2, R® and R® are H.

[00119] In certain embodiment of Formula 2, R’ is H or ethyl.

[00120] In certain embodiment of Formula 2, R® is H or ethyl.

[00121] In particular embodiments, A is:

/\,\(I\
ox
Cl
[00122] In additional embodiments, A is selected from the structures:
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[00103] I n one enbodi nent of Formula I, R6 is Hor ethyl. [00104]1n one
enbodi nent of Fornula I, R6 is hydrogen, ethyl or isopropyl. [00105]In one
enbodi mrenwoabodosssal a 1, |e and Ro are H [00106] I n onepemhisdiosmood14Df
Fornula I, legyahd Rd are H [N107]In one enfadi nent, Re isNRydrogen and Rd
and R6 togethker with the atons to which theylare attached foqma 4 to 6
menber ed het e%cycl ic ring h;h\%ng one nitrogenjatom In certajn

enbodi memg IN.S_0, Reciks N , and el t oget
to vvhiarmwattache rma 4 to 6 ered hetero
one nitgedes”at 6im such, A has thegf a: \el w

nis 1or 2. In certain enbodinents, nis 1 and qis 1,
or nis 2 and'\"_gz is 2. [00108],\“_{12 one enbodi negt, of Fornula | yynand n are
YO h

i ndependent | 1 or 2, with e proviso th [—‘z(m + n) nust e(ﬁual 2, 3 or
4. In particul™® enbodi nents, is 0 and n]g\ﬁ, mis 1 and myis 2, mis 2
S

. Ot he at ons
i cJlring having
gis 1or 2 and
nis 1landggis 2,

and nis 2,_mig lgnd nis ], ISh2 and n mis a s 0. WO
2009/ 0065/056008/ 069 DOFE3] I n ong Stbodfrent of mJI |, mand n
are both & OITO]IH3@2> hgr' effBiodi ment Forfifila |, mwg?2 and n is O.
In anotHer embodinent of Formula I, n i% 2 and mis O. [00111]In one
enbodi nent of Fornmula I, mis 1, nis 1, pis 0, such that Ais represented
by the [00128]1 a 1:In additional embodiments, A is:
,\I:
N0
Cr'r
S
Br
[00124] In particular embodiments, A is selected from:

NH, SN NH,

cl '\ ol roS H
\QVNKO m\(o \©VN:f°

W

NH, NH, NH
“r° " ° e
Cl - ,:I:/ -
NH, NH, NH
. 0oL 0
g QVWO g
NH; NH,
N 0]
F Y cl "p°
[00125] In particular embodiments, A is:
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1 wherein G R5, R6, 14 ' and Rd are as defined herein. [00112]In certain
enbodi nents of Fornula 1, ke and Rd are H [00113]1n certain enbodi nent of
Formul a IwORB0w®63door et hyl. [00114]1n certain enbodi nerCcTafS20680621ka 1, R6
is Hor ethyl. [00115]In certain gnbodimq;nts of Formula l, mis 1, nis 1

and p is 1, such that Ais represénted lpy the Fornula 2: ,R6 JCRC G (61
tORd Rb "Iv 2 [00116]wherein G R%;ﬁla and R8 are as defined herein.
[00117]In certain enbodi nents of F N2_0e and Rb are H 1001181l n
certain enbodi nents of Fornmula 2, Re and Rl are H [00119]In certain

enbodi ment of Fornmula 2, RS is Hor ethyl. [00120]In certain enbodi ment of
For nul 08126F6 i s In ®ftakt éibodilehtd 2thE | saltigat phuinaceetidatigiacesitahle alt"swhich,

unless otherwise indicated, includes salts that retain the biological effectiveness of the
corresponding free acid or base of the specified compound and are not biologically or otherwise
undesirable.

[00127] The compounds of Formula I also include other salts of such compounds which
are not necessarily pharmaceutically acceptable salts, and which may be useful as intermediates
for preparing and/or purifying compounds of Formula I and/or for separating enantiomers of
compounds of Formula I.

[00128] SYNTHESIS OF COMPOUNDS OF FORMULA I

[00129] Compounds of the present 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 Sigma-Aldrich (St. Louis, MO), Alfa Aesar (Ward Hill, MA), or TCI (Portland,
OR), or are readily prepared using methods well known to those skilled in the art (e.g., prepared
- by methods generally described in Louis F. Fieser and Mary Fieser, Reagents for Organic
Synthesis, v. 1-19, Wiley, N.Y. (1967-1999 ed.), or Beilsteins Handbuch der organischen
Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, including supplements (also available via the
Beilstein online database).
[00130] For illustrative purposes, Schemes 1 to 8 show general methods for preparing the
compounds of the present invention, as well as key intermediates. For a more detailed
description of the individual reaction steps, see the Examples section below. Those skilled in
the art will appreciate that other synthetic routes may be used to synthesize the inventive
compounds. Although specific starting materials and reagents are depicted in the Schemes and
discussed below, other starting materials and reagents can be easily substituted to provide a
variety of derivatives and/or reaction conditions. In addition, many of the compounds prepared
by the methods described below can be further modified in light of this disclosure using

conventional chemistry well known to those skilled in the art.
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[00122] I n additional enbodinents, Ais selected
PCT/ US2008/ 069147 NH 2N H2 1001231l n additi onal

fromthe structures:

enbodi nents, Ais: N H2

Br 100124 0rogamticeul ar enbodi ments, A is sel ected fromPCT/US2008048457 | n
parti cul ar enbodi nment %HPA IS
(CRRY), N o CReRY)
HIII: T P N/_<N—(O A
m '— AN
o > 2 NH PR G N
— T » A RS
Reducing agent o Ti:?r
3 N-o .,
1 5 Pg
NHPg
Rrla Hal D
1 d
T S
( p,n(10R°R“)n | e N
Deprotect R Ra' AN
protection G jl\ , R 7 o N/\I/
R —_— > NN
0 N/\r z T'
NH RIANAN
6 R1a RZa
RZ
NR°R® 8
CR°RY
P
Deprotection and G jj\
optional functionalization 3
EE— o} N’YR
NN
%’ 0
R1 N
R1a R2a
RZ
9
Scheme 1

[00131]

Scheme 1 shows a method of preparing compound 9 of Formula I, wherein p is 1;

R® and R® are H; R%, R® R, R R3, R%, R®, R®, R, m and n are defined herein; and Pg and Pg’

are amine protecting groups with mutually exclusive removal conditions (e.g. Pg = Boc and Pg’

= Cbz — see, for example, ‘Protective Groups in Organic Synthesis’ by Greene and Wuts, Wiley-

Interscience, third edition, Chapter 7). Reductive amination of the amine 2 onto the aldehyde 1

using standard conditions, such as NaBH(OAc;)/AcOH at 0°C to 50°C gives the substituted

amine 3. Acylation of this substituted amine 3 with the substituted acylpiperazine 4 in the

presence of a base (such as Hunig’s base) at -20°C to 100°C gives the protected piperazine 5.

Removal of this protecting group (e.g. for a Cbz group, hydrogenolysis, etc.) gives the

piperazine 6. Treatment of this piperazine 6 with the halogenated pyrimidine 7 at 25°C to 250°C

and/or at high pressure and/or microwave assistance gives the intermediate 8. Deprotection of

the amine, (for example, for a Boc group, using HCI in dioxane at 0°C to 50°C) and final

optional functionalization of the amine (e.g. alkylation, reductive amination or acylation under

standard conditions to introduce new substituents) gives rise

to the final compounds 9. If need

be, these analogues may then be subject to separation techniques to give the single enantiomers.
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WO 2009/ 006569PCT/ US2008/ 069147 NH2 10012611l n certain enbodi mnents, the salt
is a "pharmaceutically acceptable salt” which, unless otherw se indicated,

i ncl udes walzb®/mwbssd retai n the biol ogical effectivenesspof/usk@s/069147
corresponding free acid or base of the specified conpound and are rﬁot

bi ol ogical l p or otherw se ufdesirable. 00@85&Tl}g“dgtggrpo nd <Okt Fﬂ: kﬁ‘ I
also in &0t hgsesal t uchegnmp Whi Cltieatage no essari |y
phar maceut | y—accept &gl I ts—and hr'may be usef S i nt erpedi at es

for preparimg “and/ or purlfyl ng ‘conmpounds of For rrul a |l and/or for separating
enant i omer sqf conpounds of {fFormula I. [0@128] SYNTHESI S Ors COVPOUNDS OF
FORMULA | 100129] Conpounds of the present invention nmay be sypthesized by
synthetic rgytes that includg processes anahggous t&r"bﬂose we, N known in

the chemcal_ arts, particul gtly’? |n of th des fion al ned
herein. THRE Stasti n!ge_dhfﬁ.?ﬂerﬂal | I abJ_e_t.ron‘i‘coNnerm aI
sour ces wuguch” Si gma- Al dri t : Low s m AI fa Aesar m

or TCl (Portland, OR), or are readily prepared usi ng mnet hod nown to
those skill&d in the art (e.g'® prepared by Yethods generally ¥escribed in
Louis F. Fieser and Mary Fieser, Reagents for Organic Synthesisgv. 1-19,
Wley, NY. (1967-1999 ed’RfFf or Beil steins Handbuch der organi schen Chem e,
4, Aufl. ed. Springer- gﬁqﬁé@f Berlin, including supplenents (al so avail able -
via the Beilstein onI i hém dat abase). 1001301For illustrative purposes,
Schenes 11Dgpcbte&.oshow met hods for preparing the conmpounds of the
present i-Avention, as key internedi ates. Iﬁapga nore detail ed
descr i pt3 optonsf t he | nd :LA reaction steps* see dRhﬂ) Exanpl es section
bel ow. THEYE&N | ed Rh ‘N e art will appreciate(fhat other synthetic routes
may be used to synthesizethe inventive conp® 6 ~Al t hough specific
starting materials and [eagents are depicted jd btHe Schemes and di scussed
bel ow, other starting nmaiNéerials and reagents can be easily substituted to
provi de a variety of deri V(Ztl ves and/or reaction conditions. In addition,
many of the conpounds pre red by the nmethods described bel ow can be
further nodified in light of this diSwheae® e using conventional chem stry
wel | known to those skilled in the art. W 2009/ OOG%GQFFCUUSFOPSI 0691%]
rmuia

11HPg [00132] Scheme 2 shows a method of preparing compound 2 wherein
R? and R* are hydrogen; R' is Me; and R, R*, R®, R?, R® R® RY, m, n and p are as defined
herein. According to Scheme 2, bromination of (+)-pulegone 10 with bromine gives the
dibromide 11. The t/reatment of the dibromide 11 with a base, such as sodium ethoxide,
provides the pulegenate 12. Oxidative cleavage of the pulegenate 12 using, for example,
ozonolysis at low temperature followed by reductive workup (e.g. Zn) or Nal04/OsO4 at 5°C to
50°C) gives the keto ester 13. Treatment of the keto ester 13 with thiourea in the presence of a
base, such as KOH in ethanol, followed by reduction of the mercapto group under standard
conditions (e.g. Raney Ni catalyst in ammonia) affords the hydroxypyrimidine 16. Activation of
compound 16 (e.g. halogenation) using, for example, POCl; or SOCL, at -20°C to 100°C to give
the chloropyrimidine, gives the functionalized pyrimidine-cyclopentane unit 17. Displacement
of the leaving group, using a suitable protected/substituted piperidine 18 at 0°C to 150°C gives
the piperidine 19. Deprotection of the amine, (for example, for a Boc group, using HCl in
dioxane at 0°C to 50°C) and final optional functionalization of the amine (e.g. alkylation,
reductive amination or acylation to introduce new substituents) gives rise to the final compound

20. If need be, these analogues may then be subject to separation techniques to give the single
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[00133] Scheme 3 shows a method of preparing compound 29 of Formula I, wherein R” is

OH, R? is H and R}, R™®, R’, R® , R®, R”, R% R® R° R% m, n and p are defined herein.
According to Scheme 3, treatment of the keto ester 21 with thiourea in the presence of a base
such as KOH in ethanol, followed by reduction of the mercapto group under standard conditions
(e.g. Raney Ni catalyst in ammonia) affords the hydroxypyrimidine 23. Activtaion (e.g.
halogentation) of the hydroxypyrimidine 23 under standard conditions (e.g., POCl3) provides the
4-halopyrimidine 24. The oxidation of the 4-chloropyrimidine 24 with an oxidizing agent, such
as m-CPBA, or hydrogen peroxide provides the N-oxide 25. Rearrangement of the N-oxide 25
with acetic anhydride yields the intermediate 26. Compound 26 is then hydrolyzed (e.g. LiOH
or NaOH at 0°C to 50°C) to give the alcohol 27. Compound 27 is then reacted with the desired
substituted piperazine 18 according to the procedure described in Scheme 1 to provide
compound 28. If compound 29 is to undergo optional functionalization, the alcohol 28 may be
protected (e.g. TBS group) at this stage to avoid potential complications. Removal of the
protecting group (Pg) of compound 28, for example using acid (e.g. TFA at -20°C to 50°C) for a

Boc group and subsequent, optional functionalization of the free amine (e.g. alkylation,
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[00134] Scheme 4 shows an alternative method of preparing compound 32 of Formula I,

wherein R? and R are H and R', R'®, R®, R® , R%, R”, R%, R", R, R m, n and p are defined
herein. According to Scheme 3, amination of keto ester 21 using an ammonia synthon gives
compound 30. Pyrimidine formation using, for example, ammonium formate, in the presence of
formamide at 50°C to 250°C and/or at high pressure and/or microwave assistance gives the
bicyclic unit 23. Activation of compound 23 using, for example, POCl; or SOCl, gives the
activated pyrimidine and displacement of this leaving group, using a suitable
protected/substituted piperidine 18 at 0°C to 150°C gives the piperidine 31. Deprotection of the
amine, (for example, for a Boc group, using HCI in dioxane at 0°C to 50°C) and final optional
functionalization of the amine (e.g. alkylation, reductive amination or acylation to introduce new
substituents) gives rise to the final compounds 32. If need be, these analogues may then be

subject to separation techniques to give the single enantiomers.
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Scheme 2 [00132] Schene 2 shows a nethod of preparing conpound 20 of Formula
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[00135] Scheme 5 shows a method of preparing compound 35 of Formula I, wherein R? is
fluorine, R* is hydrogen and R', R', R®, R® , R®, R, R, R, R%, R%, m, n and p are defined
herein. According to Scheme 5, treatment of the alcohol 33 with a fluorinating agent, such as
DAST at -78°C to 100°C, gives the fluoro derivative 34. Deprotection of the amine, (for
example, for a Boc group, using HCl in dioxane at 0°C to 50°C) and final optional
functionalization of the amine (e.g. alkylation, reductive amination or acylation to introduce new
substituents) gives rise to the final compound 35. If need be, these analogues may then be

subject to separation techniques to give the single enantiomers.
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Scheme 6
[00136] Scheme 6 shows a method of preparing compound 39 of Formula I, wherein p is

0; NR’RS is such that the amine cannot be further acylated by compound 4; and R2, Rza, Rl, Rla,
R3, R’ " R6, R7, Ra, Rb, Rc, Rd, m and n are defined herein. Acylation of the substituted amine
36 with the substituted acylpiperazine 4 in the presence of a base (such as Hunig’s base) at -
20°C to 100°C gives the protected piperazine 37 (Pg = protecting group). Removal of this
protecting group (e.g. for a Boc group, HCI in dioxane, or for a Cbz group, hydrogenation, etc.)
gives the piperazine 38. Treatment of this piperazine 38 with the halogenated pyrimidine 7 at
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[00137] Scheme 7 demonstrates an alternative way for the formation of (44) of Formula I,

wherein R%, R® R!, R!?, R}, R’ , R®, R, Ra, Rb, Rc, Rd, m, p and n are defined herein and Pg
and Pg' are protecting groups with mutually exclusive removal conditions (e.g. Boc and Cbz
groups). Acylation of the substituted amine 40 with the substituted acylpiperazine 4 in the
presence of a base (such as Hunig’s base) at -20°C to 100°C gives the protected piperazine 41
(Pg = protecting group). Removal of this protecting group (e.g. for a Boc group, HCI in
dioxane, or for a Cbz group, hydrogenation, etc.) gives the piperazine 42. Treatment of this
piperazine 42 with the halogenated pyrimidine 7 at 50°C to 250°C and/or at high pressure and/or
microwave assistance gives the intermediate 43. Removal of the amine protecting group (e.g.
for a Boc, HCI in dioxane, at 0°C to 50°C, etc.) and subsequent optional functionalization (e.g.
.alkylation, reductive amination or acylation to introduce new substituents) gives rise to the final
compound 44. If need be, these analogues may then be subject to separation techniques to give

the single enantiomers.

23



According to Schene 3, treatnent of the keto ester 21 with thiourea in the
presence of a base such as KOH in ethanol, followed by reduction of the
ner capt o Woacup/wnesber standard conditions (e.g. Raney N PCatuskyosiocdinT
ammoni a) affords theg hydroxypyrimdine 23. Activtaion (e.g. hal ogentation)
of the hydroxypyripudi ne 23 urfder standard condi"fl’.l ons (e.g. POC13
provides the d- halimp‘) r| m di n&& The oxi dati o afd t he 4- chI oropy i di ne

24 with &nlox gi zi ng jent , gs PRteSIbIPA, o Epgfép,otp@rom d%a bades

t he N oxi 25J Reaiﬁ'rgeﬁe%‘i he—N-oXxi delf dr de

yi el ds the' i nfernedi‘tte 26 nEound 26 |s t drol yzed (e.

NaOH at to 50C) to give | cohol nd 27 is then eﬂ dvmth

t he desired®substituted piHperazi ne 18 accoFd@ ng to the procedt®® described
in Scheme | to provide conmpourd 28. |f conpound®29 is to undergo ¥ptional
functionalization, the alcohol 28 nay be protected (e.g. TBS group) at this
stage to avoid potenti aI conplicgtd pONS. RenovajHPef the protecting gzoup
(Pg) of conpound 28 r exanpl e L kN0 acid RRMWTFA at -20C to Q@) for a
Boc group and subsegyent, opti @rlsj,(a Puncti ondl’rzation of the fre am ne
(e.g. alkylation, E\O 2009/ 6 9PCT/ Us20vghbeeda7 éc&ﬁﬁfﬁ"%‘ng\(rzﬂdgotl ve

am nat i aihos@tec. ) gt and condi ti ong*Rfi \Wes t heuntidhalizytioh u tibnalized
conmpound—29ThiR ound~2§a¥ﬁ=&y—a4—so be su@t to separation feghni ques
to provide the Sdl asteredners by eit ey NchRfal separati 09 S dard
non-chiral separaf | ON (e.g. colum chromat fy, HPLC, SFCR!
recyrstallizati B or derivitization techni %ﬁgﬁﬂ NH40Ac OFEt é@wﬂ‘i vation
2 R(N R3 18 215 3023 N S

Pg'0 -
RSRG 52 53
R°RY,,
"
N
Deprotection ROR® [N ]\
rta N R®
R1
4
2 ]
Sy y
HO
29
7 Scheme 8
[00138] Scheme 8 shows an alternative way in which compound 29 of Formula I, wherein

R?is OH; R®is H; R', R'® R>, R, R®, R”, R®, R%, R%, R%, m, p and n are defined herein; and Pg
and Pg are protecting groups with mutually exclusive removal conditions (e.g. Boc and TBS
groups — see, for example, ‘Protective Groups in Organic Synthesis’ by Greene and Wuts,
Wiley-Interscience) may be prepared. According to Scheme 8, compound 45 is reacted with the
desired substituted piperazine 46 according to the procedure described in Scheme 1 to provide
compound 47. Protection of this alcohol 47 (e.g. TBS group, using TBSOTT in the presence of
an amine base, such as Hunig’s base) gives compound 48. Removal of the amine protecting
group [for example using acid (e.g. TFA at -20°C to 50°C) for a Boc group] gives the free amine
49. Treatment of compound 49 with a phosgene equivalent (such as triphosgene) gives the
activated intermediate 50, and subsequent treatment with the amine 51 in the presence of a base

(e.g. Hunig’s base at -50°C to 100°C) gives the urea 52. Removal of the newly introduced
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protection/deprotection steps) for compounds where R?is H or F instead of OH.

[00140] Accordingly, another aspect of the invention provides a method of preparing
compounds of Formula I, comprising:
[00141] (a) reacting a compound having the formula:
R1 R1a Hal
~
N
[ J
R2 R2a N

wherein Rl, Rla, R2 and R® are as defined herein and Hal is a halogen, with a compound of the

formula:
NHPg
(CRCRY)
m(H2C) "

Gfﬁgtj¢0
N
G

wherein G, R? , RS, Rd, n, m and p are as defined herein and Pg is a protecting group as defined

herein, followed by deprotection and optional functionalization to prepare a compound of

Formula I;
[00142] (b) activation of a compound of formula:
R1 R1a
NH
| N J

wherein R! and R'® are as defined herein, with POCI; or SOCI,, followed by displacement with a

compound of formula:
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Schene 5 [00135] Schene 5 shows a nethod of preparing conpound 35 of Fornmul a
|, wher eiwoRBYvm®6Ibuori ne, R26 i s hydrogen and R, Rla, PR3/USRWS/06RE7 R7,

Ra, Rb, Re, na, m n and p are definedppgzein. According to Schenme 5,
treatnent of the alcohol 33 with a flududpating agent, such as DAST at -78C

to 100C, gives the fluoro derivati)e,34. ‘brot ection of the am ne, (for
exanple, for a Boc group, using HGL i poxane at 0C to 50C) and fi nal
optional functionalization of the amng (e.g. alkylation, reductive

am nation or acylation to introduce n ubstituents) gives rise to the

final conpound 35. If need be, these pnaljogues nay then be subject to

separ ation techniques to give the si ng mantiomers. NRSR6R3 icR Rd)", p
r mPg-N N-X . N4

wherein G, R®, R®, R, n and m are as defined herein and Pg is a protecting group as defined
herein, followed by deprotection and optional functionalization to prepare a compound of
Formula I; or
[00143] (c) reacting a compound of formula:
CKT¢O
O,
3
R1 R1a N R
)

A

Pglo N

wherein R’, R'* and R® are as defined herein and Pg’ is a protective group as defined herein,
with a compound of formula:

NHPg

C R°R d)n
m(HZC)(

G NH
P
R2 RP

wherein G, R?, Rb, RS, Rd, n, m and p are as defined herein and Pg is a protecting group as
defined herein, followed by deprotection and optional functionalization to prepare a compound
of Formula 1.

[00144] In preparing compounds of Formula I, protection of remote functionalities (e.g.,
primary or secondary amines, etc.) of intermediates may be necessary. The need for such
protection will vary depending on the nature of the remote functionality and the conditions of
the preparation methods.  Suitable amino-protecting groups (NH-Pg) include acetyl,
trifluoroacetyl,  t-butoxycarbonyl = (BOC),  benzyloxycarbonyl (CBz) and 9-
fluorenylmethyleneoxycarbonyl (Fmoc). The need for such protection is readily determined by
one skilled in the art. For a general description of protecting groups and their use, see T. W.

Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New York, 1991.
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Schene 6 [00136] Schene 6 shows a nethod of preparing conpound 39 of Fornmul a
|, wher eiWOR090068569NR5R6 i s such that the am ne cannot IpeTfusedos@sot1atyl at ed

lrolyafgng%&g; héeIMErWMO FSEpA Fhe ssgsi i th eéi’m' 52’ 3§bw| Fﬁ t Eg m and
subst i t{0dXd] acy| dihpeaponsdsdofi thist iheerp'roﬁsmat}cpgsséssa)rbasennérgLasymmtrmcﬂn@rg
T AR R R IR NG RN
di oxangnixRfres MerddrOLHERURdicHE" OBERALd Offe &lsEription or naming of a particular
compound in the specification and claims is intended to include both individual enantiomers and
diastereomers, and mixtlires, racemic or otherwise, thereof. Accordingly, this invention also
includes all such isomers, including diastereomeric mixtures, pure diastereomers and pure
enantiomers of the compounds of this invention. Diastereomers have different physical
properties, e.g., melting points, boiling points, spectral properties, and reactivities.
[00147] It may be advantageous to separate reaction products from one another and/or
from starting materials. The desired products of each step or series of steps is separated and/or
purified (hereinafter separated) to the desired degfee of homogeneity by the techniques common
in the art. Typically such separations involve multiphase extraction, crystallization from a
solvent or solvent mixture, distillation, sublimation, or chromatography. Chromatography 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.
One skilled in the art will apply techniques most likely to achieve the desired separation.
[00148] Diastereomeric mixtures can be separated into their individual diastereomers on
the basis of their physical chemical differences by methods well known to those skilled in the
art, such as by chromatography and/or fractional crystallization. Enantiomers can be separated
by converting the enantiomeric mixture into a diastereomeric mixture by reaction with an
appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or Mosher's
acid chloride), separating the diastereomers and converting (e.g., hydrolyzing) the individual
diastereoisomers to the corresponding pure enantiomers. Enantiomers can also be separated by
use of a chiral HPLC column.
[00149] 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
diastereomers using optically active resolving agents (Eliel, E. and Wilen, S. "Stereochemistry
of Organic Compounds," John Wiley & Sons, Inc., New York, 1994; Lochmuller, C. H., (1975)
J. Chromatogr., 113(3):283-302). Racemic mixtures of chiral compounds of the invention can

be separated and isolated by any suitable method, including: (1) formation of ionic,
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gi ves the piperazine 38. Treatnment of this piperazine 38 with the
hal ogenated pyrimdine 7 at WO 2009/ 006569PCT/ US2008/ 069147 50C to 250C
and/ or atwbi2gdv/qssesur e and/ or m crowave assi stance gi vesTiuseoosnedurt 39.

| 1 neeqlips?erecg &?cesa?t@%iﬁgéiﬁtsal %Ph&%gg)s%+tﬁgjﬁ;eﬁﬁggﬁﬁf %&%@fﬁzaﬁﬁh& 8Hes to

gi ve the singlée enantioners. 1c . I'HPg

, (CR Rah¢th&s @PnfaginatR3NRAiasiereoitddic\ compéiinds) WithOthirdb NerfPgptizihg, reagents,

Depr ot es(é%)ailrgtri]gnl be tﬁeH %idsie’rédmers, ang %grenrfrelisiZn 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).
[00150] Under method (1), diastereomeric salts can be formed by reaction of
enantiomerically pure chiral bases such as brucine, quinine, ephedrine, strychnine, o-methyl-§-
phenylethylamine (amphetamine), and the like with asymmetric compounds bearing acidic
functionality, such as carboxylic acid and sulfonic acid. The diastereomeric salts may be
induced to separate by fractional crystallization or ionic chromatography. For separation of the
optical isomers of amino compounds, addition of chiral carboxylic or sulfonic acids, such as
camphorsulfonic acid, tartaric acid, mandelic acid, or lactic acid can result in formation of the
diastereomeric salts.
[00151] Alternatively, by method (2), the substrate to be resolved is reacted with one
enantiomer of a chiral compound to form a diastereomeric pair (E. and Wilen, S.
"Stereochemistry of Organic Compounds", John Wiley & Sons, Inc., 1994, p. 322).
Diastereomeric compounds can be formed by reacting asymmetric compounds with
enantiomerically pure chiral derivatizing reagents, such as menthyl derivatives, followed by
separation of the diastereomers and hydrolysis to yield the pure or enriched enantiomer. A
method of determining optical purity involves making chiral esters, such as a menthyl ester, e.g.,
(-) menthyl chloroformate in the presence of base, or Mosher ester, a-methoxy-o-
(trifluoromethyl)phenyl acetate (Jacob III. J. Org. Chem., (1982) 47:4165), of the racemic
mixture, and analyzing the "H NMR spectrum for the presence of the two atropisomeric
enantiomers or diastereomers. Stable diastereomers of atropisomeric compounds can be
separated and isolated by normal- and reverse-phase chromatography following methods for
separation of atropisomeric naphthyl-isoquinolines (WO 96/15111).
[00152] By method (3), a racemic mixture of two enantiomers can be separated by
chromatography using a chiral stationary phase ("Chiral Liquid Chromatography" (1989) W. J.
Lough, Ed., Chapman and Hall, New York; Okamoto, J. of Chromatogr., (1990) 513:375-378).
Enriched or purified enantiomers can be distinguished by methods used to distinguish other
chiral molecules with asymmetric carbon atoms, such as optical rotation and circular dichroism.

[00153] The compounds of the present invention may also exist in different tautomeric
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1001371Schene 7 denonstrates an alternative way for the formati on of (44)
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protected piperazine 41 ((Pg =.protecting.group). Re | of | : ting
O oup. (EOGH. Pt £ G S LT KB AR e A o g ahghes SRR
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42 with the hal ogenated pyrimdine 7 at 50C to 250C and/or at high pressure

and/ or [A0E4wave Indks situshies sjiovasherdin, where theeti¢raechensstryraany fartigular gBirgly ne

tecting. e g f B HCl in di , d
CUbsequitt ighteBrRed et far P Sappis ey SriRBARS padnghields i confiobnds
or acyla¢ irBnfich. | WhéRAHEE hAEMsTYIS§ietifRAbY)a Bl @Rdpt eddshed lige fepreatnting a

compound 44. |f need be, these analogues may then be subject to separation
t echni quaeticulas cgnijguratinn, Sienghas stamemsdnesres s speaifiedandgfingd474849 HO 29

Schene 1381S el h O 7YY A MNTEh AcaeR@und 29 of

For nul a[ﬁ?l:l%\(i/nerei&IB i ’ A M e, ="='“ii-l ., Ra, Rb,

Re, Rd,[0015¢) and Thea¢snpirhds efl theeiheéntionangy By admihifgied dryeanyr adneenienigrogteoups

wi th nmutual ly exclusive renoval conditions (e.g.. Roe and TBS . .
appropriate to the condition to be treated. Suitable routes include oral, parenteral (including

subcutaneous, intramuscular, intravenous, intraarterial, intradermal, intrathecal and epidural),
transdermal, rectal, nasal, topical (including buccal and sublingual), vaginal, intraperitoneal,
intrapulmonary and intranasal.

[00157] The compounds may be administered in any convenient administrative form, e.g.
tablets, powders, capsules, solutions, dispersions, suspensions, syrups, sprays, suppositories,
gels, emulsions, patches, etc. Such compositions may contain components conventional in
pharmaceutical preparations, e.g. diluents, carriers, pH modifiers, sweeteners, bulking agents,
and further active agents. If parenteral administration is desired, the compositions will be sterile
and in a solution or suspension form suitable for injection or infusion.

[00158] A typical formulation is prepared by mixing a compound of the present invention
and a carrier or excipient. Suitable carriers and excipients are well known to those skilled in the
art and are described in detail in, e.g., Howard C. Ansel et al., Pharmaceutical Dosage Forms
and Drug Delivery Systems, (8" Ed. 2004); Alfonso R. Gennaro et al., Remington: The Science
and Practice of Pharmacy, (20™ Ed. 2000); and Raymond C. Rowe, Handbook of Pharmaceutical
Excipients, (5th Ed. 2005). The formulations may also include one or more buffers, stabilizing
agents, surfactants, wetting agents, lubricating agents, emulsifiers, suspending agents,
preservatives, antioxidants, opaquing agents, glidants, processing aids, colorants, sweeteners,
perfuming agents, flavoring agents, diluents and other known additives to provide an elegant
presentation of the drug (i.e, a compound of the present invention or pharmaceutical
composition thereof) or aid in the manufacturing of the pharmaceutical product (ie.,
medicament).

[00159] One embodiment of the present invention includes a pharmaceutical composition
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groups - see, for exanple, 'Protective Goups in Oganic Synthesis' by
Greene and Wits, Wl ey-Interscience) nay be prepared. According to Schene
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introd WO 2009/ 006569PCT/ US2008/ 069147 0 in
corrpou:’mﬁg(él]um ngl FoROmPPEHS Qﬁj PRGFIY GHVEF %%t E\%e F\uy rc%r%gP I%ERM %téc{g?)r)\r
group (tRerapedtR: fhentsH0r %aﬁ@@s&&eé”@pdfs@fde@s Bie@ia@ydobyp Incdnhtisn lvs eagdation of

optional functionalization of the free am ne (e.g. alkyl ation, Fftfiyl atdl oln
reduct i ABTaproteini &imasest ctyjosingd &inasesarasiditipneb rigring/dieomiie, ddnasg u

et S I o R g A g

gi ves the mdthdls sFaRRaHRhtdA. indiids buo ﬁtbontndnﬁrﬂedmy iiflaseminterys bigperptoliferative
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separ at ¢a®<h0Vf§Fdﬁ@I@P‘éFOﬁQB?néWFIV%lIgY%C@&?%&%LCﬂ@ derrpatologicg S‘E?ﬁ?%ﬂ‘?&tdg?ﬁ’é?ﬁ

HPLC, 681L¢) TeoH! ShBLARAL. M Phadiflbiildl ga@gﬂeﬁ#@qm IqHFeStreatment of

[ 00139] ar procedures can al so be envi sage e al cohol
pr ot ecthﬁéf;ﬁ@]ﬁ)ﬂeﬁﬁ@e idisordesd, @pdydih®cancenod uimlﬁ)llmimmgeca&%onss Il pCardiac nsareemh of

OH. [00140] Accordi ngly, anot h%ﬁ (;spect of tge I nventi on provi dg a _net hod
of prep@PEIREATEAD O HIRERSATSPMEE TRAPIPDIYOSRISANAT JINPFATCPBB) 4P F AT Ay dBEECHYOHa:

Comounﬂbﬁaﬁl‘é[ nﬁp&ﬁ@ 48] r%'rﬁom&f)r&yl Fung: bronchogenic carcinoma (squamous cell,

undifferentiated small cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar)

carcinoma, bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, mesothelioma,
non-small cell lung, small cell lung; (3) Gastrointestinal: esophagus (squamous cell carcinoma,
adenocarcinoma, leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma,
leiomyosarcoma), pancreas (ductal adenocarcinoma; insulinoma, glucagonoma, gastrinoma,
carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphoma, carcinoid tumors,
Karposi's sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma), large bowel
(adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma); (4)
Genitourinary tract: kidney (adenocarcinoma, Wilm's tumor [nephroblastoma], lymphoma,
leukemia), bladder and urethra (squamous cell carcinoma, transitional cell carcinoma,
adenocarcinoma), prostate (adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal
carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, lipoma); (5) Liver: hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma; (6)
Bone: osteogenic sarcoma (osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma,
chondrosarcoma, Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma), multiple
myeloma, malignant giant cell tumor chordoma, osteochronfroma (osteocartilaginous

exostoses), benign chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and
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NHPg (O RcRd)n mH2C) &0 N., NR3 wherein G R3, Rd, Rd, n, mand p
are as defined herein and Pg is a protecting group as defined herein,
fol | onwed WY 2d@poeieect i on and optional functionalizati onPCo/yseesmasHE4a

B
di spl acateitit \defomansyompeningeof (freningicma, V¥ReRiAPBsHOGHEO PElIoE2608/ ageiha 7
D g B by e, ST e BTG
e ! SISy e Gy ) SRR G0l o
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 (myeloid
leukemia [acute and chronic], acute lymphoblastic leukemia, chronic lymphocytic leukemia,
myeloproliferative diseases, multiple myeloma, myelodysplastic syndrome), Hodgkin's disease,
non-Hodgkin's lymphoma [malignant lymphoma]; (10) Skin: advanced melanoma, malignant
melanoma, basal cell carcinoma, squamous cell carcinoma, Karposi's sarcoma, moles dysplastic
nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis; (11) Adrenal glands: neuroblastoma;
(12) Breast: metastatic breast; breast adenocarcinoma; (13) Colon; (14) Oral cavity; (15) Hairy
cell leukemia; (16) Head and neck; (17) and others including refractory metastatic disease;
Kaposi’s sarcoma; Bannayan-Zonana syndrome; and Cowden disease or Lhermitte-Duclos
disease, among other kinds of hyperproliferative disorders.
[00163] Compounds and methods of this invention can be also used to treat diseases and
conditions such as rheumatoid arthritis, osteoarthritis, Chron’s disease, angiofibroma, ocular
diseases (e.g., retinal vascularisation, diabetic retinopathy, age-related macular degeneration,
macular degeneration, etc.), multiple sclerosis, obesity, restenosis, autoimmune diseases, allergy,
asthma, endometriosis, atherosclerosis, vein graft stenosis, peri-anastomatic prothetic graft
stenosis, prostate hyperplasia, chronic obstructive pulmonary disease, psoriasis, inhibition of
neurological damage due to tissue repair, scar tissue formation (and can aid in wound healing),
multiple sclerosis, inflammatory bowel disease, infections, particularly bacterial, viral, retroviral
or parasitic infections (by increasing apoptosis), pulmonary disease, neoplasm, Parkinson's
disease, transplant rejection (as an immunosupressant), septic shock, etc.
[00164] Accordingly, another aspect of this invention provides a method of treating

diseases or medical conditions in a mammal mediated by AKT protein kinases, comprising

administering to said mammal one or more compounds of Formula I or a pharmaceutically

31



cf.,<-20 EN Ria PgO wherein RI, Ria and R3 are as defined herein and Pg'
IS a protective group as defined herein, with a conpound of forrmula: NH Pg
. (d'i cRdiworz0¢4205566 NH Ra F16 wherein G |e, Rb, |e, Rdpcmuseooanedip7 are as
defi ne | | owed by
depr ot e e e O e o o1

For nul 300165]00144hlithe pasepdichmgr.congffustids amburtaf the drug, mepyr mtiect the rmum‘ber efot e
functionaliti rimary or.secondary am nes etc I))rageIS i nter d| at es

may be %@6%&@53;@5@%@% reiE; Whibh (b eflont tosamgierteny and, %‘HH?‘&?Q AP he
hat ur es&islui}npgﬁfn%ﬁ%ﬁ %&gﬁ $2013 ra'nE Yinit & ge ,\?ﬁf‘ggﬁ’ sbﬂl@sex?ént thg ﬂ?éf%i%[;aﬁtbﬁj"

nmet hods. e amn ot ecting group I ncl ude acetyl,
trifl uaunmcmejistasis-; linlnmgytoasbhmrmdter(t BOor gimnthy bnd/yc exlioen yo scérﬁBz);teahdneger

fl b Th d f t ect
oad | YRR AUEDBYSGHesd MR e ot Sa-prien BEABRIGBLHFI AP of

pr ot ect jagh AN URSstR gdcahg'&' é’ell@sﬁ m§}e%e Kg)éfat@ SN %Eétgﬁl%Cth&eca@é&Uﬂférdpﬁ)
Organi ¢ Synt hesi's, John Sons, w Yor k

2009/ ooﬁﬁ@@pcaahtﬁﬂmmwlw e@@@phspmmg@ﬁe mmmms@se[momsqmméTTP)
conpou his.inyention ma sess one or nore asynmetric centers;
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description or nam ng of a particular conpound in the specification and

cl ai ns WHI vary edegentling upe [fagtiers lsoelh aj et partigalar emmundnérsga@n@ndltlon and its

di astereoners,. and.m xtures., m c or ther her

Chie § roaiyome PG 1He §ienh AT o alined s il ol caf PRVl be
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AKT protein kinase-mediated conditions.

[00168] An additional aspect of the invention is the use of a compound of Formula I in
the preparation of a medicament for therapy, such as for the treatment or prevention of AKT
protein kinase-mediated conditions.

[00169] COMBINATION THERAPY

[00170] The compounds of this invention and stereoisomers and pharmaceutically

acceptable salts thereof may be employed alone or in combination with other therapeutic agents
for treatment. The compounds of the present invention can be used in combination with one or
more additional drugs, for example an anti-inflammatory compound that works by a different
mechanism of action. The second compound of the pharmaceutical combination formulation or
dosing regimen preferably has complementary activities to the compound of this invention such
that they do not adversely affect each other. Such molecules are suitably present in combination
in amounts that are effective for the purpose intended. The compounds may be administered
together in a unitary pharmaceutical composition or separately and, when administered
separately this may occur simultaneously or sequentially in any order. Such sequential
administration may be close in time or remote in time.

[00171] Examples of chemotherapeutic agents include Erlotinib (TARCEVA®,
Genentech, Inc./OSI Pharm.), Trastuzumab (HERCEPTIN®, Genentech, Inc.); bevacizumab
(AVASTIN®, Genentech, Inc.); Rituximab (RITUXAN®, Genentech, Inc./Biogen Idec, Inc.),

32



[00147]1t may be advantageous to separate reaction products from one
anot her and/or fromstarting materials. The desired products of each step
or serieswof2®rmeps9i s separated and/ or purified (hereinatrars2espsesiat ed) to

the deﬂo;rﬁg%@gogg@m@f RfGinidm PndrtS, RANRLANCSE RQIOBEND Alifazhica).

Typi cal eparatioris 1 nvolve multi’phase extraction, crystallization
from a Susdny ¢8U1 02485 Pifizen)} Latrodoly (FEEMARASY, Nuviactis), Budiinibratesylate (FLEEVEC®,

hr omat hy._Chr omat h i nvol ve any. . t hads .incl udi ng,
For oxMBREL)s idF S0 phagaoSbl MGTHE pHASEP iy dEUREH TS GRIoRbn SEIhige:
hi gh. ' d S Qi d € fo Qv gt o PRt S;
slmgal I gﬁ%ﬁﬁ%ﬁ% y%?%ggp?ﬁg’i urr% aa’ltIﬂ mm&%ﬁ%ﬂlg%d %SI\/B) and ﬁrg%]g?tg ‘ive tF}liﬁir]]Duor
t hiOIC]IfI |(@ysm5rz@m®r@1mg Saﬁihy]%a@, f(mhzlifaxglsb {SCHM6G36s S@lfafsn’al(BAéfﬂél-%)%hiBﬁyd:raye{
an sh chr Qgra e skilled i r echn S _NnDs
el y Tsh and oBompATRESs Ko Sibgansien chol{ o Mttt ASUPRLTShe e
can beaa?@'@ﬁ@ﬁélp% thﬁl}tfgéé}ﬁi' CYTeAN® léﬁ%lgi{dh&@?}ﬁhﬁ@é,’%ﬁRH&MM@N@G(ab%reﬁicﬁﬂ),el r

physi c em cal differences by mnet | known to tho®se skilled in the
art, suchXab®yaditeehdBrotrldyfsrs Squibbr Pfineetan, dhh), ABRAKANE 7z @iremaphor-free),

Enant i oner, arated by converiin e epantioneric mxture into a
di ast eﬁgﬁm@?ﬁﬁﬁ&&weﬁgﬁ@ﬁ?@ﬂ%‘f 0 g’é{%ﬁi’%ﬁ%‘% optically active

corrpo_ug[do(n.]g., CAR TRIL BQF IMANUFACTURE a chiral al cohol or Msher's acid
chloride), separating the diastereonmers and converting (e.g., hydrolyzing)

the i nd001®dal dilasanethesiesthediment coft the iwentionp @ndirtigle prfr mapwfactuico msr Kit",

E i . I b d.b fi. hi ral... | . 149] A
R L R R e e Y P S

St er eoi §RNEfibdEYeRe thDkai Olprikés 2 SO thinkOBompriding o 36@PdndTOK this dnvesitiog. a
met hod such as fornation of diastereoners using optically actiyve resolving
agent s Yuabls|conminezmiachye.dar ex@mpisibettiescialsi wringes pligteigeask ceteo ks eoniiner

John W : cgaeNEW Y . , . 197

Cnr omar'Bg) b8 FHHRR b yagh)be Bikrialh 0 o BACH pIE, T bonudid il hotd g
i nvent i @mpoand bethéehaeiontbrafdrmsiatied therdoy whith is effeablecfoneedimg, thé caditthmg:
(1) formation of ionic, WD 2009/006569PCT/ US2008/ 069%47 di astereoneric
sal ts vindrnenhavg a sierlsoashers PoRd(feepwmpls. dhe pONTHPGICIAY RS ANAPYEERPYY AP or
ot her : - far L i &%ﬁ{]' aYcpole wi th chiral

deri vatrq%%i%(rplgs\ﬁrlaégl?élﬁégf@égﬁggﬁ%@\égfg?lgg [ a!scﬁg eém%?&%'nd conversion to
t he pur[@0EI44r eoi sTheekis magfdrtifed)comppia¢ atlabeh oopadkiage susbis toarriasdociatquiuwith dre
enriched stereoj soners directl nder chiral conditigns. See:., "Drug ..

St er eo BRI 1 yf,n 2pea eipOPdizpen el rcPaskageinsals lioatss ﬁ’iahéhwowﬁ?%%
Ed., Nbd'o?rﬁtis kK & mpdutf -of 16 YhvERfikn Ea:lng@ésﬁsed_[tg%étoj 4iastatr mBdibRd, fof kxample,

di astereoreri ¢ salt's can be forned by reaction of enantionerically pure
chiral WasKd ldnask. dhebahet bnpgckags mseremagphsedndinas that thectomipositioa-capbhybed] 1-
phenyl et hyl anj ne,.(anphetam ne), and the |ike with asynmmetric conpounds
bear i _ngtoé‘}é%‘?t erfddéi)&q‘%ﬁnal ity, such as carboxylic acid and sul fonic acid.
The di q]%pﬁsqprrer 118 RAhinSeniBbditents, s &R atcOsubaBIarat theldelitérgifisenaloral forms
crystallization or ionic chromatography. For separation of the optical

i somer sofcf campovad o rthisuindamtiondsiichias natdéts ohicapsulesarSnshyal kit prsferably fisgipdes a

acids, such as canphorsulfonic acid, tartaric.achid, mandel] i r
oct o T LA RS | Shch ket sitogh el Al aofFRPY Sl ' e offer of
[ 00151] thbik @ftexRfel \16¢. Y An R¥amiBle @ dudhad kit ishe bl badk!' e Bligteb padke a6 welllkh®wn in
reacted with one enantionmer of a chiral conpound to form a diaster eorrelrléc
y &

pai r ( Ethe paekagingdndusgy andiage wistehewnsed fey paskaging sharmaceisalipit dosage Fsmyy
Sons, |1Qg; 9 .. 322)... D asterne J o y
Coact i sty bl o b b TR BN S p AL SERRGe B, Bother
der i vatmarnkiigs g ageni salesdie in@f, d&idnayihg der dayatin destreatiabitaobaiulyyinswehiah ald on
of the diastereoners, and hydrolysis to yield the pure or enriched

enant i GtRSAZEs KanBe AGBIBYCI8dt er i ni ng optical purity invol ves nmaking chiral
esters, as a . : : - 1 f i ;

pr esenc[gﬁg?d] base,Aggr%?%g h%?l%eﬂggtree?ﬁ’ ngmngenl(:t’h%&lgﬁa&?? %%nip ﬁgéogdg(ra}ef?ﬁ% %%ﬁ{eeﬁﬁlm%
acet at ecopjmuatd dfl this dInveation Coamined (theR?); #hd )65)secafd thigainec avithc ansexond e,
and anal yzing the 1H NWMR spectrum for the presence of the two atropisoneric
enanti onmers or diastereoners. Stable diastereoners of atropisoneric
conpounds can be separated and i sol at ed gy normal - and reverse-phase

chr omat ogr aphy foll owi ng nethods for sea ration of atropisoneric

napht hyl -i soqui nol i nes (WD 96/ 15111). [00152] By nethod (3), a racemc

m xture of two enantioners can be separated by




chromat ography using a chiral stationary phase ("Chiral Liquid

Chr omat ogr aphy” (1989) W J. Lough, Ed., Chapman and Hall, New York;
Okanot o, wWoabos@losssenogr ., (1990) 513: 375-378). Enri chedpom/ysasosinsad?

enant | QiFafiadeffica? Soith HAd RO BreE LWIRGSnUAE dedohd Phatrh UG fonhB4tion
chiral 'nol ecules wth asymmetric carbon atons, such as optical rotation and
ci r cul aongiriséy @i sevonfd 0@bERjund hesefid nfaow utrelsingf a t disordere sadiatéd\bynAKON kisaseal so
exist ip di ffe{ent %ﬁgt}to ri WO 2009/ Q06569PCT/ US%%%/ 069147 forns, and
al | such'eBathiEar® adtionaly ther Kif madh &urhes FOmprse e MY, SRRIPIBH. CRBPIYRG M) e,

pr ot on Jianh ARSI HEIHIOWPuRS, PiuRhOhé ORictericdtdli® Mok} FdICliti@fion (BWFI),
i nterconversions via mgration of a proton, such as keto-enol and

i M ne- erhasphate-buftared salinei Ringer's\alwivneandalextrower wlitivnl Jtimay dehes drsbedesothers by

i zati f f the bandi | ect [00154] |n _the.st t
Chown NBFETH sl TR’ S CORBTEnEL P orandy thpe bame Ly Rer i Bhithe
not spelidrd, @dedlé)8Ad Hringsd.er eoi soners are contenplated and included as the

conpounds of the invention. Were stereocbem stry is specified by a solid
wedge dPOHERhed |Theekit may durhari compaisp dire¢tioms der he rimanistzationrot the spmpewnd

i s i1 d_def i ned. : i
el TE R OSBRI SO Py

adni ni Sdoﬁ{g?ﬁe@)é Yt CONPSMiEN leofmPHibiig 2P PERJual eof Ghis hiwemiud tahdna tsacdirl
treated. Suitable routes include oral, parenteral (including subcutaneous,
i nt r amEermageuticaht fosrpulabers, thenkit anast dwitgr conpirisa odiFasHPDs ot Fher HERARNGOYS,
epi dur A I C . I i H[oIMIToY .

subl i n?ﬁgﬁn}la@glg?eﬁgﬁ?é iy lﬁlg%@bf) %@% f,irle %t?dr g%&flérﬁ)ﬁgr y gﬁgza%% nasa -to a

[ 00157] pakientdiampelheeoftay be admi nistered in any convenient adnministrative

form e.g. tabl ets, powders, capsules, solutions, dispersions, suspefnﬁons,
syrups, [08pB8lys, dopissiain etheembodimentsayigreingthe kityeqraprases ageqmposiiiog of this
conposi:ti C ! i .l td ok
o opar ary Aon T4 £ herARRANGRE, R ShAbrica RORARERY cohdlnipg (he
agent s, separdtef comipositioas tucheasag divtided bdttlpar entieded faitl packies thosievem thessepamiea ed,
the conpositjons will be sterile nd,%],g a solutio .05 suspensi on_form

W{t NI

sui t abl ©MRIIORF JBRY Hstorbei APRIRIEH. Withi1 8efiReley pindiidads CRRRLET- on I scertain
Pr epar egniydifknts, e kiCUMAMRY dRbeddiS B BREMmihANEM ONRNLparafeddniRinets.
excipient. Suitable carriers and excipients are well known to those skilled
in the Hret kitnforar és geguiapkyd advanthgeaisl when the gsepatdtenapuipOeninsied paeferably,

A T one iR Ereal 0aeS A, Gk CFRt SRR e P Bcy.
(20t h EghsaglOiaR}val 26 wiaY fRatod-of RO WRiiviie ¢BRPknGs HNBé bBABMhliGRls desired by

Exci pi ents, (5th Ed. 2005). The fornulations may also include one or more
buf f er sthe preseribing phpicadgient s, surfactants, wetting agents, |ubricating

agents, sifiefs uspending agents, eservatives, . anti oxi .
onaqut HITHIN: <! AfonBhBs” Sk el S5 or HER Bl Blom pRvidll el B AP dhcbing o
per f um digpragieittdiseadd R¥dihied By e Kiase, Avhdrein tsgidaite @iipies K@it phlsthdacsiaial 0
provi de an e| egant presentation of the drug (i.e., a conmpound of the

pr esentCOmRASTHOR APMATisHIgat ameaund af this m@gpn ®f a Rearmgequtisplla peceptable, galt
manuf a i tical product (i.e., nedicanent). [00159] One
enbodi Cn%%&{ebggn?&%ﬁgﬁg‘ggﬁg ﬁ?’(r\?\ﬁlg'nti on includes a pharmaceutical conposition
VO 2009000816 9 PCTih U284 b8didén O ther kis ifitthed comppisesn(d) af seeondrpha&magceuwticaln
st ereoi somer, or pharmaceutically acceptable salt thereof. In a further
enbodi riMPosties, phewahthe spsend PByMscenticak SOMPREIHEVBIREE A Seeeﬂ%agmww
conpri sd. 4 of; . Ol Pha, ; y
accopt ATV fEF TRAMIE  biscHbT, Bk e A A P P B i
carri ercomprisig pbeohd phatiheOJtaIT e sdion] RieAiVENhe\tJikipOyROGHNOGo1GHOF GRMUL A
I

simultaneous, sequential or separate administration of said first and second pharmaceutical
compositions to a patient in need thereof. In certain embodiments, said first and second

pharmaceutical compositions are contained in separate containers. In other embodiments, said
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[ 00161] The conpounds of the present invention can be used as prophylactics
or therapeutic agents for treating diseases or disorders nedi ated by
nodul at i omoanowmeisbat i on of AKT protein Kkinases, tyrosi RETRISR@S8O69147

addi ti of8{ andQEdR/ J}hﬁﬁﬁ&@hﬁ@al Kbrﬂﬁ&s@t%ns%?éjéd?ﬁaﬂééﬁh P& dotdiverki nases. AKT
protein kinase nedi ated conditions that can be treated according to the

met hodq08¥81] hi s i Alterugh dhe icovipodeds biiFommea notrel prinaaky oﬁvahuﬁfaSathmp@rtyc

hyper proI i ferative cardi oV scul ar ro ener.ative yneco

AN E R g Rl st SRS e g e o e S ot
phar meagrdst € abrosREPAsasks, oditfonhP sertfdRhicoRmE MBAdse ) andyP efual @pdchfidist kivigses.
di sorders, including cancers of the follow ng categories: (1) Cardiac:

sar comsl uanieyp srrusofh as Ph@me@(d@glmtandﬁdb dorpe smthe slerclopmprisd mewrhaglogical
nmyxona, nd teratoma; (2) Lung: bronchogenic

habgdo
car ci nc}ﬁsgs : cg‘ﬂgﬁ%if?fc@eflﬂ new RH?’WE? 8ﬁ]t°f‘ A28Wsmmal | cel |, undifferentiated

| arge qebis2] adenomrmmi@yraf the@on%@h@ds dflahie riﬁ\kunﬁb@h)ayq;@ra@sayemr AKDrpebiieial
adenonm, sarconm, ondr omat ous hamart ona, nesot hel i oma,

non- s mekinasgs|tyrosing éln@mladdle@nal setipgfthrgomynedeigeses amdégtduﬁbﬁpecg”%ﬁ timpses in

<t ommont acringh iR 1S "B B 0T el UL AT By TN of e

adenoc afifdss @bfvityl. nzshsérnﬁte R vite aseagqm@ﬂaategas husﬂl@omathe Orhilsitor @o Birdutotkimses
Vi poma) , smal | bowel (adenocarcinong, car ci noi g tunor,s, Kar E)OSI
3

sar conend] @ap rﬁﬁoﬁﬁas%%ﬁﬁb‘?ro% radlpﬁgb@}ang i %ﬂ’é‘?lb’é‘?roﬁﬂor fq bindiag  iselating }EOWFH
d t |

R

[ nephr adohgetitom expdrinngin @Vl’ﬂ:re hesu k‘lﬁhlibaior,s dot antadated rveiithu kedvam aac("lslﬂgmdmug hesd |

carci no transjfional c car ci noma, adenocar ci nona
(adenocag‘ﬁ&%h%eﬂ’t‘&rvé%?rﬁ‘) cellgytiee "’(%%’ﬁﬁﬁ%?fﬁn ‘é‘?’%f%tg‘ﬁ Q(éfr?gflg aIEar ci nom,
terat 00[@0%5380”3 ARUIAGR VORI, h§§ %E&P&E%crﬂ?e‘&ta‘flﬁﬁflﬁ&ﬂa@d Wit & c&icl Qé%f

fibroma roadenorra adenonat oi d tunors I ponm) 5) Liver: hepa
( hepat quastiduldrty, ic a;rmdmsm)i thatttled priesgno diaclosure dras b¢aapaa®mrdus bomay of examPIG

angi osar hepa el I ul ar adenoma,. he I oma; ost eo

P commrC BB SRt BB S BIRUOM I GRARETIenbp bR 10 oot o bY
chondr agadeC §’Hﬁed Eﬁ“tﬁg art %ﬁ%ﬁf@epdﬁfﬁh% RARtthe YIPRNOARI GE&el 6 thiMimRhtion, as
sarcoma), nul t|[) e nyel oma, malignant giant cell tunor chordons,

ost eoc Hreseinafears afmed.eocartil agi nous exostoses), beni gn chondrons,

chondr obl ast oma, chondr onyxof j t eQi oma and WO

2009/ 006569PCT/ US2008/ 069147 Bféﬂﬁ%"b[é%i Ewgih(??) Nervous system skul |
(osteomn, henmangi oma, granul oma, AKani Reimee AQSdyei tis deformans), neni nges
(rneni 2[% oma, neni ngi osarcoma, gliomatosis), brain_ (astrocyton,

medul | d8PE84lone, The eefivityepbriby rompounds desssibed [1pi Trl?éaPréﬁﬁil} inyeNtion| WAY oifa
multifo g h e, ti t

Furor o) s S0 OH0SES, KBER BRI R unlch WA BEPOERAAERNb T of o
Gynecol giresebntlyilabéles p(spﬁ“kﬂh)métfﬁlll-@éngﬂﬁhﬁmﬂm FeJombiedny |axn-és:m1i tdly flasrescentna,
pre-tunor cervical dyspla5|a ovarie ovarian carci noma [ serous

cyst add?%@bﬁaé%éﬁﬁg aﬁa@m&@ %! &@éWé’&r]&lF noma, unclassified carcinoma],
ar a.”“' ecal 'f’l?‘el éss%)“ alss‘frE to%Hmédﬁ)f&hgancﬂ\lIAPtm r1§ssa§i K, PRIt
mal i gn rat oma squam)us ce carcinoma, intraepithelral

carci noﬁmsosadﬁmﬁd\z{blecudmwlusbvaahnﬁA rfBleddtommaierials anilade 4rcIMAP Reattion

?ﬁ;‘éh?,ﬁ@%@qr<%%ﬁ&¥€%ﬂ§%hhm 13k BaSionih B Roaied b Rl gt 7-bi10gaM
(nyel oi Mﬁygubq% BIAGHBAUNENDAT &l roufifity %dhé/cffRJ‘Qt}‘hﬁ%bﬁcehﬁh{Kﬁmlafil mM

chroni ¢ Fynphocytic | eukenmi a,” nyeloproliferative diseases, multi
my el omeimmedadtelyyspirast use. s&lsdrmaln)ie;d HoBgRiPnBinditigs Baffer (ixdnamblePthdlng

ol BnorBe i o el atis Preeein & | PGP o HAD iRt

nol es dysSMIAPBiAJIALBuffet.i POMa, angi oma, der mat of i broma, kel oi ds, psoriasis;
(11) Adrenal gl ands: neuroblastoma; (12) Breast: netastatic breast br east
adenocal081%@me; (T®) floraseein{abeledOAKT conbistrgte (Gropstida) riyas cihiel seamaneeni(Bh-
(16) Head and neck; (17) and others including refractory netastatic

di sease; Kaposi's sarconm; Bannayan- Zonana syndrone; and Cowden di sease or
Lherm tte-Ducl os di sease, anong ot her kkgds of hyperproliferative

di sorders. [00163] Conpounds and net hods of this invention can be al so used
to treat diseases and conditions such as rheumatoid arthritis,
osteoarthritis, Chron's disease, angiofibroma, ocular diseases (e.g.,
retinal vascul arisation, diabetic retinopathy, age-related macul ar
degeneratlon nacular degeneratlon etc.), nultlple scler05|s obesity,

. o o oy Y S o, I T o o




AKT protein kinase-nedi ated conditions. [00168] An additional aspect of the
invention is the use of a conpound of Forrmula I in the preparation of a
medi canerwofo0y/wbspapy, such as for the treatment or precens2as/0ef14AKT

e PRTSEEABE o e QR I A Bl 0

accept gobesAal t s Tieeplars Wway iRGud@R! Coses FH50N@82iwdliNmaaerdIf lypecpylrchat her
t herapeutic agents for treatnent. The conpounds of the present invention
can be h#yg 3 Whitenbbettamothatsstused fas compeprd diwinn anshigr perPaaae thegrompespdi o
an anti x4 . t n rk ™ ,d} i-f er ent mechani sm of

acti on.AjEﬁféAlgtqeﬁg%n@{%agﬁ%%g lg?i)?%tgr p ré’l"‘?%?:%ut'iz’gg “conbi nation formulation
or dosi[0018830i merThy aKar-nhikssd amado fohe fERleAgth, AQinial irkéodsbihant tAKTclothaoind
of this invention such that they do not adversely affect each other. Such
nol ecul 38vaiee withiRDIs] gndMAdekipaser- conbi nation in anounts that are effective

for th ose | T ). i, a
uni ¢ ar y OO e el B, L EEP MUt SRR hEI SRR o
separ atmeparédi Thestpclosadutionsian lthac@med bympourslenel esriallgl dilptadnl :2njnectimes intoSuc h
sequent i adm nj stration y be close in tine or renpte in tine .
00171 RRSh DL b ot cRERorRLF bl af TaHSD 401 Shea Suregas septch oy FARegRrTd
CGenent ool ) a1 S HERGE , ;
bevaci %Hrgrg% I?%‘%}{Aggﬂ:ﬁ{(?lr?}a f ngar%leqﬁ? f’egc(ﬁ{,)tﬁ%lnc. }6 Rit uil?- ng %mls1t'I(l:'jﬁU{)%,;ﬁfili\lllzera)CtB a CB8iad
Cenent €157 plate .coBiaogen 50 gbcof 104 ..M ATROIR 00 IVNTI6 BESFICT/ RIfRO @8n@aBsigl T mM

Bort ' ELCADE(r),. M | ium Ph : I t t (F :
ASt a7 Qb a L OEHE s A MR RS o BEHETH! © A HERHRAEr T 3SR AH ).
| matinifgopsRy! at eTieRsEhVEhfithtedNGVAE ldition BT K 5311 2Kqdctd 984 soNABACbhtidning
Oxal i platin (El oxatin(r), Sanofi), 5-FU (5- fluorouracil), Leucovorin,
Rapany 209 i\iof flupresesntl RAFEMINEPtidle subptrath and HaphAKil-b. ThekbTOBG rentrifiged dor

Smth ' i, b CH. 663 . feni b (BAY43- 90 B L ,
and Cer FAte 2f FRRLERP FnduREEn A0 RE binTe AR P bt e PRocg 5 dRGT
al kyl atduegclRaesit the 2UdiloRDS 1 5iQf SMBindHg SoNINANRNifipKe h05RMAE RABhEE for an
ADRI AMYCI N(r) (doxorubicin), TAXOL(r) (paclitaxel; Bristol-Mers Squibb

Pri ncetasiditionali3q mimgesotaREient t¢npesatsishsiorfte seadingemia Wiotorm 138 Myltilakst &S e -
Rhone- P C rer .. Anton France). [00172] ARTI CLES OF MANUFACTURE
[00173] ﬁlng%c?toﬁgg&g%oolgl ?rseuyn%ﬂ%?restcﬁlé |pr?\[1/a§}{ta}l i, an article of manufacture,

or "Kitfop1egnt ai Miggesmmpciniabos Enampiel 1£20 weRetebted d tRRNdbodt abdag amidsfountets
descri bed above is provided. In one enbodinent, the kit conprises a
cont ai nave @Bhpricfilesy thandosound of this invention. Suitable containers

i nclude, for exanple, bOtt|e¥Rﬁ£ki[Tﬂrﬁﬁﬂ§fPLﬁ$iSter pack, etc. The
riety of nateria

contai ner may be forned froma va s such as gl ass or

pl asti c[00T9Y contlai oster ntay ilhstrdtea thzo ip@ttich, othet folkowing esxaimplesoarea included.
f or mul a]gsli on thereof which is e fet%ti ve for treati gg,t e .condjti og and
have a HP¥FYelldd (2 yndristoof dhatelassrppmplerede At AMiethe fayention And are only

I'ntraveleiw _té%%%ét%%gd %'f)()f’acF%lg t4 “_Iﬁ}'\]lglgk(ﬁl Sﬁe?ib?i?ﬁkﬂ’l'e@ §€ BRMEwWRYreRognize

hypoderm c in I on needle 7 It may rther conprise a Tabel
or packthgiethendenticab reations slegiribed dnay bé réduidly calaptid rer prepare @nsurebdyoefi othert |

t he | abel or pac e.inserts indjcates that the conpositjon conprjsing.a
compourPounlh & ik SR cud HeTiuBa stodbdor BRRGS by CRERPGIE! Ty
exanpl envéitioptale libaR&E 0 BOYithdPale QBp@aPﬁﬂQﬁnﬂeﬂt‘f&{t FHPé’xﬂfﬂ@ th@d{aBégs bhat
the conposition can be used to treat other disorders. [00 75]1'n certain
enmbodi nemexemphi@ied i companedss acdosdihg tb athe tiheentiohi may ybeosucsessfudlyoperforigd niyy
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.
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of a compound of this invention, such as tablets or capsules. Such a kit
preferably includes a nunber of unit dosages. Such kits can include a card
havi ng t wodo®agexoori ented in the order of their intenaget/uss@s/osnsexanpl e
of Sucliodids)!, | 18 chPkahflbs BaHbed FIOR! Blic RS WAL tndiBlibd K RiiperdiuicOere
packagi'ng Tndustry and are w del'y used Tor packagl ng pharnmaceutical unit
dosage skoforeh il degiess Cetbiusa Reagenys aert pachdsed drawicbeonertial seppdiers suchnast he

form of nunbers, letters, or_other markings. or with a cal endar, i nsert.
desi gnaVEREAIHBCRIAIE RatHE T leatdete Weh datmu: PHaRPEH GHEn JHSHGRETOMt bo
adni ni [ k-AgE-H0 i : pt 10X A (el
(a) a 13 %@g%g%o n’f’%&%@%ﬁ%qaﬂgﬁ) gﬁﬁgﬁgﬁéﬁhﬁ%?ﬁ%g%i tgﬁleg%n%ﬂglﬁlgd t herei n;
and ( b)purckmeabfiomddtich imeSurevsdah battlseamhused WOre26394.006569PCT/ US2008/ 069147
phar mac i cal formul ation coptained therein, wherein the second

phar mao@ﬁﬁi al f obAtcasoss SETQ% '%“g%wé"’%r%é%ﬂ%l gﬁ%@uﬂ eﬁ?e‘_?‘ffl‘twfeo?m?sf'%ea?fi ng
a di Sorlﬁﬁé%éﬁe&' ﬁ%@o%tﬁ%ﬁrﬂﬁhgm- (uffeb LEMALH¥E N ed Pih MAPILLOSSHdrits, ahBenei t
may further conprise a third container conprising a )

phar naceadtionafldsis acre pymbily Huéd svith sbbér septeb fart gﬁim@@@tcn@n wdtsebstfaggs and

i njection (BWI), .phosphate-buffered.saline I ngey' s solution and dextrose
sol ut i dff%8 S%%/yrfr&ﬁt Eﬁ?SSWﬁEIWé).VSP Fe %cp@;,]?e% ggﬁési rable froma

commer gigpi9nd US'gl NMRRPEfaMverel reEdrdet BA a0VAIn igirhufes, opdidting it 0TMHEET s,
needl es, and syringes. [00177] The kit may further conprise directions for

the admPNMR spear weret dlsaietpe GRClaf CDROP, Dhdent doRPMSQ solutiops éwsppried ihe

second pharmaceuytical, f.or nul at.ion. For exanpl i e Ki {

Frret. dBBOREE dratipn Pl s ab Shma eGPl Phifent (GrACK: 525 sRATET,EES 51
phar macgi;i 04: 47 ppth 2dLONS G: PSS ppgm YR Mhé toférbfde staidprd. SWhen peakimuoltiplifites t he
si nul t aneous, sequential or separate admnistration of the first ?nd s%cond
phar macaerénegied.dbefllaving aebreviationseare asad: § singlelds 4 (doublsh), t (toplehes (FHagEb)t ai n
ot her e [ S ' e, ki i c il 1,0 i sd ion
and & SBcOMUBRb shaGl-Riheird G RERY GBIy  ARARNGCET Rlped) ° CoRHeRY
cont ai néongtahREWh&PEIN e, arcRpPdsd inilsre $lkgh as a divided bottle or a divided
foil packet, however, the separate conpositions may al so be contai ned
within a single, undivided contai neExampledrtain enbodi nents, the kit

conprises directions for the adm ni strat,\jH(Z)n of the separate conponents. The

kit formis particularly advantagepu N the separate conponents are
preferably adm nistered in differe e forns (e.g., oral and
parenteral ), are adm nistered at differe \fo%sage interval s, or when

titration of the individual conponents of tNhe conbination is desired by the
prescri bi ng physician. [00179] Accordi ngl y[ aJ further aspect of this

invention provides a kit for treating aydi §order or disease nedi ated by Akt
ki nase, wherein said kit conprises a) a/frs§ pharnmaceutical conposition
conprising a conpound of this invention ) pharmaceutical ly acceptabl e

salt thereof; and b) instructions for use. NI 00180] I n certain enbodi nents,
the kit & BEfmiGOIRT-RGE-chiokolknPAEERS RN EREGH A HH ERTRRald] MRimitfHes-e1 n
t he second pftar maceut T cat —Conmposrti o CONpri Ses a second conpound sultabl e
for treating a disorder or di sdgsiperamok-bcatokamidkt ki nase. In certain

enbodi ment _conpri sing a_ second pharpmaceuti cal co itian, .the kit .t her
conpr i sW9196st r ucPlieBAs Fshium Heacstoxy) 9rézﬁ§<5fe§€, J3§e§ﬂ£ﬁ%i“§?°oﬂ'1§@§a‘?’%ﬁ %Jd%d of
admi ni s i i i AN ] thcal 120pRag) t fefsutilo2a
pat i entltoir()irilH %%g}&&%tﬁlgéetgf; gloflﬁtlcogr lg g?ﬁ&g%}g%ﬁg@égl % fI?r st .a)ﬁo! esecggld
phar macauinocthlylcadamati (4iomd., 286 word,al.Bed.)iand segtar zdid (2 dmla) medichlotogthenter
enbodi ts,.sajd WD 2009/ 006569PCT/ US2008/ 069147 first and secon

phar macRURERT TROFELG MEure s Ao et PYPRRRL HelrhE Rt R With 0.5M

E go 181] ﬁttﬂ R0IEHL )t MEneCATROY AR BEn EREBW Pwlth FidhlRbMEBIahé ¥n@timeadndethas brine
er apeutic '
was added. The precipitate was filtered and dried to give tert-butyl 2-(4-
chlorobenzylamino)ethylcarbamate (3.58 g, 90%), MS (ESI) m/e M+H") 285.

[00197] Step 2: Benzyl 4-(chlorocarbonyl)piperazine-1-carboxylate (233 mg, 0.83 mmol)
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agents for use in mammal s, they are al so useful whenever it is required to
control AKT protein kinases, tyrosine kinases, additional serine/threonine
ki nases, wodbervoosisal specificity kinases. Thus, they ar@eCudaskeis/oes47

phar macelogi fideq St 3R0aG5mT OTtehiperalufe { No devel ORIl Of onevhLINAOT CBl4-
tests and in the search for new pharnmacol ogi cal agents. [00182] The activity
of the chborpanaglemiro)¢thyksaibamatet 235 ng ). BemawbeapddHiirgg’s Aee (:dmdi, - kmmdes,

tyrosi ne_ki nases,. addi fi onal_ serine/threoni ne kinases,. and/ o I s
speci filc? £9) & ﬁlgé@gorpﬁﬁ%net(? S, m_ﬂ] @ﬁ%é,%%?n I\ all‘(%“éfi_adft%SPﬁ8.V€T%%5¥ndfﬁeofe%%%°§‘ys

I ncl udenBegansas ith AkeitHQed MM BhideOpto@ict! MbidH Bas Gusitiel iyt YiastAlcbRinimat e
in vitro assays quantitate the ability of the inhibitor to bind to kinases
and naychoemategrspied eito her dfford adi dbealgl | i ng-((h@ert-hrtosyeasbonylanginolethyl)(4-

bi ndi ng, .i spl ating, the . jnhibitor/kinase conpl ex det i, Ni unt
el e S T e W R SR

i nhi bi t@1-s18rs81i ncubated wi th known radioligands. These and other useful in
vitro and cell culture assays are well known to those of skill in the art.

[ 00183]180198ugh t3tepi Bventd omiztars (sfeberryd c fi(Getetbutoxysarbenyiaraigoltinh) (4
tai f ti | i.t [
Ce Lo RS BB BRI < St R YA ALy RO ROMIT O

in the @omili;NathRed A4l stdEK s510ESEMNIn@10 BAOH, samIb®MeOFs aiid 25 niloHbY) sdiatien
skilled in the art wi thout departing fromthe spirit _and scope of t

) e
i nvent i dfrvasastiriedfer A douesrat S05¢ ndde reactipnayasAxtrasted it e, drigd H&%reﬁm‘hy
00184 e LVt f [ i r { I 1 0N, M
bo”dor PRt RO FRRURLR, AERCE LRy ApUhE prFARRLaTAhEN. Ty
phos phagayb@ainidv)ethyRafbhmatea$ B2 ftgl §9%3bMISaESPemnte e+15Y) 30G! | -1 engt h human

reconbi nant active AKT-1 by fluorescent polarization usi (o] cially
e | abRBTYAP. ki Sieb o RSP rRUC S eridith Dol amaishae e T Do o ]
AKT Ass ' r fr 7 Vi :
The kit et (oo By S o B B B e e
React i otooBudf #ith andod-bathamddOnidvedi.i Brodiihe (PH6Z .12, 0.0 mibNy@is2added drapsise

0. 05% Nal\ 13. DTT i ti | d t fli | trati 1
o650 ) 13 BIT 1o ol el Ssea ta & Tpsl conesoisation o dy)
| MAP Bl Bﬁioﬁ%in%qg@-%olea_ BﬁhB'ﬂfﬁ'Iﬂiiﬁ@ Wtk isBRed St RIoRPRIREradsre dvérnidhe, MdltHéd on

of | MAP BI ndi Reagent into |x P Binding Buffer. [00186] The

f | uor esi%iHC] @Helaed eki<T (BObsL ) were aidrd sEhe dppousghashwasexdiaeied avithmther (20

2009/ 006569PCT/ 1US2008/. 069147 .CRPRTSSFAEG.. A st.ock sol ution of i

ade up R RSORLIREES GRAHGPREE WaonThed T frisr Bl neptinct B o
3657 ( 3R2wehas HRE&1 &S a RRkMBA QBMtiSN f 38HHichAFidd hydidhlotide (30S1E) @mll NdGHAc i S
used for conpound dilution and for prepar I(??ﬁ% t he conpound- ATP m xture, The

assay p(dtieg)iis vwat@dRAmI)PrihenPodingTthaol mbDwesaduee tajerTerd eledPolwiongde
fromf que_ lrneil)r(]tgltehWash HHRNed §5°8 Ihno%pst an%_e% sElprgctl at Foom temperature overnight. The

mixture was treated with water (1 L) and ether (300 mL). The aqueous phase was extracted with

ether (2 X 300 mL). The combined organic phase was washed with water, dried and
concentrated. The residue was purified by vacuum distillation (73-76°C at 0.8 mm Hg) to give
(2R)-ethyl 2-methyl-5-(propan-2-ylidene)cyclopentanecarboxylate (63 g, 64%). 'H NMR
(CDCls, 400 MHz) 6 4.13 (m, 2H), 3.38 (d, ] = 16 Hz, 0.5H), 2.93 (m, 0.5H), 2.50-2.17 (m, 2H),
1.98 (m, 1H), 1.76 (m, 1H), 1.23 (m, 6H), 1.05 (m, 6H).

[00200] Step 5: (2R)-Ethyl 2-methyl-5-(propan-2-ylidene)cyclopentanecarboxylate (24 g,
0.122 mol) in ethyl acetate (100 mL) was cooled to —68°C with dry ice/isopropanol. Ozonized
oxygen (5-7 ft’h of O,) was bubbled through the solution for 3.5 hours. The reaction mixture

was flushed with nitrogen at room temperature until the color disappeared. The ethyl acetate
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activated with PDK1 and MAP ki nase 2. [00189] To performthe assay, stock
sol utions of conpounds at 10 nMin DMSO are prepared. The stock sol utions
and t he cwotz@looessapound are serially diluted 1:2 nine tcwas20080691DMVS0 (10

1. 1L of ag%ﬁev&f’urfde} Qail\llle%%% @{}Lé_sg)sidhé’ vills ViBss B9 Gt hadlik @BidS@50 @8L)oar cobled

desi red Qosi ng range. al'tquots of the conpounds in DWVSO are
t r ansf éwyried water.a ZGespevdeB 687 g)pwast ther oddedi riThegsobgioni wasctirred far 30 minutesmandn | x

al | quotlera BeTeS aldf diees vt neonrbzegeri ana s - PLENPN e thothedaedsy | o

i ni tiatgdibyad BarRedi it Bmef (PxS00ahLpl T EcanRf plass Gkl tbbine@niashed Rgth200
nM of uorescently-1abel ed peptide substrate and 4 nM AKT-1. The plate is

cent ri fwajerd dfied afd womeneatad td 6ffordg 2Ry thiyh CubethplSosecysopentanecarboxy it 2Ont
h hed..b d
. ion | it L] L
Bi nd nce 88101 | BVECKDCE ARMEER 3 e HDub e &8 FO11 2d%addD, 780 36
i nge- Gefae TANVEER IR AR MG SG a0 &8 £511 2495 43D, 80 18

m nut e j e tie r 1.0 i on a Victor 1420 Ml til abel
$ 58-230% @Hb 1é452° Oﬁ%g, ?.3@gﬂnf T,H},Q.zf?,%ﬁ 300,

HTS Counter conf i gl asur uor escence pol ari zati on. 1001911The
conpour{d8201f Exarfitres: K4 (8Bree 1429 medol) in water 48bwd.) aes agdehie o wiwionied ahave

| Cso of | h 1. PREPARATI VE MPLES 0
o o bt R R et h G oroR e ALt AREO T Bafir i e
is to heoupdessd qeﬁor)hatetmﬁffgl@qml eshélGniRfke WaRi feflth®l fRVENhb@S. aaflerr e
(0]

only nmeant "to suggest a netho practicing the invention. Persons skilled
in the aolingitht solvewtgmaszrentdvad, andethe esdusawas pergtaligerds with sopreriigtedefChel 2

readily ada t repare a nunber of .other oyn t he, | ion,
and al t%ﬁh&?b&g n:@?eﬁ OYV%?}}fﬁa?%tﬁ?&te{i h%ﬁﬁpr%gmdg gﬁ) gLIi)s ?}rllé\/gerjlitg %n&%r e
deenmed fefob&d, Winll Thé rdsiiBe SERRRIrGE b sHlidaniee Bhioffatodraphye ¥lating evitht hexase/ethilesi s
of non-exenplified conpounds according to the invention may be suc ef fully
per f or rmsetatsy(Cnbdiof giva (R oAreneagapia-emnethyg-¢, gy dek il cyalopentaldépyzingidingt-g! ,%lzby
appropri i Kptepferin roups, by utilizing other suitable
rgggeﬁt%%%}m ﬁ&fﬁfg)i&#@t Egr tha% ?hosg des>c/ri bed, ang/ or by making

rout i nejoopell]f i cat$ep9: WaneeNidkeD(1 So9nel NIYOGH (2 i) matd adeley fo ottspension of
reactions disclosed herein or known in the art will be r cogné'sz d as.havi ng
appl i caR)t2-mgroppto-mepul-OrigdibydrersEengiensmd dpprimidindnele ﬁf%_ &n. -%‘lmob n
2009/ 008ERACTALEAIRHLRO AL ISR Ralbes FrarRles aiF fhi MRSk b oAU o5

ot herw se i ndi eratures are set for I'n degrees Celsi us.
Reagent wag\esrtepteated a6 affofd (R)-§-arateyl-©, Alihy dppsil-eyslopentd] d pyrigiidimed-al (8¢ 18,
Al fa Aesar, were used without further purification unless

TCl d
ot her wi ¥&%). Hﬁécﬁéﬂ)@ﬂaﬁéﬂr{hhvar ofuran ("THF"), dichl oromet hane ("DCM'),
tol Ue”emoggsj di 0@@@%’8&?%\&&9 %93 -5Irﬁé?mlf@,ﬂahﬁﬁrd't;m%mp&ﬁ@{h]@@ﬁﬂihﬁlsmnd

used as' r ived. e reactions set forth bel ow were done generally
under a(5p®si 38.6mprodsmBQRCle (2 thinL) vge mefiuxed fooh monuted. t FxegsiPQChgvasupmoved

(unl ess of herwi se stated)..in anhydrous. Y} s,.angd the reacti

were tyHt él"?“‘g}l_“%taf“i_ evﬁe%l HWB%%%S%\@%{S%%M%&%%&H&W NSt Rers}lg%fg? ?gcf es
and 1 eageihsd WAIEY! (2006nL)T PRSHRIcBus\Bifas® VRB efliractell wiB/DITMN@aX 100 in€ld), and

[ 00195] 1H NVA spectra were recorded on a Varian instrunment operating ,i';;t 400

MHz. 11the bRbippdotrganiophases nesd duell and opaeatratabzdhe residreowagBuriiigdoby silica

ol vent B cBreREto By SR R asGhisdran o4 BhtGr B ARl af Pl
ppPM  ascidieh{Apemafiind enoes daoofyien paak (@DGIQ,MGWMHZ?% g8 (s, ¢poy 3.67 (mt he
foll ow ng abbreviations are used:” s (singlet), d (doublet), t (triplet), g
(quar t elBl), 330((myl1H)p3.65 (toy 1K h2dd dendH), 1.86l(.dBlb 1 47 (58 SHdubl et s), dt

,&g‘r’f g' ?f@%# "1 plELS)y. RUPLLRD-SANSEAN 7 aindRes e Y &b perh A1 dyFRERE (4é hhg,

0.27 mmol, 1.1 eq.) was added to a solution of the tert-butyl 2-(N-(4-chlorobenzyl)piperazine-1-
carboxamido)ethylcarbamate (100 mg, 0.25 mmol) and Hunig’s base (0.1 mL, 0.75 mmol, 3 eq.)

in acetonitrile (3 mL). The resulting mixture was heated to 80°C overnight. The reaction

mixture was diluted with H,O and extracted with DCM, dried and concentrated to yield (R)-tert-
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Exanple 1 NLH2 N, f.0 EN)

(R) - N-(2-am noet hyl ) -N- (4-chl orobenzyl) - 445- net hyl -

7- di hydr owbHe@ymwbsspent af dl uvri m di n-4- yli pi perazi ne- 1Pearisecoansue7
1001963gtgp 1: SOd'zum-M-le%ﬁib‘éW?ﬂ%%%‘thﬂ% 1- 3111?dﬂ>—5ﬂiy610f5§ﬁ1b[d]p1ynhn&m—

added at roomtenperature to a sol ution of or obenzal deh égz , 14
eq.) and

ranol ) ylmmamybarboxmmdnbétmmajaﬁ@tmg@ﬁ‘@ S (‘@%I)ar,n/pnﬁM+ 15

o Towed B¢ stk g el A C PG Oh o B PR Y Eay R

M Xt ur @ hYRsbdnBgIN4 trﬁé’tﬁ lesl 7 iyl Eind ye IpeBia Bidén-4iylpiReaitchBn brine was
added. The preg?-p:a(?ate %’I\B.S fi I}{aered ayr?d dri ggﬁ’ta}) give tert-butyl 2-(4-

chl or ob@ﬂzyamtdommel@mm@m §40renge 0035 BEng)) inhiOH (lemiisiihe pagtignpixtyreygas,

00107508 S0 A SBT3 <Ak A ok

was addqﬁagamweqmgc ad bt O%Q@Qﬁm-hmwetﬂy@)iﬁ{-(bt&ﬂdr&e(lﬂyl) -4-(5-methyl-6,7- dlhydro-
chl orobenzyl am no) et hyl car bamate (235 n%@ 0 83 nmol ) and Hunll\g Céﬂ f
n, 1 DHreixl Opeptaid]@qnmldm-wlmp%a@n%ﬂwa xpmids (33 e Pct iR ) dMeowned
to stir n The L t 0 nt t t ude
product(wﬁ’:’)c%@v%s p%irl 8 Q%Png%hﬂé)glﬁziz%@f Eﬁq ﬁ‘és ﬁ? o??'g‘yenzyl
4-42- (tAEIQ(nMpry(S&BUOMJIH)] n05=e3 6yim, 44y, 6=3.40-3.43(t, 2H) 8—2 96-3.15(m,4H),
chl orobenz pcarb Dgo perazi ne- 1- carboxyl ate as foam (167 ng, 38% . M
(EST) rire Amaih. S8 obIhaTok) S A Mxt ure of benzyl
4-42-(tert-but oxycarbonyl am no) et hybxgé%)l
chl or obenzyl ) car banoyl ) pi per azi ne- | oxylate (200 ng, 0.38 mmol) in a
KOH MeOH H20 (10 ni; prepared as a stO¢K sol ution using 10 g KOH, 50 nL
MeOH and 25 nL 1120) solution of was stirred for 2 hours at 80C. The
reaction was extracted with EtOAc, dri edN ovdar NaSO4 and concentrated under
reduced pressure to yield tert- butyI
2- (N-(4-chl orobenzyl ) pi perazi ne- 1¢a EN;dJo) et hyl carbamate (132 ng, 899%.
M5 (PSI) me (M11) 397. 10019918t ep 4: (+)-Pul egone (76.12 g, 0.5
nraol ), anhydrous NaHCO3 (12.5 g) and gnhydrous ether (500 nL) were added
toalL round-bottomflask. The reactj YN xture was cooled with an
i ce-bath under nitrogen. Brom ne (25.6 J 0.5 mol ) was added dr opw se
over 30 mnutes. The m xture was flltered and carefully added to NaOEt
(21% 412 nm, i - ed btﬁt1 g 168 tirred at
roomtenperat O pmois 3 ) were
added. The aqueous IOhaﬁ@oﬂéﬁﬁfcﬁﬁwﬂﬁhﬁdv%ﬁa&a@im&rcaﬂibxa&naﬁo nL) The conbi ned
organi ¢ phase was washed wth water, dried and concentrated. The res ﬁfijt(h
nd

was add®8206 a weStapd: Jethyk pulegesnted 3 eabtPamimpd) m@%(%’plfﬁ% pas copl
NaOA« h t
L b 1 et b o A e

stirr Edre@étldhotﬁfﬁeﬁwlﬂé dh WokrOVAeY thisgpdint, bhendredetttionvueasels ead b nehdtonvaber
(1 L) and ether (300 nL). The aqueous phase was_ extracted wth etﬂgMZ X
300 ni)remeEed A, th@érymcsamhc Qstyge Witk Bubled droughithe 1gastign mpxtyrg ymy

Concent,gjgl)&)aﬂ Thd ?eac?%ﬁﬂ%uﬁ@@a? Ubhdehffe®Yond@CHILA! Shd klePfeb@Bng F&idRGyad

2- et hydhsﬁl\(qdrmrg@duaZayéuodmi\daImﬂthpe fihalseluamh)way lcavled (t<659°@, and424 dust 163 gNVR
(CDC13, 400 M—IZ 8 (d, J
2. 50- 2. 197 WPl was adﬂeggor(twpwaafa)ove&%mlnews ﬂ}e feict% ‘(?ﬁ ﬁ%wﬁmﬁedo‘%m{ ﬁ?"f
1002001}?;11?? ﬁwhfc%?nr@tﬁby actlon mlxture was filtered through a tpad of cellte to remove the zinc
2- met hy (apr opa ene cycl opent anecar boxyl a

dust. The acetic a01d was neutralized to a pH of 7 with aqueous NaOH and NaHCO; and

extracted with ether (3 X 800 mL). The combined organics were dried with brine, MgSO,4 and
concentrated to give (2R)-ethyl 2-methyl-5- oxocyclopentanecarboxylate as a liquid (107 g,
95%).

[00207] Step 2: Ammonium acetate (240.03 g, 3113.9 mmol) was added to a solution of
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0.122 nmol) in ethyl acetate (100 nL) was cooled to -68C with dry
i ce/isopropanol. Ozoni zed oxygen (5-7 ft3ff | of 02) was bubbl ed through
t he sol utworodomes95 hours. The reaction m xture was fl mshrﬂmwsmmlmtrogen

¢ .
20007 00eoUREr T BTN bes Gt REPRRIEE. oTh7s Thidh FRREOLEU AR s
di ssol VAn reactmaahixaraeias stirt&Datrbdmaadperamrehdey nitmgenddre0. hatirs) eftpowblieh it 45
g) was then a ded The di’gl ytion was stirred for 30 m nutes and then

fi1ter s cPRY ?tF 28 § dlfetitd BPLLed T TeROtOR MEBHIC (VS SORSCPTAFINAIRER' The
aqueousypOHRS e{]%g% Lﬂfﬁ?‘é Asidad “%tdbss 9&@ PV vlifledlice WG I9CI AL &wﬂhmewas
conbi ned, was wth water, dri e

conCentrated to afford (2R)-et
2- et h)dneﬁ GX080¢), d[dmmhrmﬁacd)mxyﬂraeda tb28ive, (RO&Wyl 1- hmlrkﬂ\/ﬂn(eﬂmz&bmﬁﬁl-lw—lz)

84.21 2H), 2. 77 (d = .2 Hz 0 . 50-2.10
311), ge@&‘éaf%yl%zl 02(1& §§°}°(>Hf131§isﬁn oily @Qﬁﬁ/‘a’éﬁﬂ;“% J(R)E%ﬂéf ‘ep 6 KC](-lm( 8.3
g, 147.9 om;l) lrs ter (60 matlaﬂasco%%ﬁﬁ t?Rﬁetﬁ?l' uz hﬁmooé-n?etmestcwp@npi

(2R) - et hyl met HyT =5-"oxocycl opent anecar boxy ate” (20 A@
t hi our e:;ileQ@beyéqte (0.6 gni5)024rmmohzand| ammomumLﬁomme(%rﬁS&?&geWﬁsS @molb(ed

neut ol P IR (RERe dP4 P 3 o BT R BRperele g Tr et

extr acts@ﬁre&ﬂfm Dhddré. 3THe 12BtiH-tixtlROWAUGRAL attPGaris@iFRMAd a HNEIndlb Sk @mtaiue
was purified by silica gel chromatography, eluting wth hexane/ethyl
acet at dlgsk: hen gxefisy formamidine was removed by hlgh vacuum dlstlllatlon Once formamidine

Sevs - AP mid Tty e Ferkaibind¥Sh 5 8¢ s hORED AR A in DO Lanll Mesnkdigifh

(20 m-)briM%r(Q ado@ehiho T&le?cbﬁllbﬁféal Gedts washes were extracted with DCM. The combined
(R -2-nmercapto-5-nmethyl-6, 7-di hydr.o-5H cycl opent a[ d] &grlmdln 4- ol (12 g

65. 8 nTRIEINIE BXERCEY WPT%@{I%MS@@OﬁHW)i anipheon¢piaiede WA resuking aewp gil was™

R D e
(APCI +) sollLMthdf ethikb {ca. b GOPOB¢thEreE. BICM soliuibily, éasing some brown pre01p1tate to form.

(R) -5-nmet.hyl-6, 7-di hydro-5H cycl opental d pyrlmd|n4ol 38.62 )
| n’ poC1Bhip é@%};f@%ﬁ&amé\faﬁa@@@veﬂ&y fejtrggion theug %%@Emﬁ@ﬁ@nﬁ}a Ry Bﬁf‘@éélas‘{mer

vacuum g gthtel?l énd gﬁk@#g&gﬁ? Ztgg'ﬁté %éée(g%lbéhng@{' (léot mrﬁtlon-rﬁgmr@tﬁér%?ea\f@ptv&ch en

added to saturate e agueous p ase was extracted wth
DCM ( 3 pore0€intek) andanblert hlewdom)l}ngld aicgani hnqnhasgszeméi)e&dmtladl—%dlhydro -5H-

g?ﬂf Ieg';cry ogjgntéﬂ- r{rgfgllgfg-toé\e%Z&J A f6§ 88°ob§/1elsd Ials Caap ty S(g:lhcf OEEt/ﬁgr&‘F@‘r) m/z
(R) - 4- cijor 0- 5- net hy1- 6, 7- di hydr o- SHcycl openta[ d] pyri m dine (3.18 g, 49%.

11-1 NMR (CDC13, 400 MHz) 8 8.81 (s, 1H), 3.47 (m 1H), 3.20 (m 1H), 3.05
(m 1H002091 ( m Stepdf; N@atsm@m@@m ], S06747mol wBtgdded siompsa@cpum funnel

ot 07 e ROl B 4Rk e i Pt g S DR pe gt 51 (53,078, 1617
2- (N ( %ﬁi&l)qhqb@m(y b)), p&ft@@th@%d&%h%%ﬂﬂét@ttﬁ&’ l&R¥BR Bk fird W9 waEmER B

nunol ) and Huni g's base (0. ) eqg.) in acetonitrile (3 nL).
The resigpmi tnglpmamr@srtbemh@twet@t reﬂux enda et@r@l/@nr ﬂp ghinuteThd he geastipo Wapicomplets was

di | ut ed i 1420, A9 extiact ed Wit DO diiied ANd CORGERNGE! 5 hoetles! |

(R) - tert-

but yl 2- R@E(;%acsrqueﬁaiaaﬁﬂylpbrwm{sas eI dWsl RRaoticd rhmdtrenahkfelyed mpm{o@} Pyt di
n-4- yl)pi era2| ne- 1- car boxam do) et hyl car bamat e (40 ng, .. M5 (ESI) me

( M+111)amxayipped it 3) teakey cpptaimng ageandaiatusatedy %&h&l%}t CO@ diaander Betht o
(R) - tergaQuhy lad(i"rug)l[l\l'o{c &ch portion of the reaction mixture was completed, the quenched mixture

was stirred for 30 minutes to ensure complete destruction of POCI; prior to transfer to separatory
funnel. The mixture was transferred to the separatory funnel and extracted twice with DCM.
The combined extracts were dried (NaySQy), filtered, and concentrated. The crude was purified

on silica gel as follows: silica gel (1 kg) was slurried in 9:1 hexane:ethyl acetate onto a 3L fritted
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chl orobenzyl)-4-(5

-nmet hy1- 6, 7- di hydr o- 5H- cyclopent a[ d] pyri m di n- 4-yl ) pi per azi ne- 1-

car boxamwo)yewdpbssar bamat e (40 ng, 0.075 mol) in MeOH @ETrdSpo0sDbE4T eact i on
m Xt ur 6,48 LT t her o SRLM&NtwitH he
crude pr OC?E’C? ﬂf\ﬁés&g%"?lu f’“l?' (Zeg g{ll)crubngn égtgp éﬁdl \;a’elhfﬂ?’ﬁrﬁfgt ng(% fcglfrlctlft VFas SR W

(R - N- (Rehifaxand mikiurd)\apd -thé conmpiardzywiy elitddougimg bl sidearin dldsk<d nodet -vhewyne! ope

U b ™ R Rt Bauied Tt o Seno g, FOdaqiero- Sty -Sr oAl

=3. 97- . o v -
. 1o mAFePguadiypimidine (1044 g, 01096 yildas g ol 43 ¢ o1y L 8=2. 96- 3. 15(m 4H),
g e et e ool
f RlyEE ﬁ\i&ﬁ&ﬁ%ﬁ%ﬁﬁ%i Wdiﬁrﬁmiffep@r Lﬁ%gn Q%%%Mﬁr# ikgﬁm@%t@flw%z &

Ethyl oyl epePaifolf H3Q1&ne @Iﬁg P! The RixEl@A%s sBR8A BldoonpRnipRRIGE 6105 hd@s:

using a dry 1ce-isopropanol bath. This m xture was subjected to ozonol ysis
until tThe médutei was thenndituted mithe EIQGAc ¢BOmL)AaNd Isatyratesi NaHCE»0R8 mbherBis on

d, d th ti f th A th,
bbbl e " ERP U Pie eiR Y on Hip o coumET e (Raioks TR Cand el icon
M Xt Ur eyves4-EIRBRENL R atRthyIIFR0 )RS b Menaithet RS AeSsil t whhr @8k du@dWasthout
di ssolved in glacial acetic acid (400 nL) The solution was cooled to 0C,

and zn rwidicati@s MS (8FSThndIyHIE27d3dded portionwi se over 30 minutes. The

reacti t heny.al Lowedt ti,r for,2 hours, .at | i t j on
it ar 00T ' Bl T R oot LB BR Qo7 d 3 L A ©
aceti ¢ vd ddde@so #esltiticl bﬂ&-dhlbﬁb-pl-(er(dcz;myiaxmbbbt%a)&mahﬁ@{sam thd\319Gathoind
extracted with ether (3 X 800 nlL). The conbi ne or?anl CS were dried with
bri ne, awgIGN-dinepranyteshylamined1t%mds é.7(mmeletthDCM (§@tly | The reaction mixture

| L qui g EBned wi
aemon R TRaREE B 16,36 ol Tyt gitihls vhfdodted 38bm (oABERALS iBnched iy
2009/ 00ahoSPCNHER 00BM0S %hd ExtriR)ted inih DCM (2 X 20 mL). The combined organics were

2- et hy| - 5- gxocycl otpent anecar boxyl at e (T106. 0.g, 622 78 Mol ) | % NeﬁH %%l 2
L). Thedqeé‘a@ﬁ@gh)m’ Heted apd scogesritraged. atTheoervle anpdIchtWaseP %i stHey &Rl f or

20 hour ich it was cogplete as;.L dbyT_%]a(g__ -(2-
&roﬁ;t%)%;ag% e : tekt . resu Htr%\@‘ ern glq\él tgze was

reacti on m X S concentrat to renove OH. The A
di ssol vdikthytariaMethydxhddmowd )pipeaizine- IH20boxytate (it ihg bi8%e , MSr(ARCIENE SY) |
filtered, and concentrated

2. noesgawfhw&wg@mﬂoq&ﬁé%&%%&i@ L2y Hao210). TR, T 5148 Has2HD) 370
2-ami 654 4 , _ 4s-
(R oy (G, 2l 315348 b, 524 938 e FEAD3 358 SO ABR 2EI S ). 252,

mol ) aqa] ambdHzWH) oA, OH)INIBAIB=7F,2 Bi436HH4 nmol ) in formam de (303. 456
m, 7640 19 nmmol ) was heated to an interpal t erature of .150C and stirred
For 17 HEBFa Thisttade draormmssts ibHamborealeaa e uion of Rty HOHH
singl e i as el W\ d hihgh yacuum
R i S N b S S e o i

t he stithinopoin MEM ¢ sdgl VEE mixtDEMvan stirnats tesbowi temperdture o8 3Xha@O0 and thehe

conbi ned agueous washes were extracted wt The conbi ned, or gani
ext ract‘g’nﬁ%P@? ri'8d V@R&‘?S@?Pef [9St¥F e d¥asy Ssggfr\?ﬂéeﬁ?r é?fcléﬁé.m hgzr [ tﬁ&g}'
brown Opiis yﬂ’éﬂ%%hiﬁé%!sﬁnm 3‘.6%099% e Y&lo%eﬁéﬂy%kgﬂﬂcm%-@%ﬂ@dtb’isﬂg a

separatory funnel” to a stirred solution of ether (ca. 5 vol of ether vs.
DCM sol methpriH-cyelopéma dinymenitine whl hmec DiBdtramel)t dheaeantiomtmixtuse ap heated at

pr eci pi e renoved by filtration..throu nmedium frit . i
was fri nésd’egg Wvﬁﬁ hopite rﬁ'frm}lxa‘ilrg ;%aggb?n Eil’llnléte‘ﬁ W‘grrg”?%’ %gsexi%ﬁ& e auI? ggi (%A%eﬁﬁ
triturahipn THeOBI bR of t @eret MﬁedTgNﬁ'zSUJIBﬁlt@B&i ahl efdneéritRetdon The Grude
vacuum line to gi Ve-.éi?‘) -5-net hyl-6, 7-di hydr o- 5Hcyc| opent a[ d] pyri m di n- 4- ol
(93. 225prgducss. WA, \usifigll aby a peeargtivol HPLG ./t gixpCl Ny(4nglijoreplenyl)-N-(2-
; 8 8 |2 ,([) |9 J Eeﬁ@%aﬁl%in@?e%ylﬁ%@ﬁ)—éﬁ%y%r& imaﬁ}QZS mmpé/f@?ﬁdﬂ)%ﬁ‘ﬂdiﬂ@%%pg&ine-
1-carboxamide (39.9 mg, 12%). MS (APCI+) [M+H]" 471.3. 'H NMR (CDCl;, 400 MHz) §:
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to a OC solution of (R)-5-nethyl-6,7-di hydro-5H cycl opent a[d] pyri m di n-4-ol
(152.2 g, 1013 nunol) in DCE (1.2 L). After the addition was conplete, the
react i on woxbewmeisas warned to room tenperature, then heatras2eos/os8ft ux and
stirre i r i C
The reghcﬁ)ghY%?’%@rjzg s’ co%l@gf?c%grrgg?nﬁl)eﬁp@gr at E(Pg Hg Wg]g@gglcgg{s)hgbp
was quedhen, TH), 3.394.01 sl 1&8, 2.62-2885(m, RéBet. B 821 (ut, UEB, 1.82(1sT ey, 6bl),
separ at O{){{S{ yunnel _and dripped into a beaker containing ice and saturated
NaHCO3 ks 1510888 8d)-in an ice bath. Once the addition of each portion of
the reaction mxture was conpl eted, ghhs ?@%nched m xture was stirred for 30
m nutes to ensure conpl ete destructlon 8 OC13 prior to transfer to
separatory funnel. The mi xture was trdngferred to the separatory funnel and
extracted twice with DCM The conti '- tracts were dried (Na2SO4),
filtered, and concentrated. The cru r|f|ed on silica gel as
follows: silica gel (1 kg) was sl urrred | 1 hexane: et hyl acetate onto a
3L fitted WD 2009/ 006569PCT/ US2008/ 0691 [(7) gunnel , Silica settled under
vacuum topped with sand. The crude was | ed with a DCM hexane m xture,
and the conpound was el uted using 1L sideaim flasks under vacuum H gh R
byproducts eluted first, then =N
(R)-4-chl oro-5-methyl-6, 7-di hydro-5Hcyc ta[ d] pyri mdine (104.4 g,
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43
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(R) -4-chl oro-5-net hyl -6, 7-di hydro-5H cycl openta[d] pyrimdine (2.5 g, 14.8
nmml) in CHCL3 (60 nm.) The m xture was stirred at roomtenperature for 2
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was added t'o the  solution
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extract@g)w A sDSMH (29K (27 B17)2 i€ p9mbi ned organics were dried (Na2SO4),
filtered and concentrated. The crude product was purified by preparative

HPLC to give

N-(4-chl orobenzyl) - N- (2- (di et hyl ani no) et gyl) 445R) - 6, 7- di hydr o- 7- hydr oxy- 5-
met hyl 5H cycl opent a[ d] pyri m di n- 4- yppi pefrazi ne-1- car boxam de (19.9 ng,

219% . M5 (APCI+) [MHH + 501.3. 1H NWR (CDCI 3, 400 MHz)* 8.46 (s, 1 H), 7.34
(d,J:8.4Hz,4H),7.13(d J =8.4 Hz, 4 H, 550(tJ:8Hz 1H,
5.28 (dd, J = 3.6, 8.4Hz 1 H), 4.45 (s, 4H), 4.14 - 04 (m 4H), 3.94
-3.81 (m 4 H, 3.51- (m 8 H, 3.20 - OO(m 16||) 2 3 4(rn



Table 1 Nane (R)-N-(2-am noethyl)-4-(5-nmethyl-6, 7-

di hydro-5H-cycl openta[d] pyri mdin-4- yl1)-N(4-

(trifluorwoebéwdosdsbo) benzyl ) pi perazine- 1 -carboxan de PCIHEN2008abA17
(R) - N- (j@ezg) noet @fé%;% y\“ (l?iﬂﬂoro%éif&l a{éicpaeﬁﬁ,y Was 4A4& 184 Dolhtidh I tert-butyl 4-(N-

di hydro SH- cycI op pyrim din-4- yfl pi perazi ne-1-carboxam de

PCT/ USZé@8lod@gnayl)-N-(2- (dlethylamlno)ethyl)carbamoyl)plperazme 1-carboxylate (88 mg, 0.19
mmol) in DCM (1 mL). The mixture was stirred at room temperature for 3 hours, and then
concentrated in vacuo. The residue was dissolved in n-butanol (1 mL). N,N-
diisopropylethylamine (0.11 mL, 0.6 mmol) was added to the solution. Then, (5R)-4-chloro-
6,7-dihydro-5-methyl-5H-cyclopenta[d]pyrimidin-7-ol (37 mg, 0.20 mmol) was added to the
solution. The reaction mixture was heated at 80°C for 16 hours. The mixture was then diluted
with H,O (1 mL), and extracted with DCM (2 X 5 mL). The combined organics were dried
(NaySQy), filtered and concentrated. The crude product was purified by preparative HPLC to
give  N-(4-chlorobenzyl)-N-(2-(diethylamino)ethyl)-4-((5R)-6,7-dihydro-7-hydroxy-5-methyl-
5H-cyclopenta[d]pyrimidin-4-yl)piperazine-1-carboxamide (19.9 mg, 21%). MS (APCI+)
[M+H]+ 501.3. 'H NMR (CDCI3, 400 MHz) & 8.46 (s, 1 H), 7.34 (d, J = 8.4 Hz, 4 H), 7.13 (d,
J=84Hz,4H),5.50 (t, J=8Hz, 1 H),5.28 (dd, ] =3.6, 8.4 Hz, 1 H), 4.45 (s,4 H), 4.14 - 4.04
(m, 4 H), 3.94 - 3.81 (m, 4 H), 3.51 — 3.42 (m, 8 H), 3.20 — 3.00 (m, 16 H), 2.73 — 2.64 (m, 2
H), 2.40 — 2.20 (m, 4 H), 2.05 — 1.98 (m, 1H), 1.86 — 1.78 (m, 1 H), 1.33 (d, J = 7.2 Hz, 3 Hz),
1.28 (t,J =7.2Hz, 12 H), 1.21 (d, ] = 6.8 Hz, 3 Hz).

[00224] Examples 4-14 shown in Table 1 can also be made according to the above
described methods.
Table 1
Example Structure Name LCMS
i NH, (R)-N-(2-aminoethyl)-4-(5-methyl-6,7-
FaC” m o dihydro-5H-cyclopenta|d}pyrimidin-4-
) Y)N-4-
4 [ ] : : L 495
N (trifluoromethylthio)benzyl)piperazine-
b\/&N 1-carboxamide
L J
N
NH; (R)-N-(2-aminoethyl)-N-(2,4-
Cl
m o dichlorobenzyl)-4-(5-methyl-6,7-
5 Ci \,;',// dihydro-5H-cyclopenta[d]pyrimidin-4- 4631
[N j yl)piperazine-1-carboxamide '
N
N/
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(R -N-(2-am noet hyl )-N-(4- iodobenzyl)-4-(5-nethyl -6, 7-di hydro-
5H cycl opent a[ d] pyri m di n-4-521. 1 yepi perazi ne-1-car boxam de
(R) - N- ( 2-w0i20@atbseb ) - 4- (5- met hy1- 6, 7- di hydr o- 5H cycl opeﬂtra[sd(}qsmﬁsilm di n-4-

y1)-N-(4-479.2 (trifluonpmet hoxy)benz e Ar boxam de

(R) - N-(2- ani noet hylﬁ A uorob@%@ ﬁﬁ?gﬁﬁ&g’ -6, 7- _

di hydro- 5H cycl opent(a[ dl] pyri m di n- @déﬂ&z?l)%l(ﬁpmp&yhﬁﬂnhh;ﬂm-ar boxam de

(R) - N-(2-am noet hyl) s brom)benzyl) 4- %ﬂ? nmet hy % 7- _

di hydr o- 5H.cycl opent a[ d] pyNimi di n- 4- 2¥Beycl %]@V’é%‘ B="1- car boxWe_
(RN (2t hoet hy1) 4 (SLTeh Y16, 7, byl e StbsbaRa ol o pyr e i -4

y1)- N (4-463
%jﬁ)“
N

NH2 (R)-N-(2-aminoethyl)-4-(5-methyl-6,7-

F3CO
’ \©\j o dihydro-5H-cyclopenta[d]pyrimidin-4-

)4 YD)-N-4-

7 [ j _ 479.2

N (trifluoromethoxy)benzyl)piperazine-1-

SN carboxamide

L J

N

NH (R)-N-(2-aminoethyl)-N-(4-

F
\©\5 fluorobenzyl)-4-(5-methyl-6,7-

dihydro-5H-cyclopenta[d]pyrimidin-4-

8 [N] 413.2
N yl)piperazine-1-carboxamide
o
N)
NH; (R)-N-(2-aminoethyl)-N-(4-
Br
\©\l)\l o bromobenzyl)-4-(5-methyl-6,7-
9 \N? dihydro-5H-cyclopenta[d]pyrimidin-4- 4731
[N] yl)piperazine-1-carboxamide
N
NH, (R)-N-(2-aminoethyl)-4-(5-methyl-6,7-
F4C
? @\j\l o dihydro-5H-cyclopenta|d]pyrimidin-4-
4 y)-N-(4-
10 [ ] ) 463
\ (trifluoromethyl)benzyl)piperazine-1-
N carboxamide
L J
N
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(trifluoronethypbenzyl) pi perazi ne-1- carboxam de
PCT/ US2008/ 069147 (R)-N-(2-am noet hyl)-N-(4-chl oro- 3-

fl uorobenwp]zpe%o(smnet hyl -6, 7- di hydr o- 5H cycl opent a[ d] pgmriuseaisioesi47 447. 1

yl ) pi perazi ne-

yepi per azi ne- 1- car bo

(R - N- (4- ghibRibeRAMzY-13-nidthy2-6,7-

di chl or obenzy1l) - 4- Z,a?t bixﬁé de (R) NM@ @r%lﬁg%t@% %‘Igw}%{’dﬁ pyrim din-4-

(di et hyl am no) et hylp~ ~

12 [N]

0 )

N )

15 [j

yl -6, 7- di hydro-5H ¢ clopenta[d] pyri m di n-4-
yepi per azi pje- 1- car boxani de_n ﬁR) I\I—i@)ﬂhﬂ‘lﬂﬁvj tﬂ[\a/]

excigrental¢ jpprgmidin-4-

yl)piperazine-1-carboxamide

447.1

(R)-N-(2-aminoethyl)-N-(3,4-
dichlorobenzyl)-4-(5-methyl-6,7-
dihydro-5H-cyclopenta[d]pyrimidin-4-

463.1
yl)piperazine-1-carboxamide

(R)-N-(4-chlorobenzyl)-N-(2-
(diethylamino)ethyl)-4-(5-methyl-6,7-
dihydro-5H-cyclopenta[d]pyrimidin-4-

. ] . 485.3
yl)piperazine-1-carboxamide

(R)-N-(2-aminoethyl)-N-((5-
bromothiophen-2-yl)methyl)-4-(5-
thyl-6,7-dihydro-5H-
e, FEED 479
cyclopenta[d]pyrimidin-4-

yl)piperazine-1-carboxamide

N-(4-chloro-3-fluorobenzyl)-4-
((5R,7R)-7-hydroxy-5-methyl-6,7-
dihydro-5H-cyclopenta]d]pyrimidin-4-
y1)-N-((R)-pyrrolidin-3-yl)piperazine- 489.2

1-carboxamide
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br onot hi opben- 2-yl ) et hyl )-4-(5- nethyl -6, 7-di hydro- 5H

cycl opent a[ d] pyri m di n-4- yppi perazi ne- 1- car boxam de

N- (4- chl owo-28e%dossspobenzyl) - 4- 45R, 7R) - 7- hydr oxy- 5- met hpTT81SZ608/069147

di hydr o-5H cycl opent a[d] p le di n- 4- () n- 3- yfl pi per azi ne-
(Rﬁ(i!l)hﬁzlh'ér(o 15%5&&'8, e)dﬁt

1- car boxam de 9147 N or o- uor obénzyl) - 4-

£US200
((5R 7R) - 7- hydroxy f\féw/) -6, 7- di ﬁyﬁm)&l—hyryci)eﬁemthileﬂbyrl m di n- 4-
ye-N-((S)- pyrrolldl-

49

era2| ne489 ar box(gm de.
N- (4-chl oro- 3-f | uor obenzyl N4 nsripl Gryamidinds, 7-
di hydr o- 5H&ycl opent a[ d] pylr i d| n fh') N- ((S)-pyrrohdln- _yl)piperazine- 489.2
2:(& 1-carboxamide
H N-(4-chloro-3-fluorobenzyl)-4-
cl Q ((5R,7R)-7-hydroxy-5-methyl-6,7-
F@\/N\fo dihydro-5H-cyclopenta[d]pyrimidin-4-
17 [N ] y1)-N-(piperidin-4-yl)piperazine-1- 503.2
N carboxamide
)
N N/
HO
H N-(azetidin-3-yl)-N-(4-chloro-3-
C'j@\y fluorobenzyl)-4-((5R,7R)-7-hydroxy-
F N© 5-methyl-6,7-dihydro-5H-
N
18 [ ] | cyclopenta[d]pyrimidin-4- 475.2
' N yl)piperazine-1-carboxamide
<‘ )
J
N N
HO
N NH; N-(2-aminoethyl)-N-(4-chloro-3-
FJQ\/NYO fluorobenzyl)-4-((5R,7R)-7-hydroxy-
N 5-methyl-6,7-dihydro-5H-
19 [Nj cyclopenta|d]pyrimidin-4- 463.2
| S )N yl)piperazine-1-carboxamide
< N/
HO



y1) - N- (pi peridi n-4-yppi perazi ne-1- carboxam de
N- (azetidin-3-yl)-N-(4-chloro-3- fluorobenzyl)-44(5R, 7R)-7- hydr oxy-
5- et hyl -wo2zedidogspo- 51- 1- cycl opent a[ d] pyri m di n- 4- PCT/US2008/069147

yl) pi perazi ne-1-car boxam de N-(2-am nQg. mel)o_j,\lﬂ%roq, Y43
fluorobenzyl)-4-((5R 7R) I roxy- 5-nethyl-6,7-di hydro- SH

cycl opent a[ d] pyri rm 1) pi per az(SRelK)-bhdeomﬁHUthlF(CTJ U82008/ 069147
zy

N- (4-chl oro-3-fl uorof -4- ((5R 7 h I OX met h
di hydr o- 5H cycl operfa f‘ir’?ﬂ d| n- Cgh}"i})g)ﬁ‘h_ é[%lpynmﬁ/m-

20 ( ] yI)-N-(2- 505.3
(isopropylamino)ethyl)piperazine-1-

~ N .
| J carboxamide
~

[00225] While the invention has been described in conjunction with the enumerated
embodiments, it will be understood that they are not intended to limit the invention to those
embodiments. On the contrary, the invention is intended to cover all alternatives, modifications
and equivalents, which may be included within the scope of the present invention as defined by
the claims. Thus, the foregoing description is considered as illustrative only of the principles of

the invention.

"non non

[00226] 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 thereof.
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(1 sopropyl am no) et hyDpi per azi ne-1- carboxam de 1002251While the

i nventi on has been described in conjunction with the enunerated
enbodi nents, it wll be understood that they are not intended to
limt the invention to those enbodi nents. On the contrary, the
invention is intended to cover all alternatives, nodifications and
equi val ents, which may be included within the scope of the present

i nvention as defined by the clainms. Thus, the foregoing description
is considered as illustrative only of the principles of the

i nvention. 100226]The words "conprise,” "conprising,” "include,"
"including," agdmisncl udes” when used in this specification and in
the foll ow ng clalps arne inte ?? @ specify the presence of stated
features, integers, conpon%h?" geps but they do not preclude

t he presence or addition of one or nore sther features, integers,
conponents, steps, or groups thereof M5: 1. A conpound of
Formula |I: and enantioners and salts thereof, wherein: R and R' are
i ndependent |y selected fromH M, Etg®=y n@, CF3. CHF2 or CH2F, R2
isH OH O or F;, RRais H M or ?:Ec%mis H M, Et, or CF3;

N

R2 R28
1
and enantiomers and salts thereof, wherein:
R'and R" are independently selected from H, Me, Et, vinyl, CFs;, CHF; or CH,F;
R%isH, CH, OMe or F;
R*isH, Me or F;
R? is H, Me, Et, or CF;;
R% RE
g~
(CRRY),

\

{CHa Jm

-

Ails - w—

& (CRPRP),—N

G is phenyl optionally substituted by one to four R® groups or a 5-6 membered
hetercary! optionally substituted by a halogen;

R’ and R® are independently H, OCH;, C;-Ce-cycloalkyl optionally substituted
with F, OH, Ci-C; alkyl or O(C,-C; alkyl), 4-6 membered heteracycle optionally
substituted with F, OH, C,-C; alkyl, cyclopropylmethy] or C(=0)(C,-C3 alkyl), or C,-C-
alky! optionally substituted with one or more groups independently selected from OH,
axo, O(C;-Ce-alkyi), CN, F, NHz, NH(C;-Cg-atkyl), N(C,-Cg-alkyl)z, cyclopropyl,
phenyl, imidazolyl, piperidinyl, pymrolidinyl, morpholinyl, tetrahydrofuranyl, oxetanyl or
tetrahydropyranyl,

or R® and R® together with the nitrogen to which they are attached form a 4-7

membered heterocyclic ring optionally substituted with one or more groups
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Rk ..A26 (CR91)n (CH2)3,1 0 Ais G is phenyl optionally

substituted by one to four Ir groups or a 5-6 nenbered heteroaryl

optionally substituted by a hal ogen; R5 and R6 are

i ndependently H, OCH3, C3-C6-cycloal kyl optionally substituted with

F, OH C1-C3 alkyl or QC-C3 alkyl), 4-6 nenbered heterocycle

optionally substituted with F, OH, Cl-C3 al kyl, cycl opropyl nethyl or

C(=0)(Cl-C3 al kyl), or C-C6- alkyl optionally substituted with one

or nore groups independently selected fromOH, oxo, CH F, NH2,

NH( Cl - C6- al kyl ), N(C -C6-al kyl)2, cycloproni, phenyl, imdazolyl,

pi peridinyl, pyepeadendli mejected frompPid) haogkn, oketCRahQHIWhH UCENLOH 0REL dhy |

or tetrahydro Al Lhec, en

to which t hey%ﬁlg%t?gfg gcljJI 2'#2?%5?%% S@%@?@%ﬂaﬁ&{&e&%@;cl I cQFﬂaEng

optionally sufstituted with one or nore groups independently

sel ected from OH, Riddlygegn sk, an@Fﬁtogﬂr&E@Eﬁ;he@idﬂ@ltdQﬂrﬂ;h 18¢yGle &Bched

al kyl), C(=0) NEZ opr opyl net hyl
g?'rn ;g}’to begmh@er%yé)r Ogghav %g)u?rg%?g’en %X@B

and Cl-C3 alk together with
the atons to WhIC * Ry s He attached forma 4 to 6 nmenbered

het erocyclic ri ngohmm Hganwﬁbanﬂlmsidgélﬁd?“&hﬂﬁhtohﬁ to vliich thé afya@adilked form

or 12. is H, pgl 1 bere tlroc 1 ethra]*?url c\;Mt ¢ g%ho enatomsWhICh they are
attached forma b-6 e red hetero n‘@ I'ng One or two ring
ni trogen at ons; VRaﬁ'é ereélroeMeL or Me, or Ie and Itd together with the

atom t o whi ch t heyr @64 Rt @eBeA M hOMBrtoGHhich maf e Yhachdd Hdm 296Bprbdye 1S
i ndependent | yﬁnré:jal ogen, C -Cs-al kyl, C3-C6-cycl oal kyl,
each R° is independently halogen, C-Cs-alkyl, C3-Cg-cycloalkyl, O-(C;-Cs-alkyl),
CFs, OCFa, S(C-Cg-alkyl), CN, GCH;-phenyl, NHp, NO3, NH-(C,-Cg-alkyl), N-(C;-Cs-
alkyl);, piperidine, pymrolidine, CH,F, CHF;, OCH;F, OCHF,;, OH, SO;(C,-Cs-alkyl),
C(O)NH;, C(O)NH(C,-Cs-alkyl), and C(O)N(C,-Cg-alkyl)y;
m and n are independently 0, 1, 2 or 3 with the proviso that (m + n) must equal 2,
3 or4; and
pisQorl.
2. The compound of Claim 1, wherein R? is H, methyl is optionally in the (8)
configuration or ethyl.
3. The compound as claimed in any one of Claims 1 to 2, wherein R’ is

hydrogen or methy! optionally in the (R) configuration.

4. The compound as claimed in any one of Claims 1 to 3, wherein R'® is
hydrogen or methyl.

5. The compound as claimed in any one of Claims 1 to 4, wherein R? is H, F
or OH.

6. The compound as claimed in any one of Claims 1 to 5, wherein R**is H or
F.

7. The compound as claimed in any one of Claims 1 to 6, wherein G is 4-

chlorophenyl, 4-fluorophenyl, 4-bromophenyl, 4-iodophenyl, 4-triflucromethylphenyl, 4-
triflucrmethoxyphenyl, 4-thiomethylphenyl, 3-fluoro-4-chlorophenyl, 2,4-
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CF3, 0CF3, S(G -Cs-al kyl), CN, OCH2-phenyl, NH2, NO2,

NH- (Cl-Cs-al kyl), N (C -C6al kyl)2, Opel-Wne, pyrrolidine, CH2F,
CHF2, OCH2F, OCHF2, OH, S02(Cl-C6-al kyl), C(0)NH2,

C(O)NH(Cl -C6-a)kyl), and C(0)N(Cl - C6-al kY02; mand n are

i ndependently 0, 1, 2 or 3 with the proviso that (m+ n) nust equal
2, 3or 4, and pis 0 or I. 2. ‘The conpound of Claim1l,
wherein R3 is H nethyl is optionally in the (S) configuration or

et hyl . 3. The compound as clained in any one of Clains 1 to 2,
wherein R is hydrogen or nethyl optionally in the (R) configuration.
4. The conpoudichiaephelylB ddidhioropbemyl @ne of Clains 1 to 3, wherein R' is
hydr ogen or nethyl. 5. The conpougd as clained in any one of
Clains | to 4, wherein R2 is H F or 6. The conpound as
clairredlnanyoneofCIawnsltoS@;relnm is Hor F. 7.
The conpound as clainmed in any one @f Clains Ito 6, wherein Gis 4-
chl orophenyl, 4-fl uorophenyl, 4-bronmophenyl, 4-iodophenyl,
4-trifluoronethyl ﬁhen?ﬁe compoyng japqoringrieay org el Fdaiys | to 7, wherein R” is H, R®

4-t hi onet hyl pbapsdis B,&* fslHior o- 4- chl or ophenyl, 2, 4-  di chl or ophenyl,

3, 4-di chl oropheny} or ound CCO R ne of
Clains 1 to 7, wh%ar ei [ °\7°m§°‘ﬂ§ aﬁﬁ’rd"'né?—lgplﬁge ?f&‘l’ifnii ?g"hf—fe'"?{ ko 9.
The conpound c#wtsadi g orethdny one of Clains 1 to 8, wherein R5 is H
or ethyl and R6 if. H e cBhf8thd according tolddy odd W8 Cfaﬂﬁg)lolU@dw@%‘prﬁqglngxsto
any one of Cllal to 9, V\,herelnmlsr nis1andpis O

11. The corrpound o “Clainms 1-6, wherein Als N 1.)

1.  The compound of Claims 1-6, wherein A is:
SN

3
AT T

NHZ /\N/\ NHZ

cl —_
NH; NH, NH;
V. "0 00
I N:fo NIO
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to 12. A conpound as defined in Claiml, wherein the conpound

Is NH2 LiF3Ccia NtOWO....-.01i aN.to (N(Nc) (N) 1IN NNN

pebl J@,@

12. A compound as defined in Claim 1, wherein the compound is

/\N/\ /\N/\
NH,

N N Ay N
= “N | ) -~

l ,N ] ) N, ] ,N
N’j i HOC 7

NHa NHa2 NH;

am\fo I\Q\j;?o F;,CO@\JH \@ ?0
SR ¥ 2:& e:f%
\©\5~F0 \@b‘f ,;©\,H ?0 j:lb YO
é:f:‘ QI‘\) 2:('\) QI\)
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4111. )N N H1..

NNNN N

as clainmed in any one of Clains Ito 12.
claimed in any one of Clainms Ito 12 for use as a nedi canment

HHyNa Tc ¢ .),NNH2 Nt ON.f.00 "r

13. A pharnmaceuti cal
14. A conpound as

FF NCI)CN)()(N
conposition conprising a conpound

in the

treatment of an AKT protein kinase-nedi ated condition selected from

I nf |l ammat ory,
gynecol ogi cal

conmpound as clained in any one of Clains 1 to 12 for use in the

treat nent of

hyperproliferative, cardiovascul ar
, and dermat ol ogi cal di seases and di sorders.

cancer.

/\N/\ N H H
ar 2
7 kﬁ
-

H; cI Q Ci
°“©5N?o o Fj@\’“f rm’?%’
SN

N

\N "-N

S S S v B e»
fN,,f IN_J N TN

HO HO HG or HO

13. A pharmaceutical composition comprising a compound as claimed in any

one of Claims 1 to 12,
14,
medicament in the treatment of an AKT protein kinase-mediated condition selected from

A compound as claimed in any one of Claims 1 to 12 foruse as a

inflammatory, hyperproliferative, cardiovascular, neurodegenerative, gynecological, and
dermatologicai diseases and disorders.
15

treatment of cancer.

A compound as claimed in any one of Claims 1 to 12 for use in the
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