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extremely virulent diseases, such as glioblastoma (brain cancer). Protein kinases are an

important target class for therapeutic modulation (Cohen, P. (2002) Nature Rev. Drug Discovery
1:309).

[0007] Significantly, atypical protein phosphorylation and/or expression is often reported
to be one of the causative effects of abnormal cellular proliferation, metastasis and cell survival
in cancer. The abnormal regulation and/or expression of various kinases, including Akt, VEGF,
ILK, ROCK, p70S6K, Bcl, PKA, PKC, Raf, Src, PDK1, ErbB2, MEK, IKK, Cdk, EGFR, BAD,
CHK 1, CHK?2 and GSK3 amongst numerous others, has been specifically implicated in cancer.
[0008] Protein kinases include two classes; protein tyrosine kinases (PTK) and serine-
threonine kinases (STK). The Protein Kinase B/Akt enzymes are a group of serine/threonine
kinases that are overexpressed in a variety of human tumors. One of the best-characterized
targets of the PI3K lipid products is the 57 KD serine/threonine protein kinase Akt, downstream
of PI3K in the signal transduction pathway (Hemmings, B.A. (1997) Science 275:628; Hay N.
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[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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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
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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 Kkits 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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[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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[0032] Exemplary heterocyclyl groups include, but are not limited to, oxiranyl,

aziridinyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, 1,2-dithietanyl, 1,3-dithietanyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiomorpholinyl, thioxanyl, piperazinyl, homopiperazinyl,
homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, dihydrothienyl,
dihydropyranyl, dihydrofuranyl, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,
tetrahydrothiopyranyl, 1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-
pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, pyrazolidinyl, dithianyl, dithiolanyl,
pyrazolidinylimidazolinyl, imidazolidinyl, 3-azabicyco[3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl and azabicyclo[2.2.2Jhexanyl.

[0033] The term "heteroaryl" as used herein refers to a monovalent aromatic radical of a



(-C(CH3) (CH2CH3) 2), 2- net hyl - 3- pent yl
(- CH(CH2CH3) CH(CH3) 2), 2, 3-di net hyl - 2- but yl
W@ 2000352 CH( CH3) 2), 3, 3-di net hyl - 2- but yl PCT/US2008/069147

5-, 6—% %%I&CE&%&% 3 d, %@ﬂ&%&%@l rilrfgos%%épa 6%9@5& one 0‘[L wﬁlch is aromatic) of

5-10 aeafshemushint ‘at #agt okPh&OOY O tdepdillentdp stle@ed BRLE hitrogen, oxygen,
are used mterchangeably and refer to saturated or

and splfire i Thtel hetenparsk manbe & aisacherd:oﬂiydttt@dadtydwm suphdapossible. Heteroaryl
erour A e P ol Rt P PR i B o, e, s lgents described

hereihi cyclic and tricyclic) cycl oal kyl structures, wherein
t he pol ycyclic structures optionally include a
[00344 5t yr atEé@Tlﬁ}eS paf theteroayyly sseupsr imcldecput ¢a¢ kot limited to, pyridinyl,
d: sat ur.a ed or.
1m1da£6jl§[3 r%lga%ygﬁ%lgpg yﬁ)glm1 ﬂ{é’ e%&‘l@%%lm Ct%ralz%l Hgﬁazmyl tetrazolyl, furyl,

thlenylyxsbmwl thizaylyhexapilylo isakHiyzobyl Dp§rrd1yE, qdmo[idﬂp ﬁeﬁdﬁmblnyyl indolyl,
h one_ or rmre substituents described herein. [0030]

benzimidgpivhs beftzo Byramdalciiproligyloipdazohd) dedolizingl. ahthalssinyl, pyridazinyl,
i 0 cy l p

trlazuli}’lc )}%:(ﬁlg%&elﬂf H?%fé%l?}?f ﬁiyx]lriyl,l oo%g%}%yl trff%&lglp ﬁﬁéc}&zolyl thiadiazolyl,

furazdn—yhy cﬂenmfntaz&yé,n Ydenzmhrdphétgbk,y | beniethmblgh edbehzaxaydlyl, quinazolinyl,
cycloh x- 3-enyl, cycl ohexadi enyl,
qum%@l&?{yi ﬁ@‘?’nd lgp%b{rwynd&yi ononyl , cycl odecyl,
0035¢yC! Oumﬁ |
00351 QUTHE G 1L RURIREY el ik AR BEGA o
[0036The t erTﬂns terheteamiopmdretefert hetver sigrebisbthemnd a compound which are non-
clic r %%‘)as used herein are used

Supeqr?ﬂoégt?:l Eﬁﬁgra‘maﬁe%\ T80 a saturated or partially

[0037)ins at UIThk @&t BiRAGYShe® ERE fodd p&if ofgo;%]t?baﬁlthféﬂs #hRABire not mirror
in which at | east one ring atomls a heteroatom

images pf epeaighar] y sel ect ed from ni trogen, oxygen and

o037 Wl ST, TR RS 51 R0t i

energie@mmemtéryowehlbl@m AbwBkfryBahedr! t uents descri bed
bel ow. The radical may be a carbon radical or

[003%et er odhenPhrash ¢aharmpreuticallyn adseptable’c J@ﬂ@ates ntblaU dbe substance or
Qgy Y r C | S0

comp S AF LGB pemkED 859G Yor QoGP Rl T vy imgnediems

compsgihga drechlatipal dndidd the thagahdl baingdreaRl tadrowah.i C

ar boc3hc1I ic or heterocyclic ring. The heterocycle na

[0040h0. & a s chhEsseo etRechive Hemuit whshes sacampuntpelk spmpeund that, when
t r

adm1r1; éﬁrreg r{§ aa?{émnzeﬂl_lgt &ég hﬁ%ﬂcﬁﬁ%g&rﬁ% Psyg l:%}&}n&y {12%1? A prevent a

partictar tliseasg, caorg[tmmp orldisonder m‘edmted L] dﬁzanheltyfraf obe or more AKT protein

nj dazol att ached i m.dazol - L .
kmase(ﬂdyaqwc‘ﬂ%% aéslléwmle%na? RN can5405 GB%I Speefgitnkinases, (i)
attenugte! hiBli GO eIRLRAME AL Sr MRS LYhMbEY oPhilepartfQuidrdiease, 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



noi eti es are isoindoline-|,3-dionyl and
1, 1- di oxo-t hi onor phol i nyl. The heterocycl e groups
wherelosser e optional ly substituted i ndependent PGT/uB2008/069147
or preQ/@ﬁtaQ\r/e ARAGIrSY Bkicil 83l sbide £ £ Pféderﬁ‘?{fr Qldv dbRAIRksen) an undesired
Exenpl ary het érocyclyl gfoups include, but are not
physiblbgictlechangs oodgisomay | F OIalzurpq)@s o this mmen’n@mWeneﬁmal or desired clinical

resulti 1%ctlEfSel, m{l{etaﬁq?;;ls% ?@{epo %\{a}i%/orb Pé é%ling o%‘;r dﬁmm)fshinent of extent of

disead¥DétRhIAL Y k., thWQﬂQﬁlﬁQPsltét@ ok d1sE£§e066‘4£5}’ br sl@Wﬁ@roﬂ'ﬂlﬁéﬁée progression,
honoplpera2|nyl honopi peri di nyl, oxepanyl, thie

an
ameliotatige pr pylliatieri aﬁ@pudmhse stafe eny$810mﬁwigpﬁte®mhﬂ@ﬁyr %lotal) whether

detectgiélf:ycgrh@%%iﬁc%%Lny rei%gﬁ;%t? é‘dy rrtgﬁaéqlr Sr g?r];guglﬁvi’(zlal as compared to

expecie%lt Juiyslriethbi %Mﬁlﬁig)’tkeatrﬁelﬁy Tk ﬁVheedQOfHYdatrﬁéﬂt fdlude those already
3-pyrrolinyl, indolinyl, 2H pyranyl, 4Hp§ran

with ﬂﬁpcmadﬂylpn o1 dssomle@)aél‘miyas theye Zousidi tayhe, predisposed iteihaying the disease
i thi N
COIldl? e} glét?b op eit Be gla Is(e:é) gi% F A7 &é g] ﬁ%g@gﬁ?g‘&@&ﬁ%lbmng the disease
condifig@bi Th@“@frﬂs ]-'tr@dthgpt anydt" . asgl "treatment" embrace both preventative, ie.,
azabhi cycl o] 2. 2. 2] hexanyl . [0033] The term "heteroaryl"”
PTOPhé@CU%é‘Bdﬂ? igliye weatd@ent- t o a nonoval ent aromatic radi cal
Pax 6 | ibY3ECaritn3Gthat h
o0 25yl BT B0 S SIS0 s r
is at r&k@lﬁﬁe‘mbcﬁmﬁg a Idrsgaﬁtdek@ﬁﬁﬂ hereén deltiecladésobutiis de!ﬁﬁniﬂﬁhﬂoL guinea pigs,

sel ected fromnitrogen, oxygen, and sul fur. The
dogs, I‘Eétlse‘iaEhF‘We harpsters. andrimateie incliding BypaShed wher e such

[00433S poss{'h@'tﬁ-m ;%Eﬁa{ ﬁé’ "9§ Q4RSI TR REinSRGd1RAS bhNomarily included in

ubstitute W th one or nore
comnsdislt pactkegﬁssofd@sxapeltte:dpﬂmdum nthat[ 060B«h iEfoampli@s abdut the indications,

usageggl})?a(rggﬁégmiq rou S,oql:cgr}‘%rlay %Ilﬁaabm gﬁgvﬁb}lll’lglspmﬁl}ecdﬁﬁn%ﬁgqg}e use of such
theraﬁé)ﬁh@éﬁid)ﬁl:ts tri azoI yl, pyrazinyl, tetrazolyl, furyl,

hi enyl, isoxazolyl, thiazolyl, oxazolyl,
[0044]sot hi é&l@ltm "3 e lusﬂdyhe,‘relqmqam PIeyQr, mq’)l‘Soqui noI i nyI

004750145, BRSS! Vs SRR i SR compencs o i

preseht’ irﬁréht'ibﬂ ands OédmeiIunlls ot IRSrindla Yt indhedels NYEm ounds of Formula T and
oxadlazolyl triazolyl, thiadiazolyl, thiadiazolyl,

tautomelsa zegaglved bepaIsomeEsz aﬁgsplveée@@tqﬁeménwacemlc mixtures, solvates,
metabqouf:t]e%giaq Etm%'u}ﬁ tl}e1nz ceu Qa%'l acc%{%ﬂgéﬁksg QM& gPanriﬂaceutlcally acceptable

ur opyri
prodr[,[ ﬁéﬂeof[he term " hal ogen as used herei n means fl uoro,

| oro, brono or_ iodo, [0036] The term "enanti oner
[0046]ef or 3 1t & v wndersionds thab i1 Instangescwhess (WA QRHRET adigals are used in

succeSS0F %D@Jﬂn%%gghﬁent 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



mrror images of one another. [0037] The term
"di astereoner” refers to a pair of optical isoners
wokiogho@se not mrror i mages of one anot her. [POBB$20081669147
. r " ", " i. !
signaly Al S A s and P ATEO R L el IS s,
[0049] nt er chingemetal, iheinvesticon ihduwdesnemppubds ofithe Fofnodal] The
phrase "pharmaceutically acceptabl e" indicates that
t he substance or conposition i's conpati ble chem cally
and/ or toxicologically with tNe other ingredients
conprising a fornul ati on, r{gl ?\rt he mammal bei ng
treated therew th. [0040] Xfhenphrase "effective
amount” nmeans an anount conmpound that, when
adm nistered to a manmal pe\efg of such treatnent, is
sufficient to (i) treat o nt a particul ar
di sease, condition, or di% @Igr nmedi ated by the
activity of one or nore AKT protein kinases, tyrosine
ki nases, additional serine/tfjreonine kinases, and/or
dual specificity kinases, (il) attenuate, aneliorate,
and resslved émuintiamerspresoloed dinsteresyneyst ambplofrmbbeaitipalhyt dcceptalple salts thereof,
di sease, condition, or disorder, or (iii) prevent or
wheregs| ay the onset of one or nore synptoms of the
[oosopart ! cyllag ﬁ"%eﬁﬁe%é}ﬁ@ﬁtw LM tedOforH 1B M &t, HRHC CFF,@HFZ or CHyF;
erein. [0041] "Treating™ is Intended to mean at [ east
[0051F he mi R?QEHJ OH, OMeordi;sease condition in a manmal ,

uch as,a n,that is affected, at least in part,
[0052f)y t he d??’tﬁ?b > one or nmore AKT protein kinases,

[0053] YT OSi RE ik NBREBs, opddi:t i Onal serine/threonine kinases,
and/ or dual specificity kinases. The terns "treat" and
"treatment” refgR _togrSoth therapeutic treatment and
prophyl acti cor preNentative neasures, wherein the
object is to prevent or slow down (lessen) an
undesi red physi dC8R &al change or disorder. For
pur poses of this invention, beneficial or desired
clinical results incfiit but are not Iinited to,
al l'evi ation qfErsy , dimnishment of extent of
di sease, s@ébi i z&d (i\e#° not worsening) state of
di sease, delay or slow g of disease progression,

[0054qams! i orggsi on or pallia :of the disease state, and

rem ssion (whether partial or total), whether d
[0055¢iet ect &bisePhsnylpritonally swhstitutedrpe apenimfour & erapRscT a7 membere

i RS SO ST AR €0 0, Xpected survival

[0056] nc| Ud®tdndsSR® aderi@dehendently H, OCH;, 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;,



with the condition or disorder as well as those found
to be predisposed to having the di sease condition but
wWhanwe/00s69 yet been di agnosed as having it; nodeUCEUB2998/069147

f1he terns
ngg\g )lzng ,)2%1%? Qg‘fﬂ?& 8B§h&ﬁﬁgg?&r:rght 3al%r ace bot h

[0058)pr eventRatis hyiirogerﬁand Rt ad B wgtther, with thepatbins &t whizch they are attached

treat ment.. 042] As, used herein, the term"nmanmmal "
form téft%ﬁén%beae%%t?fpar%a@a haKing@e DIEZCRZOTSr (s at ri sk
[0059Ef deveglagpj gapeﬁl sease described herein and includes,

i s not |mtedto ui nea pigs, dogs, cats, rats,

[0060ki ce, laRA isisandaRN tendrR nagetber witicthediongs tlmuwﬂanlsthey(awai]ached form

The ter ack insert" is used tao refer to
o 5-6 RS RE L FORRTING OPHEY tfas HUBET PR
[0061@ackagqgaggthla§erﬁQ,§Mé c products, that contain
informati on about the’indications, usage, dosage,
[00623dni ni o rR iand, RE dogetlzr netith athie oatema il /warichnethey r@g% attached from a
oSoncet ni ng the use of such therapeutic products.
CYCIOPBY 4TS he term "a" as used herein neans one or nore.
[0063] 0045] eAsh yset hﬁfeﬁéﬂﬂenﬂﬁ%at@eﬁs ¢ aQmRRUN 0t - I:}hiléhllgrl 0-(C;-Cs-

invention," "conmpounds of -the present inventi

alkyl); @Emp@CrﬁdsS(Gt thllmlt] &N, OCHnoherybsNHoMyQuMis-(61-Cs-alkyl), N-(C1-Ce-

d
a1 S B AP B, Ry BEHLP o RRRLOATREAC o CONH:
C(O)]!‘I!%K@p@ngaIk@S)5 aﬁiladj((S)N(ijGiamym phar maceutical | y

acceptabl e salts) and pharnaceutlcally accept abl e
[00644 odr uge andhe rateomdeqe@émty 0,11, 2 §r 8 vithethe preAs: theldm a9 must equal 2,
30r4 &mknstances where two or nore radicals are used in
duccession to define a substituent attached to a
[00633t ruct yie0 drhe first named radical is considered to be
termnal and the |ast naned radical js con3|de{%g to
(0068 at ¢ 48 geRFrRlotherinyentipn inclirdes pompeIgls Ph alfor
exanpl e, an arylal kyl radical js attached to the
structure in question by the kyI group. [0047] AKT
I NHI BI TORS [ 0048] The invent{?i onpounds of Fornula |
are useful for inhibiting AK te|n ki nases. The
conpounds of Fornula I n?yrdt-: beR’usef ul as
i nhi bitors of tyrosine kI'ngses wel|l as serine and
t hreoni ne ki nases in addi ¢ tg AKT. Such conpounds
have utility as Z

R? ‘q2a

| |
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 CFs;

10



t herapeutic agents for di seases that can be treated by

the inhibition of the AKT protein kinasesignaling
w@aaobmasseand tyrosi ne and serine/threoni ne ki NBGBEUS2008/069147

recept or pathma¥§. [Q@49] In general, the invention

i ncl udes conpoundsydt the Fornula | : | and resol ved

enantioners, resol yed di astereoners, and

phar maceuti cal | yCR&®R®gpt abl e salts thereof, wherein:

[0050] R1 and Rl a ak@ i ndependently selected fromH,

Me, Et, V|nyI CF3, CHgg or CH2F; [0051] R2 is H OH

Owe or F; OOSZLfRQalls H M or F;, [0053] R3is H

Me, Et, or .efSR'Rp 0s phenyl optionally

substltute%l by one to ur Re groups or a 5-6 nenbered

etero | optionally dubstituted by a hal ogen; [0056]
[00711225 and?‘F%

are independently H, OCH3, C3-C6-cycl oal kyl
[0072}1)pt i 0”@' iSYpIﬁHﬁsdéitfoﬁél%d sWMstitutdd bybhe folfdud Réldidibpsr #0446 membered

mﬁ nber ed heterocycle optionally
heterogryh optie lé‘dubattﬂﬂtefﬂ:by @)halogﬁ.n C3 al kyl, cycl opr opyl et hyl

[0073£ubst i ? ut eé lﬁg dil %é’) e%‘? q_é’ §Fﬁip§l G pen%gi ?P tionally substituted

with BeOHE RAL;f 41k &HO(OXO; alkyl)! 4@6m%hib)éfe)i he@:\iocﬁ,le bb’t?onally substituted
C 1-C6-al kyl), N(CrC 6-al ky cycl

with lf)héﬁy Ci- q3,ﬁ11@dz gyc}q;proml@@‘fhyb pﬁ&](—O 1ol qcl)%fl),yqr C1-Ce-alkyl optionally
I
substi {(p&ﬁ‘l 8?%() 8§’ 1912({%/ ét%ﬁ%{%%@%gnﬂ&% se?@& detdagyrt‘oge’t O\&C ﬁ6 -alkyl), CN,

F, NHhe NTI‘,{((th;eﬂk)tl}Q WICelTsaligy), 2 r@cl@bto@@b eghdnyt, mualdf&zcﬂyl piperidinyl,
heterocyclic_ ri ng opti onal | y S bstltuted W th

Yol OO B E?Hﬁ%yqfﬁ@é%’éf SSRERY] CTFtEby

[0074 al Oggar § é‘ﬁﬂd@: I\}éﬂ‘%/%t N tgecﬁggg%%_é\%& tlleg;%r@laﬁé’c'h}d form a 4-7
mem beyeell hq:tempyctlmetlhglopﬂnﬂal[ylsmuaité@/ Iwithoond @9 S8preRgroups independently
e OB BB SRR R, PEate b ci-ocs,
NHMM@JI&%‘(b)zgm gﬁG%tﬁMf)ﬁﬂleﬂ&FaﬁH Elegamyptom [0059] R

or Ra“is H and
[0075 oget hBFandRP]alteHé atonms to which they are attached

[0076I &r)mr ?ﬂgRﬁ}s{ﬁ C@gﬁ &nﬂ%%&%ﬂe‘% lv&lfl& tlhle g%msat wrlgch t[Pley Sfe 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”)
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[0061] Rc and Rd are H or Me, [0062] or Rc and Rd
together with the atomto which they are attached from
w@2@yobapy opyl ring; [0063] each Re is i ndepenB&nub008/069147

optoft OB Ay 7 £ Y SActeafs ek pom . L B, 1

methyiH2thyINGRoprofy ( fémblfﬁgsl aiyéqybr)ople{m @FQ&)M@J @Bt)ec&, NOz, SMe and
pi peri di ne, yrrolldl CH2F,
OCHgp ( Exemplagy R@iby i q»fr@ né@é)) mhelul éceloamVnyl 3aqhéoropheny1 4-

(Cly( en 4-
chlor(gghg?tu 4 %g%véf%wlt h eh %?og‘@%ps I ﬁ (lﬁétﬁylh?gﬁgs q@&h{a’l])bhenyl
isopréhylihenyl, 4-trifloctom@yiihepyli §- cgzhﬁoplhenyl[ Dfedoxlyphepsh Gr—eﬂhoxyphenyl 4-

the invention_includes conmpounds of the Fornul

thiomgiyylnheay) vidriibicapmedaeyrhenylesticydapapyshenido rﬂe&éorOa%ﬂuorophenyl
t | tsat f

e g P e e 1y \Cny acn el phaDy,  fluoros-

methdyphéity], 3flayto-4-GiEByorGhethyIpheiGH? fcyhr0BBluofedphersyl H3, 4€att;hlorophenyl

2,4-di orc&{herlf%lr Edjgl%%\@t@p%ny% E §h]ﬁﬁb%ﬂulc:)gﬁﬁ18 070%]‘513&0 i c’l_xllorophenyl 3,5-

{ -
dlchl@rH o ('})fg ?yﬁ&ilggt)éllr H@11}1103 glggf;?t ??lg?iéo%ﬁ&?lgf clgog)gg #ﬁ% Exg?, 3-bromo

4- ﬂu@ﬁphm&ﬂ R63 éfdeﬂumdépmhmiephdnyl H, 2@Edtﬂ@qro@391ﬂﬁropb@1ydxal RypHdifluoro-4-

| chlorq_&égy ?L%,%;ds ngosrtglt t e E%pyﬂet engi gﬂ,}‘o&o-g-é{r Eér of 05% difluoro-4-
brom%}ﬁyl' %U(Pgi{é‘g‘h‘}?hgnyl Q'-lclrﬂggdpg@nﬁl QMLdlclﬂ?@gEg{ﬂ Py Iﬁlfﬂi‘éH]'(Yx‘ophenyl 4-
chlor@atibtqr@pheeﬂl \&rcﬂﬂpr@ ﬂmronhﬁml gi- ﬁup@~4 mrpmhd@ylt Hyfluorophenyl, 3,4-

dlﬂuc}s{ﬁzl%ﬁ%le g éﬂ’%}f’ﬁol)hﬂtyé%'br%mp%}’y )%cl)xlggpg#\!gblp%orgyianyl 4-methoxyphenyl,

4- meﬁh?@'hb!ﬂlyl ﬂfﬂydlmleﬁ{}l; 4RtiBa61iodi sl pheBYT, r40iddeptnll, 4-nitrophenyl, 4-tert-
: hol i nyl, tetrahydrofuranyl, oxet anyl or
butylp@py]ahgtﬂl@mphgﬁxlg 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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[0074] or R5 and R6 together with the nitrogen to
whi ch they are attached forma 4-7 nenbered
whedenasyrl i ¢ ring optionally substituted w t hPOIESNS/069147

g ps i ndependently selected from OH, hal ogen,
F‘m‘ﬂ%eRcﬁ%H CH2CF3, CH2CH2OH, 0(C 1-C3 al kyl), C(=0) CH

[0089B, NH2In Mhither éiﬁhtbc)lmznt & By, Reyis lethyt. o;imqmamyq:mbodlments of
%nd (% al kyl; [0075] Ra and Rb are H, [0076] or Ra
Formyla LR™a4H- Ro and R6 together with the atoms to which

[0090? hey a'il? AbiRf NethJdfh&tao P ForBIRLE RY BT BECEHC 1ﬁy1) In certain

ing having one or two ring nitrogen atoms; [0077
embod]mbnﬁobfdioemhlad:RWBsH 0078] or Rc and Rd toget her vvlth

[0091 Ihﬁg?t ?’@)6’%‘8}1\,24&@?9%6 anPrePa@B%lﬁlgzﬁ fy}ﬁg}gggr%?er%% QIBXJ)diments of

Formﬁi@‘lak]@% C3- C6- cycl oal kyI 0-(C 1-C6- al kyl), CF3,
OCF 3, S(C 1- C6- al kyqﬁ? OCH 2-phenyl, NH2, N2,
[0092\H ( C 'In o@sembedjingnt P(o@nmladesR ‘dpklyl) 2, piperidine,

yrroI|d| ne 2F g OH SQ2(Cr
[0093F5_ a1 ky? @%ﬁeﬁp@éﬁ’lﬁ% gmljy? and [0080] m
[0094?nd n iiﬁﬁnétﬁ@l%ﬂﬂﬂﬁﬁéﬂt)bf@onﬂul@[ 12 andi A afelTe prOV| SO

(m+ n) nust equal 2, 3 or 4, and [0Q081 p is Qor
[0095] . [oosquot esrhodiment of Faanwda §rRLis Fomdfor ,
xarrplsm ude £ "“Ph ) optien S h%t bd ts of
009 T o 4P eb B RITHHS ot PRbELRCR: P St spimens o
Formfla ICR??iBH. |, methyl, ethyl, | sopropyl tert but yI,

cycl opropy CN, CF3, Ow, , SMe and
[0097bCH? Ph In BRether cambpdimens it ﬁﬁﬁ{l'éla SfRGSQMF ude phenyl,
chl or ' Iy substituted with one t
[0098i £ uorI%%ﬂ@%bedli\‘lﬁ%? 8?%8%@@5‘ G i’saﬁgérﬁfl %gﬂ@% y’ substituted with one to
four R*@bbpd. phenyl , Al sopropyl phenyl
4-trifl uorometh Jphen

- ph l, . . .
. K
four %&u{q or de §BH§'{1 Ow&tﬂ@)ﬁ{om ¥, C@ld MORYdiR1e '%Miyl isopropyl, tert- butyl

uor opheny 3, 4- d| uor opheny
cycloprdpyh N, 3CF4, GvedEn PICF; 3NODhiSVie-and mrﬂuﬁhp rfewmplary embodiments of

G 113:_1*(], ﬂghgngl t%@ﬂ%&ﬂ@? %é—lcm%qﬁheflyl, 4-chlorophenyl, 4-fluorophenyl, 4-
bromBpleh§ ) 04-Rietd yiisHeAPH ¥ty IpBertyl A1t G S P63 MPHRAYI, . 4-trifluoromethylphenyl, 4-
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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2, 4-di chl orophenyl, 2, 4-difl uorophenyl,
2-chl or o- 4-fl uorophenyl, 2-fl uoro-4-chlorophenyl, 3, 5-
walr@bbeisephenyl . 3, 5-di fl uor ophenyl , PCT/US2008/069147
tnﬂu&oﬁ@ih?fﬂheéylf bliﬁfoﬁphﬁﬂﬂh@roﬁleﬁmcfﬂ{eﬁyldf 3t fR6-2RRENYIomethoxyphenyl, 3-
brofo- 4-11 uor ophenyl | uor o- 4- chl or ophenyl ,
ﬂuor(ﬁ4 Briffadrbmethylphenyll aod éﬂhﬁnyﬁomemcﬁi-yphemybor 0- 4-

[0010@51 |3 ° (rj io n ffg%lo ¢ 13%%(?1 {) I‘?g %ﬁo go g?flﬁ u‘g ¥1610129_pheny1 4-fluorophenyl, 4-

bromBHRAPR he tyiodophen i Q%ﬁrrﬁﬁﬁ%}ﬂéth 1ph or ophefMydrmethoxyphenyl 4-
%? ?g?chlorodﬁényl 3, 4- dlchlorogﬁgﬁgl Achl or o- YRR

ﬂuomsﬂmh@nyipmmo 4-3hlolrbnheny142 f4+d;dﬂoq@pbmu or 3 4-dichlorophenyl.

fluoro-4 bro hen 4-1 | ophe .
100165} ¢ | 078 e DROSSHER] of |ESmain bt TPt e fmbered. monocyclic
heterdhr@pBibRalR subktitatedMyeshglor ni’org‘hhﬁgéﬁﬁép g R¥#tain embodiments, G may be a

4-met hyl phenyl, 4-cyanophen
thioplener pr mmyadmemp@nea@m Substltuiéé phiergpe, on-mprer bplegeRs. | In certain
emboé _r%e%& @Juls ?églﬁsé]?ﬂ&# %}ﬁone ]ilalfgée%p I'l"%tr‘ﬁ/cular embodiments include:

2-fluoro-4- trlquQronethyI henyl , 3% Y,
quoro-4-tri<€E§fonet oxyphenyl( ™ =
3-fluoro-4-trNfg uoro | pheny}-gnd | N

Atrifluoronet hoxyphegyl . [0083] Referring to the G

group of Formula | , the phrase '5-6 nenbered-
t & I
B e L

[0010sybst i tIﬂbﬁdelhbodiﬁieﬁ’gﬁ’ff&)rmB&rlL RE Aror ethghpl es i ncl ude,
but are not limted to, the structures: [0084] In one

[00183h0ii e e embeimsnt of Hormpia §, B it hydaeges; <thyl of ssprenyl-
[0010§gbhd' TR Bhe &&b&ﬁg@é@fﬂmﬁ 5aﬂa—‘ Rbyle pp Wher ein sai d

I's option conflguratlon [ 0086]
[001 06 anotIhlene embodinmaMfEﬁnnﬁtNl;rﬁlc and R'ale3H.i s et hyl .

087] .l di f F I ,
o017 gh ey RO, Rt ok L Sl Mt e soms o

wh1cl?9f3§1 WU BEAQ orth b £87 4 e 3@%%&&&?&& fhg EQ%HE bfle hltnoggn atom. In

is H hi certain e I ment Formul a
certalﬁzl emtmdandzms m neOhRT is BEEGSh, Rhonh &’ tegtblmlwnﬁnthe@toms to which
tai n enbodi rent s of For

they are glBERd o £ By mberRS brEroC Ko B e R Ty tpin, such that

A has thRlorkmuit hyl . In certain enbodi ments of Formnul a |
Rla is H [0090] In another enbodi ment of Formula I
Rl is CH=CH2 (vinyl). In certainNrSnbodi nents of
Formula |, Rais H ( \(CRcRd)n

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.
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[0091] In another enbodinment of Formula | , RLis

CH2CH. In certain enbodinents of Formula | , Rlais H
W(pmmqmsbm one enbodi nrent of Formula | , R a iBCHUS2008/069147

093] n For Ia | and R2a are

1001099 %P 5t 3 P AR ST PG | R and

[0011BRa ar gn Enoth&%ﬁﬁodhxﬁeﬁ@ﬂﬁﬂhuﬁﬂbﬂﬂis@@ﬁd ffis EO liirdh@hdr embodiment
R2 is Fand RRa is H [0096] In another enbodi nent of

of Formglarly ngis |2 andmpis& OH. | n certain enbodi nents of

[001 IEg %: gn %){16 ﬁ%h@ghf 1%8'8181% I, Iﬁ 152ggltlgqr Bgéwﬁgsﬁ%ﬁrﬁ‘g Aofs represented

by thdBeull@ld , G is phenyl optionally substituted with
one to four Re groups. [0099] In one enbodi nent of
Formula | , Gis phenyl optRénq@ly substituted with
one to four groups independeni| % selected fromF, d
Br, I, nmethyl, ethyl, isopro tert-butyl,
cycl opropyl, CN, CF3, Ow, OCF3 NC2, SNb and
OCH2Ph. Exenpl ary enbodin@ﬁ“ G incl ude phenyl,
2-chl or ophenyl, 3-chl orophen 4- chl or ophenyl ,
4-fl uorophenyl, 4- bronmophenyl, 4-nethyl phenyl,
4- et hyl phenyl, 4-isopropyl phdnyl,

whereing{é?holgogggﬁé?ym% %%‘;{%fgh%%g?phin{:m onet hyl phenyl ,

[00112] ri f | ugEcetmRE b@tsmhﬁﬁwof%nﬁmllow sRyRpheny!
4-chloro-3 -fluorophenyl, dlfluorophenyl Abr ono-

[00113] 1 | uorl@smpmbgdlmeab@@mmw@thﬁ phErflethyl.
f 1 uon

[001&1 fi ugﬁg%ﬁgﬁgﬁ&%ﬁgéf Or%u 3{ q? Flzjocgregalll]enyl

[00113] 4- di ¢h |c9ﬂﬂﬁfbﬁlbbﬂlméhtﬁoﬂF6ﬁﬂuﬂﬁ aphenyl,.n B, Band p is 1, such that A is
di f | uor ophenyl , 2-chl oro-4-fl uorophenyl,

represgnted by the EQIEIH}I%FophenyI 3, 5-di chl or ophenyl . 3,5-
di fl uorophenyl, 3- chl or o- 5- quorophenyI
3-chl or o- 4- f | uor ophenyl , 3-6?§£§-4 f1 uor ophenyl , 3,5-
di f I uoro-4-chl orophenyl, 2, 3-di gkuoro-4- chlorophenyl,
2,5-dif|uoro-4-ch|oropheny|, Re di fl uor o-
4- br omophenyl, 2, 3-di f| ugr o-nt- hponophenyl ,
2,5-difluoro- 4- bronophenyD(' OCH2Ph) - phenyl
4-chl or ophenyl , 2, 4- dlchR6r®%ﬁ%nyl
3,4-dich|oropheny| 4-chl oro-3 -fluorophenyl,

3-chl oro- 4- 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\
oY
Cl
[00122] In additional embodiments, A is selected from the structures:
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fl uorophenyl, 3-fluoro-4-bronophenyl, 4-fluorophenyl,

3, 4-di fl uorophenyl, 2, 4-difluorophenyl 4-bronophenyl,
wa2@bleises 2- f | uor ophenyl , 4- net hoxyphenyl PCT/US2008/069147

4- ngf,hy! phenyl, 4- gmgnophenyl At rigdi uor onet hyl phanyl ,

4-ilo ophenyl 4- ni rophenyl 4- tert- butyl phenyl,

2-fl orophenyl 3- tr quoronethyIp nyl ,

LN 4tC|| LuQr ometloyl pheny
:‘/ 0-4-trif one hoxyphe/r‘?,\( /O/Y
cl oro 4 tri a0 -thylphen .e.

4- trlfluoronethoxyphenyl [00100] In one eﬁ%odlnent of

For lal , Gis 45 ﬁhlorophenyl 4y | uor ophenyl ﬂH
phenyl 4-iod pﬁenyl 4- tr|fI o?onethylphenyl
fluornethoxyph yl, 4- thi og thlphenyl

-f 4 chl or gphe IO 2, 4-di onophenyl or N__.O
/[i;j/ or ophe [0P101] In entfodi ment Y
mutd | F,cG e d"5-6 nE 9\ ﬁﬁhocycli
het er oar yl 9|onally substituted by one or nore

hal ogens. In certain enbodi nents, G may be a thiophene
[00123} a p)ﬁl a@rlm@nalgmbp@nmnISyAsabstutut ed by one or nore

hal ogens. In certain enbodi gents, Gis substituted by

one hal ogen. Particular enbqdfments include: [00102]

I n one enbodi nent of Fornula , RS is Hor ethyl.
[00103] In one enbodiment of forygila | , R6 is H or
ethyl. [00104] In one e neﬁfﬁgf Formula |l , R6is

hydr ogen, ethyl or isopropys. T00105] In one
enbodi nent of Fornula | g/ Ra and Rb are H [00106] In
one enbodi nent of Formula | , Rc and Rd are H. [00107]
[00124h one [ephoidilaeembodimeits, Ayisisabepted fmord: Rd and R6
together with the atons to/mglch they are att
d/A\ erocyclic rlng haV| one

formia'24 to 6 nenbere
Ci\ gty o n atom | nceer nbodlneqié Rc |s
@ damd Rd anet her wi th t
Wi C gg? are attact eqhﬁa 4 to 6 ne -ere.
I

het er oc icring haV|ng one~Ni trogen atom such“that
A has the fornmula: wherein qis 1 or 2 and nis 1 or
2. Im ertain enbodinents, nis 1 and is 1,nH is 1

cl and ’s 2, or nis 2 andNﬁzls 2. [00%98] I n Qne
diment of For Lﬁgand n &6 | endantly O,
t 3

idh the pro t gm+ n) mis 3 o 3
of 47 Infparticular eModrierfs, mis 0 and n is]2, m

iel1 nnne
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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and nis 2, mis 2and nis 2, misl1landnis 1, mis
2and nis 1, or mis 2 and nis 0.[00109] In one

wepdomiasent of Fornmula | , mand n are both 1.rP¢D0300%4/069147
I n anot her enbodi nent Form,| al , mis 2and nis
0. In anot her enbodi ne of rrulal nis 2 and mis
0. [00111] In one enbodi o FOHTLH al , mis 1 n
is 1, pis 0, such that ented by the

Forrmula 1: wherein G R5, R6, Rc and Rd are as defined
herein. [00112] In certain enbodi ménts of Formula 1,

[00126F and IR carfigin mHodBdndd, the szﬁle ist al"phanfaoeilmelm am‘eptable salt" which,
Formula 1, R5 is H or eth [00114] Inc

unlesi reseRIViRE N indésratado ringiugest salrse the Wth @EnYIOI0 %ﬁ)ﬁ%ﬁtwwess of the
|
o LTI 5 O SR ey e
undesi@blt16] wherein G R6, R7, and R8 are as defined
herein, [00117] |n certain enbodi of . Fo

(00123, ainq TR SaR@O A0 ETA hlg sk GHEOHHhEh Pt groripounds which
9ndl [

are ncﬁ B%Eﬁﬂﬁ iphﬁ?na%glgt}rcﬁrlg g eﬁgg O e]élrd \g}tnﬁl; :Eﬁe@ He usgf(ljl]l as i intermediates

for pnepam@ andzotbputi fiyegt canipdﬁndmf Eoﬂnulﬁ{ﬂ arsl/d4 for sq.’eanz}ting enantiomers of

In particular enbodi ments, Ais: [00122] In
compgalaﬂlstq:lf%ﬁgpulé odi nents, Ais selected fromthe

[0012%3)r uct Wﬂlﬁ@@éﬂr dovVPeUNDS o FerRadi BNt S, A is:

I'n particular enbodi ments, A TS Selected from
[0012[900125]Cdrmpqm1ads Pk presenthiovéntiontsay hc sythesized &y synthetic routes that

ertai n enbodi nent alt is har,nma eut
includi oS A RRP S ORTE IRy R spAER PROMELFZa in tight of the
descripﬁ%h udamidl Reteih Ndhe kR nahtiaki &k ogingrlly avallable from commercial
fectiveness of the corres ondlae‘g free acid or

sourcgff svtChets §|®n¢-ﬁ1@¢phc(§trrlm¢ﬁd M AdfeeAerar (Wnatﬂ Byl é\éM ;Pr JrCI (Portland,

her WI T abl e 012 f
o). B S AREEE] (i Ssrofl) 48 knT P (G RBE HE e ant ce... prepared
- by mefhogd g@ﬁ@almﬁfdeitﬂbe&SﬂdeuYs Bh@lidiaﬁend IMﬁMEdem CR@&g,&ebisefor Organic

salts, and which useful as internmedi ate
Synthesis, v. 1-19, Wlley, NY (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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for preparing and/or purifying conpounds of Fornmula I

and/ or for separating enantioners of conpounds of
wao-oremd@Eed . [ 00128] SYNTHESI S OF COMPOUNDS OFPEIIBSA0L#069147

| [00129] ﬁfunds of the present invention may be

synt hesi ze synthetic tes that imelude processe&HPg

anal ogous (lg(nggt hose wel | m in therchenpcal arts, (r;(CR R

(ga;ttl culaMHy in light o i he desBeTNLi M clont ai ne;ﬂ’\N

Qin. —Fhe—star®»-ng miterials aLeAgeneLaﬁLy avallabLe R3

f r om corffedudirigeEbertour ces such as Sigma- Al drich (St /\r

Wouis, MO, Alfa Aesar (Ward Hll, MY, or TCl N-p

(Portl and, OR), or are readily prepared usi ng met hods

wel | known to those skill ediui Rat he art (eNgf pr epar ed

by nmethods genewdrg y desdryhed in LOUIS( Rieser and

Mary Fi eser, ets for japy c Syr@’ﬁ*e@ls v. 1-19,

Wiey NY. /6 67-1999 eja ” ?ellsteyns rélbuch
—&Elp_eél}_ﬁﬁll schgn Chepie, 4. %ufl, [ﬂgf - Ver | ag,
Berlin, |ncI©d|t§\$upplenents (also avai | abt®
Beil stein onlin abase). [00130] For ill
pur poses, Schesres 1 to 8 show general et hpts _fjor
preparing the conpounds of the present inventi
wel | as key internmedi grgs. For a nore detailgd
descrlptlon of the |ruﬁNWﬁgual reacti on steps, see the
b nples section belGM/ Those skilled in the art wll
o;%ﬁﬁ? R e bhat o zgl thetic routes may be used to
—Syrt-remwze the inv J%Hpounds Al t hough specific
starting materials an I E%ts are depicted in the
Schenmes and di scussed begl oy, Npther starting materials
and reagents can be eag] stituted to provide a
vari ety of derivatives an R2x eaction conditions. In
addi ti on, many of the conpdiinds prepared by the
met hods descri bed bel ow 8an be furt her nodified in
l'ight of this disclosure &gjffe gonventlonal chem stry

well known to those skilled Iin the art. Schene 1 o
[0013[[D013 1 ScBohe rehdwshmethod offiptdpedngéompamdd ofd ocmmaduwdierein p is 1;

of Farnpul a. |1, - whes ejsn is L Ra.,and are H. R2, ,

ol Rianl "o’ Teg®, k2 R Sy o hlte e and e

are arﬁ‘i%é &ectﬁ‘l'gcgr&%s%ﬁl Eﬁtuaﬂ&%xélﬁh(}@ 1dh a8 B diGorBI(€! 'gpPg Boc and Pg’
mJt ual exclusive fenpval conditions (e.g.

Pg
= Cszo s;eeafmi epgmp Botectivedarouppin @1;gamp|$efntheslys ‘obecrdene and Wuts Wiley-
Interswpcéeg %hlrd1 edqlgﬁjl rEhapfS Y 95 hﬁs&uctlvzzJ Xmlna%%pl of %edam\/}%tea 'onto the aldehyde 1

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

gl

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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Interscience, third edition, Chapter 7). Reductive
am nation of the amne 2 onto the al dehyde 1 using

W@ t@ngedsed condi ti ons, such as NaBH( OAc3)/ AcCH BECT/0R2008069147
500C gi ves the substitut ed amine 3. Acylation of this s

S bstltut ed 3 with the Sub@ddEttubggiatwe cooet A
| pigpsd; th&s@re of ackasse (s?ma”s” z z
|g—s—base)l3r OC-t—o—'fLOOC es the prote 14

Dipérazine 5. Renmvval of this protecting group (e.g.
f@r a Cbz group, fydrogenol ysisp etc.) gives thg
pi perazine 6. Treatnent of this piperazine 6 wwth the
hsl ogenated pyrinpding 7 at 25C tyu 230C aE or at JhiNgj
pessure and/or crowave assi st anceigi ves the
@ mjpecﬁ—e—gﬁ-»of @n ne H(for R
» i for a B oup, using n di osane at
to 50C) and final optional functiopalization of the_ _
afine (e.g. alkyl at®on, reductive'anination or
acyl ati on under st6andard conditions to introduce new 49
substituents) Wes rise to the final conpounds 9. |f
need be, thegg‘:ﬁ?‘ﬁﬂ)hogues may then be subject to
separ at i op t niques to give the single
1. DefrB@&AbA orrer?.yg)/Ml 12 13 1. Deprotection 2 . Optional
—funct i onalreRatngn 20 Schene 2 [00132] Sgrhﬂgme 2 shows a
2. Optipwelhod  of pm%ﬁgari ng conpound 20 ofR=For ngkay), , wherein
~ functippplizaled and R2anar e hydrogen; R a is M#m and R3, R5 ,
R6, Ra, Rb, ,\‘, m n and p ares N i ned herein.
According to [Schene 2, brom nation b () - pul egone 10
with brom ne giNvesS the di brom de 1f The treatnment of
the dibromde 11 with a base, such as sodi um et hoxi de,
provi des the pul'egenate 12. Oxidative cl eavage of the
puI egenate 12 using, for &¢hémé?, ozonolysis at | ow

tenperature followed b reductl ve wor ku
[0013%| o4/ Esbsmag sBews 8 @ﬁ eesringe g of of Pofflia 1 wherein ',
Jreeal, drfgen & %9 1%(3 R Rh RNIROUREGy | ﬁ‘aﬁchﬁ are as defined
pr esenc ase, OH i n ‘et hanol ,” fol | owed

hereihy Aedudihg ao Suhemlee? n‘bnonmnttm)ngof) - plﬂcgmes];(hwd‘ér tromine gives the
dlbI‘O]{I:lo dlh drﬁi@yéﬁ?t%‘rﬁ‘g?’ﬂ éﬁqglbr&g%cfeviflvgﬂl 3 naggms@ gsf fSOO({IUIII 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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conmpound 16 (e.g. hal ogenation) using, for exanple,
POCl 3 or SOOI 2 at -20C to 100C to give the
webdogesyr i mi di ne, gives the functionalized  PCT/US2008/069147
enantio¥deldn di ne-cycl opentane unit 17. Displacenment of the
eaving group, using a suitable protected/ substituted
pi peridine 48 at 0C tq) 150C gi ves the pi perl di ne 19.

E)ep t ectinonNN@f F( ne, #&iQionexanpl e, for aavdsec R, o
P oeUS Hrg—HCl | oNtine at—0C Fe Npanmd—+ naf“*?j\*n
Lonal functi ona g, of the am éﬁ g. N

al ky?ation, reductive ami nation or acylation to

it roduce new substiZuents) gives risezxo the final 4

compound 20. If need be, these anal ogues may then be

subj ect to separation techniques to give the

si ngl eenanti ongys. Activation 2,1 22 23 24 Oxidatipgn n [ 1
29 Scheng, 3 [ 00133] ACSgherrg 8 she vvs aa@@ fR1 YR
_Sdatioqyr i ng'” og‘nd—2—§—-of

R2a is H and Ra, R3 R ,R7 Ra, Rb ,Néhd 18
m n and p areodefl ned heredon Accordi ng to Sebene 3,
treatnent of .4 he keto ester 2 aevmth t hi ourea ina2t he
presence of a base such as KOH in ethanol, followed by
reduction of the nercapto N&Roup under st andar d

C@ndltl ons (e.g. Raney C%abm yst in ammoni a) affords
JE hydr oxypyri m di ne 23" Act ivtaion (e.qg.

a ogent at bepiipctiod the\(ygbiydf’8xypyr| m di ne g3 un %ng
st angard co1°rd-|t|ons RéRY.N POCl 3) provides t([kré:

2 opyrZi dieEne 24. The oxidation of the

- or opyrl mdi ne 24 Rii th afigexi di zing a ptY such as
n de<provi des theR & oxi de 25.

CPBA, or hydrogen perg
Rear r angenent of the N dxid 5 wth acetic anhydride
yields the internedi ate 26. Lgnpound 26 is then
hydrol yzed (e.g. LiOH or NgOH at OC to 5C0C) to give
the al cohol 27. Conmpound 27 is then reacted with the

desi red substltut ed pi per &chemme 38 according to the

oce i bed i ene L to provi C .2
[001%@_ | f ngg Sﬁgmﬁ)a Inger]%og c{fl%eéaraaag 8?)‘?‘ ofcﬁprmupadl, wherein R” is
OH, Rengt jjogul RZ’aan’OR? , Rhe el @dhel R8 meRDen, n and p are defined herein.

According to Scheme 3, treatment of the keto ester 21 with thiourea in the presence of a base

NHPg

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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protected (e.g. TBS group) at this stage to avoid
potential conplications. Renpval of the protecting
w@e@apodsey) of compound 28, for exanpl e using BCI/US2008/069147

acylatﬂ)ﬁ Gedudti® Ahimdlt &e) Er §fdard aﬁﬁdlﬁbﬁwgwa@ ghe fully functionalized
ubsequent, optional functionalization of the free

compcamdri’e (Bhig compiuyidalq may alspl bet Subject Fesppatafion teghnigues tnprovide the

snle e SRSF oSO e o R bt peip (e coumo
chromB@gfiphl SIPLE SEE QQd')aiebﬁ@taH%ﬁGﬂl aﬂ@@vﬁt@zaﬁmwcamqum

single di ast er eoners by either chiral separation,
standard non-chiral separation (e.g. colum

r,Cheomat agjoaphy, HPIoC SFQH,HE0S) | rRecylost aI |1 zatdten or [ j

R1a by U1 zat 1.0Ra ues. 1., Deprg ‘
tional functi Ilzatl o p 32 Sc @ 4 00ﬂ3 Sche
4 ows an al termnatyye nmethod of p eparl ng cﬁnj\gﬂnd 3
of Formula I , wherein R2 and R2a are H and

>R3, R5 , R6, R7,30Ra, Rb, Rc, Rd, m 2a and p ar

defi ned herein. According to Scheme 3, ani mati on'®of
keto ester 2 1 uskRY an armmoni a synthon gi ves conpound
30. Pyrimdine fiormmtion using, for exanple, anmonium
formate, in thémpresence of formam de at 50C to 250C

1%2%&5 nat 4%} pf@ssure and/ or m crowave assi stance
'_gl_@Les The big c unit 23. Activation of congegnd 23

2 WShoRd, for exaﬁ@ POCl 3 or SOO , gi wes th RERY).
fuati¢rielizatioed pyrds and di spl acenent of th S IeaV| ng
group, using a suitaBl®e protected/ substi :e%
pi peridine 18 gk o 150C gives the pl'g ne 31.
Depr ot ecti on of am ne, (for exanple, for a Boc
group, using HA in dioxane at 0C to 50C) and final
optional functiorm@lization of the amne (e.qg.
al kyl ation, reductive am nation or acylation to
i ntroduce new substituent SFh¢Neds rise to the final

[0013%E”p°“%‘3ﬁe1§34 shéwQSEQhQﬁ %Jélﬁéﬁoél%%%uﬁﬁ% EEMpdHAB206f Formula 1,

separation techniques to grve the single
wheredi aa%tandrm?f‘ areHhmteR'5 RYREIBS , BEhBARE REhBHSR & mvat #rstip are defined

i) RS RSSO0 354 LRATee &1 S LIk svmon e

compgqnd 9 Pinidie foffatidh usth@ Rt dRaRbR, Qﬁﬁioﬂﬁﬂn 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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herein. According to Schenme 5, treatnment of the
al cohol 33 with a fluorinating agent, such as DAST at
WO 7@@006569.00C, gi ves the fluoro derivative 34.PCT/US2008/069147
Deprotection of the am ne, (for exanple, nglgsr a Boc
group, using HO in dioxane at 0C to SOCERCQ,,nd final
optional functionalization of the am ngy(e. Zj
al kfil ation, reductige anination or a pbon to NHPg
in rg\duce QW subs Yt uents) gives rigg tp the finak  crerey
&0 polmid : e ,g}\k;e, "tharsdsatiomnal ogues y then be(rfm(

ct to sep&f@ti\/tzn te&mb_iioﬁflue_s to gke h@;wsi ngIGeWpN\,%O
a 6 sheass

nfi omers. 36 Q37_3p ScRENEE''00136]
wé@ nBthod of preparimg compound 39 of Fd |,
wherein p is 0; NR3R6 is such that the dhing cannot be
further acylated by conpound 4; and B2, R2a, Rl, Rl a,
R3, R5 , .R6, R7, Ra, Rb, gc Rd, mand n are defined
herein. Acylation of the GBI Pyt ed anine 36 with the

[001381DSt i Keh&hle SN PRIEAHURE pfe hﬁn% E‘@m]%ﬁﬁa%(& FtmaladasBerein R? is
(such as Hunig's base) at - 509 0C gives the

fluoripg, &R "¢ bytrpgqesnd RneR 37R{, FRY pRotlie7gtRan§b,9R°0 RS) m, Remngvpare defined
hereirfy; AGHsinB i SFhim S HRiRal 5 s pliRbefabiud Aifinafine abbht, such as

DASDia¥ €384 e ROPRT, 8 dxethdBluckd QRtiNEBiNe 94. tDépgroREMSH BE ithe amine, (for

38 with the hal ogenated pyrimdine 7 at50C to 250C i
examplad/for aaBoRi gieupr esisgr HCAniay dioxane rapvidie tast(°6) atnde final optional

Q] . roduct 39...1f .need,be. these. I :
funceBhAEGH G B AU G alkkbubToRo R Er AR D s froduce new
substisieA) @ivegatisei ton@eé Sinal Goripoutd SEhafMmBeed bé)Othesé] arfaldp@e® mhy then be

. denonstrates an alternative way for the formati on of
subjeqtAq yengfatiog tephnigues to giyetheisigoenappemenrl, Rla, R3, R5

R6, R7, Ra, Rb, Rc, Rd, m gesgnd n are defined herei sz

and NRgreand Pgl arg prot ectQiﬁgFnggr oups With nutually ‘e

exclashve renovak conditi (e.g. Boc and Cbz (o
gr‘@ups) . AcyFlga’H\i_gYT’/( f the tut ed RPbB@nd0 W G R®
tdie” substit i perazipe. 4 in thepres@mce of NH

base (such as Huni g's base) at £20C to 100C gi ves the
prdfected piperazine 4 1 (Pg:": protecting group). 38
Renoval of this protecting group (e.g. for a Boc
group, HA in

R1R1a Hal

N ROREN ~
@I\)\’)N (R, i i /N R%
R R 7 (8',1] O)\Q(RZ
Em— G Tor R'G1a
39
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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di oxane, or for a Cbz group, hydrogenation, etc.)
gi ves the piperazine 42. Treatnent of this piperazine
wda 200i00ds64 he hal ogenat ed pyri mdine 7 at 50C tRCRESI008/069147
o essure a Crowav.e, assi.st
s0°C 708G Rl AEnBR REE A0 risT G Y R RO product 39. 1t
need BEOHRSY laRfloglicdUay Ghéh bE ubRcBeS sepdehtidn tedhAiydéteto @lve the single
0C to 50C, etc. ) and subsequent optiona
enantpmees i onal i zation (e.g. al kylation, reductive
am nation or acylation to iptroduce new substituents)

§ riseto tng final co nd 44. |If need be, theSQZ;%
;ﬁﬁﬁggues nanyQenobe subgfgc fo separation techniq gg r

o gi've theg'sy ngi-€ enant RSchene L00138] Sch R®
GyyBishows an_a#t naﬁﬁ' ve \)@y il nivvhl ch coRfRAURE g0 of Vm%r
Formul a |, wherein i & OH, a is H Rl Ra R3° RS
400, R7, Ra, Rb, Rc, Rd, myp and n are defined 42
herein; and Pg and Pg are protecting groups with
nmutual | y excl usi ve renoval conditions (e.g. Boc and
TBS groups - see, for exanple, 'Protective C}oups |n
=R d&hi c Resi s’ by G eene and Wit s, R°R®N,

zggﬁgy-lnte SGi @Q@ bee pre gﬁwwdﬂbcordln J\Xi><
ne 8 co act gmmm|..&he deS|
R? §ﬁbs%7tuted Eféz ccorthfmrfirthe pr(céﬂure R'2
descfi bed ingSc ene RB provi de conmpound 47.6G
Protection of this alksohol 47 (e.g. TBS group, u5|ng

TBSOTf in the presence of a%k nyne base, such as
Huni g' s base) gives conpo§ ™%’ Renoval of the amine
[0013P] Ot ecSthgngT7 aeaaoxﬁsmfes QN amhauwswmg foxGhdlforation JtF(A4)a@f Formula I,

-20C to 5 Boc .grou ives the free am ne
wherejt B3 9 4 pé% nﬁg uR«% &g Rai H? gcaplﬁ@»sfgeh and gurs, defened Ferein and Pg

and ngﬂ&g%@&ch{% gtb‘?@ | e ﬁéﬁﬁ te&gﬁ]tsﬁ?%t hﬁﬁg{lﬁdco'nﬂg%&ﬁéjé a%&c and Cbz

groupp). egepladonfof ah«b aslsstifted) amihen 4@ ' veittd &&esmutuﬁ';ﬂ@dymlﬂé}ﬁbﬁbxe 4 in the
gives the urea 52. Renoval of t

preserfioial Gobie doieh s LOIRE BORIeAG! HUSGrjo (1BG)C ives dhepigipted piperazine 41

e SRR TRl AR /M o it i
dioxaig cor g°DD a @bmgduguh&imgmaﬁom [td. ppives fthenpipermki42at Teatment of this

pipers a0 0k T AR IRsE A SR et G ASH oA ety peessure andlor

micro@aVe §ss’i§@eﬁ1¢£ léh ¥ tlcléJ RéhRakd 48d ReBIHRALGOhe Imifd Bﬁﬂtécl’lng group (e.g.
r enmoval e al cohol protecting group (e

g.
for a BpydiCldia ch@mlc,eatsmerto DO°TBAF.) hind sabsT@BNY ppmmlahfunct';@l@hzatlon (e.g.

,alkyla&;gg} rgglé(%lvg él\r/ngﬁ%togliqrfafgaé ngﬁpgwetnggvh%% ggrﬁ%ggglves nse%o the final

compHirvA4d eIfthb&d Bd, Qﬂésé aﬂétlégﬁe@ TRSMRES bb ¥uls héth@ kepakdtionl techniques to give
separ ati on, standard non-chi'ral separation (e.qg.
the single enantiomers.
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col um chr omat ogr aphy, HPLC, SFC, etc),
recyrstallization or derivitization techniques.

WO 0®8&I565i M | ar procedures can al so be envi saperUs2008/069147
(wi t hout pghe al cohol protection/deprotection steps)

for compounds vvhereF’fRZ is Hor F |nst'?-:9ad of OH. H
RﬁaO@:MO] u/\tordl ngI anot her aspect the i nvention
des@ Rt hod jprzep@;r,tgm conp SR?,OfDeJ:&)Jc{m| a IR1a N~ RS

c@rpr*r*srng* [06%41] a)—T—erac'tl i ng
t hé' f or mufea: whe 41 , Rl a, %\/Qaare as JN
defined herein a I is a hal oge th a conpound

the formul a: naherein G R3, Rﬂ;ORd n, mand p d19€
as defined herein antd Pg is a protecting group as 49

defined herein, followed by deprotection and opti onal
functional i zati on to p,gﬁ, are a conpddrfed of Formul a |
[00142] qh)yoactivatio Fg d)a corrpou R&fn f or mul a:
wherein Rl and Rl a af "def i ned reln W th POOB(%
or SOC 2, tdllo )deI spl aceﬁﬁﬁ“\ﬁot h ajSigtthd \(
triphofgere mul &y n Ggd Rc, Rd, rfrRApH ar ancatsland@énl n
—herei R\ang Pg |s~a—pﬁo{—ee{-tng groug ;§ defi ned ﬁereln[ j\
follo @ deeprot ec#i on and OQ__{LRUH Ria N
d of Fornmul ar?
or [08%43] (c) reacting a conmpoundsofl fornula: Cl O%rj‘
wherein ®1, R a and R3 are as ggfin€d herein and Pg'y n
is a protective group as defined hegpein, with a Pe©
compound of f&JPﬁ‘uI a: NHPg (CRcRd)n nm(H2C) G >NH Ra Rb 53

' NR°R®
CR°RY,

R3

functi onalNzation to prepare a c

Deprotection

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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wherein G Ra, Rb, Rc, Rd, n, mand p are as defined
herein and Pg is a protecting group as defined herein,
wo edobovesed by deprotecti on and opti onal PCT/US2008/069147
amine [pi*{ﬁ&;tin r%%ﬁ}?@gb A cdRpdiin@ F2NRing Gadiious l?lnmirn Rotr toaffiect the hydroxyl
n preparing coggounds of Faqrmul a t optional
protectmp geupi (B k.o dirdt at £50RCtp GREEifer éﬁc{cegraup) Y4 SHpSgAUGPL optio

secondar m nes t d
functiqpalizaton qf q-lflge r'flggaef % aﬁ%%lﬁtn(g tggquP@ﬁ %dﬁw \k/%glrmatlon etc.) under
standafEERRHARIING gBRs tRefull R tfutictiopdliZet eomﬁmiﬁcbﬁ‘ ulriosllyo mahi)‘{egl of the alcohol

and the conditions of the preparati o t hods C to +50°C) gives
protecug g@bp d¢e.and fleonpdecronreeisneh & K tong4! Ege ?‘H’C?tua% 0 &

the ﬁl’Bli %pg%;{ g{}l uﬂlr%) %(%%Egi)knd 52 letyoﬁw& Bk Rapbt {oB¢phration techniques to

‘bony

provide! tHO5iB BN ditdiydieEre @yseﬁhémmyd sdparatio, stifflerdeedclfital separation (e.g.
such protection is readi] ane skil l.ed

columihecmateaEpnyFIPLE. SEfofi. Feeal o Grr B ap it bl faves
foups W o e ot gfitHowe the alcohol
[0013%“ oupssinrlil?a([} }r?ic% gsnt %glzi salso\]oiij(ér %ﬂﬁ;aggﬂsoﬁgi New
protecﬁ@ﬁﬂﬂeprb%%ﬁox% ate%sq $or dUEi[idtﬁm \RerSRPAFA I @\llnf[@@qu@HTh e
onpounds Q IS invention 0Ssess_on
[00148k y e Acrardinght enethes gapect Sﬁﬁnﬁ% i’i‘g‘?nﬁ% pf?i"é&%f ore %gd of preparing
(R - or (S)-stereoisoners or as

comp&[n ?&?g ae¥g§hl\b&%ir¢%ess i ndi cated ot herw se, the
[0014m|]sscri ) ireaeting amampngmcbiﬁavmgjbi:lfcprmnl%r conpound in the

specification and claims is in ended to include both

i ndi vi dual enantioners a '3 reoners, and

m xtures, racem c or other Styhereof . Accordingly,

this invention also includ |_Jsuch isoners,

i ncl udi ng di astereoneric wi tuﬂés pure di ast er eoner s

and pure enantioners of the I%orrpounds of this
Wher%?gzp iao an ﬁﬁta?er%g f?giﬁgygn ?,i“{ {qgfgr;llt}hag g:ﬁtﬁhacompound of the
:mnnﬁpectral properties and reactivities. [00147] It may

be advant ageous to separate reaction products from one

anot her and/or fromstarting\¥i%rials. The desired

products of each step or <§§R §# steps is separated

and/or purified (hereinaﬂﬁéb gparated) to the desired

degree of honobgeneity b ‘(t/)'i chni ques common in the

art. Typically such separa [ q@s i nvol ve mul ti phase

extraction, crystallization[(frgma solvent or solvent

m xture, distillation, subl hon, or chromatography.

Chr omat ogr aphy can i nvol ve arﬂ/ ndhber of met hods

i ncl udi ng, for exanpl e: reverse-phase and nor nal
wher@haG,R>, R ZRY, 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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excl usi on; ion exchange; high, mediumand | ow pressure
i quid chromat ography nethods and apparatus; snal
w@eabmoasal ytical ; sinul ated noving bed (SVB) BEMUS2008/069147
preparative thin or thick | aygpgchromat ography, as
wel | as techni ques of snall( gaee thin layer and flash
chromat ography. One skil[le@)in the art will apply
techni ques nost likely ¢ i@ve the desired
separation. [00148] D astereoneric mxtures can be
separated into their individl di astereoners on the
basis of their physical chéﬁic | differences by
nmet hods well known to those gKkiTkRed in the art, such
as by chromat ography and/ or Hracti onal

rystal hi ion. ' r
wersi o R g b O 80 AP il sroup s define
hereingi faB&wEE OFeddpeotsiticnuiel ytised duhaivnalizdtioantoapiepapr a @bmpound of
optically active conpound (e.g., chiral auxiliary such
Formya Lizorchiral al cohol or Mosher's acid chl ori de),

par at i . ' d converting (e.qg.,
[mn4ﬁﬁdrol&Q?%g&ngﬁgbﬁﬁéﬁéﬁ@ggﬁ&ﬂggstereoisoners to the
correspondi ng pure enanti omers_OEnanti oners can al so
be separated by use of a chiral HPLC colum. [00149] A
single stereoisoner, e.g., a anti oner,
substantially free of its stereqgi somer may be obtai ned
by resol ution of the racemgga W'xtRY e using a net hod
such as formation of di aBtgreogers using optically
active resolving agents ( bl NE. and Wlen, S.
"Stereochem stry of Organi pounds, " John Wley &
Sons, Inc., New York, P994; Lochmuller, C. H, (1975)
J. Chromatogr., 113(3):283-302). Racem c m xtures of :
whereih iR AR "*candpR UM s afefibbd hemireaid By sanpiotectiepgraipess defisied herein,
.. isolated hy any suitable method, including: (1)
Wﬂhq%wmﬁwméﬁféﬁmW§ﬁic,diastereoneric salts with chiral
conmpounds and separation by fﬁ@@éional crystallization
or other methods, (2) fornation gf diastereoneric
compounds with chiral derhw§¢?3ﬂ$b reagents,
separation of the di ast ef'edners, and conversion to the
pure stereoi soners, andGﬁgﬁy§eparation of the
substantially pure or epgeighed stereoisoners directly
under chiral conditions. See: "Drug Stereochem stry,

T e e
defindORekSR] fdlsled vyRddpRsledtibh,andicpEbadl an@ionaligsibh o peapaleea compound

formed by reaction of enantiomerically pure chira
of Fopaglad. such as bruci ne, quinine, ephedrine, strychnine,

[0014%] et h)fll‘l 'ppe'paring 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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phenyl et hyl am ne (anphetam ne), and the like with
asymmetric conpounds bearing acidic functionality,
W ab/oeserar boxyl i c acid and sul fonic acid. TheCT/US2008/069147

[0014?‘i ast e%%@cbg @fa?FpAmlgﬁ i nduced to separate by
racti r ionic chromatography.

[00146-]or seﬁhe ad)mpammlﬁ off hieis cmptelnuaﬂl mayqossess ofie aninope asymmetric centers;

s SSTRSUIES L O Ly SSEREN (8 08 SO Eomers o o

mlxtuf@nﬂil@febf; aghflss QhdibAEd '(ﬁh@f‘ﬁ/ﬁs‘é Qﬁ@ cfe?c?%ltﬁ)n' & hohiR bPMh particular

of the diastereoneric salts. [00151 ternati veI y, by
compastmtihm the( Peeificheonsudsfain és mtrnlded toemollude tothgndiwlupleahantiomers and
one.enantionmer of a chiral ¢o und to
diasteo oA FER TS ARGeTIE OF STHFTVRF o lIRT e Rl invgntion also

1nclud@§ afr g.;fk'ﬁ' RofRRPHESng Al dhbRY nfix @RS puk!1 ‘Elmstel&)?ﬁ]ers and pure

. D astereorrerl c conmpounds can be forned cf/
enantlpmatst of ghca@pmp@undsc of dhisoinvdstion. t Digstareomsree hpee|different physical

ure chir derivatizing.rea ent h as.nen

propefifh &y pbfee PPy Bl Ry nis A e pBfcy A FeactvRles

[0014%] ast eteARELE aAVshthoedud hd%épﬁlrét@ r¥dcEbAl ptrdstﬁlctwfr@moane another and/or
enriched enantionmer. A nmethod of determ ning optical

from giarting ynateriady. v ke ﬁ%kﬂeda @r@upf,segf caeh geR Or 8QuieR Of §teps is separated and/or
purifi @}e{&ﬂaﬁ%i?‘ % %grated) % the(l\%el é? (ﬁ] e oﬂz)lnpo:ge{lﬁw t%e t&:hhﬁﬁes common

sence o ase

in the( bt | meéaDllyeid&W sephanyhs a@etvat mu(txi)h@s@be)itialctlon] crﬁt@lhzatlon from a
Chem , (1982) 47:4165), of the racem c m xture,
solverﬁn)msyizfewgmmremsnﬂm@pé%hlmﬁﬂmopr ehyemgtagsanhye %‘?romﬁ@graphy can

1nvol\{§%gt R %?%Jt#\&dsqﬂaﬂafnghngr?eg%ggl 28 SRR, %ned RS Phase; size

ereoners o oundas "can
exclus@paoaterchaapel hlglo,lrﬁécﬁdmkandnlewnﬁdessuﬁmﬂqmd\cér(ﬁﬁatpgmphy methods and

chr omat ogr aphy  f ol | ow ng net hods r separati on of.
appargfyy; sgpaloffal %naﬂﬁﬁwﬁ{ rwpuluageéqrapwa& 4SHID @) mspargiive thin or thick

layer hggﬂmgl%g r@lﬁg rﬂgg\ﬂ@ﬁas(t&hm 5 d¢ ﬁ sﬁglé({}h‘ﬁ fayBf arjd@ash chromatography.

enant e sepa ated omat ogr aphy using a
One skillied & ths taettwitirapply tpétasapuef ticat ]n]&lly to aphiedte the desired separation.

[0014@|r hé%rs?;gq%e "d]@gfi%g%é cany | %e S¢PEH Loug(g H‘.&E glgﬁxr Paaxpglgag)dlasgereomers on

the bék%f%ﬂgif Phical %ﬁéﬂlﬁ:ﬁ?&ilfféfen@ég by bRehJA8 3T IRRFStoC@BsdEkilled in the
di stingui shed by nethods used to distinguish other

art, suchias dly qlnﬁmatqgreshmdﬁoxa&mmaquryst@lamm di@nﬁomsmscﬂan&s separated
ti.cal ,rotation and.circular dichro

by COBQ?FBB% B8 BAHIRETIS, BUEHEE R én ﬁaﬁtﬁreﬁﬁ’g?ngl‘{g’d‘%érxi t r?aﬁtlon with an
approfphifté pEdlly lagtiv OEBApINQ(EB., cRitdl adkiliafUsidh a8 b RRirdll fcohol or Mosher's

enbraced within the scope of the invention. For

acid chlcris).esepprebngthe diastereomers and converting (e.g., hydrolyzmg) 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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tautonmers (al so known as prototropic tautoners)
i ncl ude i nterconversions via mgration of a proton,
WG amb/oaseket o- enol and i m ne-enam ne i sonmeri zakCDNS2008/069147

diastedRhfRC Sal WA 'Hﬁr?l ¢ o%?s H{lﬁ ?{S)ﬁ&gﬁﬁ by 1?&%109&1 crystallization or other

reorgani zation of SO 0 e bondi ng-el ectrons.
methdd®0 IP¢ [fonmatione oft ditstéreomsris havatipduadei with wehdrak ddnvatizing reagents,

stereochem stry of any particular chiral atomis ngi .
separatioa qf thediastercamers pnd ERIVEETALIPEhS PAFCSIEERBURFP AN 34 pigparation of

the sdb%hffﬁ%}éﬁ% &%i%ﬂé@&gﬁg{%f)gf rsL?/ﬁ?eg:itlg\éﬁagf Oiiral\W0RARions. See: "Drug

stereochem stry 1S specl wedge or
Stereathshistry| iAmlytepr ddahddsnand Rharmacoldgy" Goifg §Nr AYaioer, Ed., Marcel

t hen at_ste [ somer is so specified and defi ned.
Dekk?oﬁ*fsé%%‘éﬂﬁwlgg TI ON AND PHARAMCEUTI CAL FORMULATI ONS
[00152}30;55}.]&5919 Jﬁ % QUPYS RhstdBEmbY e8lids OBar™®¥e D®rmed by reaction of

m ni stere any ‘conveni ent route appropriate to
enantiohericalhydpirk @hirhlobdses fuchab dtuciiiy iqualies eploadrips, strychnide, o-methyl-f-
.?ral, parenteral (including.subgutaneous,, . 1
phenylethylaminsc (Amphetaming)aven das  likenpithadyarmeic compounds bearing acidic
il d X h&G@! an@nhiRRIAMGR! ) Thd URRRARIIERC: salt b
functb i F7 SIfs phBbLAIEE anf ORI KT LT URARARRITHC salts may be
inducsdityl sepapate By, fracginabdrystalhizatkmesr iboicechtomatograplgu| Farsgparation of the
. and intranasal .. [00157] The coppounds .may..be .
optica] APITS OB RGN HORPYIEMLRT oL B PR sl acids, such as
campRorBul fdrdP h&Gl StartRPVHEH Smakd¥ilie WeRE or $R4H LRGN result in formation of the
di spersi ons, suspensions, Ssyrups, sprays,
diastesenpposisalts.i es, gel s, enul sions, patches, etc. Such

oo, Y SO D OTROLSL AN LIy s it o
enantiRihef08f fd dhfral SHRRIRNE fo fBHh KhNEiad@RDBMRricapgirf (H.t Bed Wilen, S.

active agents. |f ‘parenteral admnistration is
"Sterepeh¢mistty ohHeOrgamgso Siomiponadsii | Johne Veieyr i& eSensd Ing.. 21994, p. 322).

. .solution or suspension formsujtable.for_injectio .
DissiilyicneHRBiRET Sk (o BT hhufeafinh sy pREG Gyffgymds vith
enantiSmeridglly paf Bl dedilatiify PERERI] suchvaninenthyhderivatives, followed by

carrier or excipient. Suitable carriers and excipients,
separafion glethe dipgieraomerstandsleydselysis del yigld ithe PaFe OapRfiched enantiomer. A
T L e

(-) nichithy1 Edhlorii8hate Alnf QRS OpiBsericenBAriset oal MosRerm esgt,0ri-methoxy-o.-
__The Sci ence and Practice of Phar macy,ﬂélzmh Ed. 200(%); .
(triflugramedayhrheayicacersod Jacrh b obkOtg: Erear-nbid8a) 47 165), of the racemic

mixtulli:*?%(1 gﬁl‘@d gﬂ%ﬁzén% ?[ﬁ(g]m)lIFIg I\{l)\ﬁ]??sﬁa?e%ﬁruﬁﬁf%% ith‘;ﬂrﬁsgehg@ of R t@vlosao,[ropisomeric
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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agents, surfactants, wetting agents, lubricating
agents, enulsifiers, suspending agents, preservatives,
w@niovosdseant s, opaqui ng agents, glidants, procBGHUSIP08/069147
forms 24rfiBall %Ih%ﬁﬁg fre eBIMBRIE RN tlﬁ%cﬁﬁé’"b%e 3@Atién. For example, proton
tlavoring agents, diluents and other known additives
tautonpays falew kdewn rasepretgmppwpﬁae@msitlndnd‘bﬂnt@ﬂ@@n‘@mgns( Viagmigration of a

YT e A
1nterc6ﬁ%r§mrﬁgﬁ68ﬂgbh1§%orﬂfﬁgﬁfétof (e BOndingRgéceanENt ) . [ 00159]

One enbodi nent of the present invention_ includes a
[00159}1 ar mabethei scaptures showh hewsirs ovherd tiestprepchernistued apy particular chiral

atom i3 &% quggj eél glgptaﬁ ﬁfg?eoé ec?rllesl’*g %nr%rco nﬁ):q JTB'% Hglluﬁ@& {mythe compounds of

the inf¥rRiDAN Wy SBicoetienik®y isbpecified bk BBIEWedgadr dashed line representing a
conposition conprising a conpound of Fornmul a , or a

particylap @i gueation, ben ﬁwastﬁ@e@empwwp;sp%fe%wwe@ng | t

[001515{0‘\‘9'r O DUASRITREA T
—Or €XCT prert.

rrire

2 A ,
[00156] TH CONPChpSuids cﬁtﬁh/hih.v%nhoﬁ &Eh’bﬂid ad]fhmst&rmbbyl rmiy cofivenient route

the present jnvention can be used as | actics or
appropriie 4t Pendifeis bf Groaee AHBlecHBia JRa U OfcRr el (ncluding

subcuﬁ%gbl?st qﬁ'tr%?( usdBAE! B hoRY 151&%%’*&151 Oiﬂ rQéenﬁ%lT iRtrh&al and epidural),
aseés rosi e Ki nases, t ona seri ne/ t hreoni ne
transdenﬂais eectalands{anrtoﬂma] (ingladinki Wictsl MidnagddingualKTvaginad,eintraperitoneal,
ase medi ated conditions that can be treated
mtrapg gaRasal net hods of this invention include,
[0015‘”7!/’I ar Q“hI@ Q&)mlrpbﬂ&sq{i’a}l Be adinl BRIP4 convenient administrative form, e.g.
per proli ative cardiovascul ar, neurodegenerative,
tabletg)y peeddrs) giapailes, sothtubes, ndispdreogng alusnhnseas egyTensd sprays, suppositories,
dIS rders 00162] one enhod
ecls. ARG EERSH SomSUeh HPBROREORL Py EpbApRggperg] comventional in
phanﬁﬁé@@t‘idﬁ[ Stdph@tiohd, e Qilﬁx@ﬁ@ eéfﬁneﬂsnﬁHqﬁbdﬁﬁeﬁaBﬁ%‘téndﬁ Bulldng agents,
| owi ng cat egori es: i ac: sarconm
and ﬁ(uawgammgcm Iif paerderak a:cgmalstrﬂh@bts thecmpositions will be sterile

and i PG C°”s?%eenﬁ%ﬁ$@%%%§%df‘égﬁia”%%?{#§#%* (sabamoue

[00158¢! |,  wOdipidagfmiulatioads srepared @F Imixingriddonfpiued of ﬂiegﬂlesent invention
I arge cell, adenocarci noma), veol ar (bronchi ol a t{l
and acarrisr 0b gECiPiBRio rivtitable caneroR exsiieshere Wellkgsprgo those skilled in the

ho on Lys t onm, €
o o ERTHHE HATL °FRSATRg AREse ror
and Tir&g mm)e@ S8tense eﬁmclEd] Q084); adfonee & Giennara et al., Remington: The Science

| el onyosar cong, stomach (carci
and Ppgpﬁtﬁg!é frgharmacy, (20ﬂyEd 2000? and Raymond & Rowe, gr&fbook 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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| ei omyosarcoma), pancreas (ductal adenocarci nomg,
i nsul i noma, gl ucagonona, gastrinonma, carcinoid tunors,
wopoeyse smal | bowel (adenocar ci noma, | ynmphonBCT/US2008/069147
compﬁs"lfl}l%' n&nﬁpﬁ&uﬂmfs’ﬁ orfRIPPSér $ sRASKOMRr dr&iHafARBsically acceptable salt
ngl o I'i poma, neurofi broma, fibroma), large
theredfoue la firbkereodmdonensnthe prasbu 1averm¢anmmde9va phasmgceutical composition

compr?lpggt%,ngq{p}gﬁga rot(fglg%ﬁlgb?a c§ %g%)ré Genl ; ouzf.ru:lequa &Mly acceptable salt
there({fnl%?ah&bsklfﬁﬁ SH@nactotiERINy H&epﬂaslél%@fﬁe@br eiﬂq&éﬁi&f and

urethra (squanous cel I car ci nome, tranS| t| onal cel I
[00160hr ci ndbla]HEMDSO AENT W OMP, [F EORME]
rco testls S nony terat y
ootelfy c7n Ny W O pe—

therapeti€ lagént} | |f@1| tr&dtink (ﬁé’era@ésnmsoﬁb@rlﬁmiateﬂIH?rmadhﬁﬁl@cmior regulation of -
adenonat oi d tunors, lipoma); (5) Liver: hepato

AKT ( profran oiepses| Ayrogine ckinates) addibionaln seriRcihesontal Kinases, and/or dual
spemﬁ%ﬁha]tﬁlg?%?{;t X{E@) prgge%ré ﬁfc'n%g Cgigﬁfgﬁeﬁs&%'dﬁﬁ)ﬁg Itllxgt 2hn %Q }LLQE8: raccording to

the me@HUS O @iS MRhtiod ﬁrh-)hﬁﬁabﬁtoifa noftikigdanf inflatmneitisry, hyperproliferative
~histiocytonma, chondrosarconmn, Ewing' s

r.cong, 3
cardlmsqléaxamuwciﬁﬁﬁ%#aveg gereceloeisal end F‘e@é@%ﬁaﬁq diseafes ap disorders.
[001651eI iy | By ﬁlﬁdna&éﬁﬁ@él SR is for the treatment of

t eochr on rona gocartll agl nous exostoses), benign
hyper@?ﬁlﬂ&hﬁ@dls@ﬂmdmolmﬂﬂ%tdaﬁmrs ofthe cfoklxbwmgfcatbgolm, (1) Cardiac: sarcoma
.osteoi d gsteonma andgi ant cel | tu Ner vous habd
angiespeqogley  HRIQFATCQMBRt & omwgf?a?ﬂj% PO%jf%?H%ﬂ)mPayxoma rhabdomyoma,

ﬁbroﬁ(@ml artt et’efa't egef { NMBRSY: ERhBg&ESc ( BRBIBAIaOBquamous cell,

glosarcona brai n” (astrocytons,
undlffmﬂmiatedtﬂnaﬂl alip un@ﬂffeomﬂated ;jangd y:nﬁnaleng@rcrmomn)a alveolar (bronchlolar)

e BSOSt S SEHER B o

non-sﬁ%ﬁldceﬂquﬁgfshﬁ‘llm AB B GlaSfBinteStidal RoplRnLE Qﬁﬁﬁmoﬁsgaell carcinoma,
Gynecol ogical : uterus (endonetrial carcinom), cervix

adendcamindneza| deipmiyosmneomapr e lympmaler v tomacky s (ﬂa@@n%ryla lymphoma,

ovari es (ovarlan r serous. oy n : .
iomRHGHOTA! AYeTEHo O RO TN s P EfEc APEERAR gosrinoma
carciSi@ 38 Vipehr), eahll bawalr &deﬁﬁfa}@hdmé;el/}dmﬂmﬁﬁ | carcinoid tumors,

tunors, dysgern1nona mal i gnant teratonaL vul va

Karp@sqmmw dellomyemac ihgmeagiomar dipepiat MEVTOHProms: cﬁlﬁ%ﬁ) large bowel
(adengga?ergfglgg{agl ﬁ% ar grrlgrﬁg rey gﬁl nﬁh&%ﬁﬁa) ’ha%x%%rg}g,l ((jféllcﬁﬁoma), 4)

annds o car ci nohm

Gem@aﬁﬁﬁyﬁtré&mkﬁdm a{adéﬂtﬁb&m angiedt®)tumbel (hepiirablattothels lymphoma,
(carC| norra ? Hermat ol ogi c: bl ood (myel oid |.eukem ?
leukefmigy olmeél]ra (s@uaneousy pehotreiseme, |teRitipnal, cell carcinoma,

adenc?c%c%‘dn?a), %H}g&?ec Yadeﬁoéa?clﬁjfoqﬁﬁ, %arcoma), 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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nyel oproliferative diseases, multiple nmyel ong,
nmyel odyspl astic syndrone), Hodgkin's disease,
waoewslodeki n' s | ynphorma [ mal i gnant | ynphoma] ; $#AQ0pS2008/069147
giant \‘%l;l rtlumaﬂv ?’p RErvVIRY %2&% sk& '(&?@(ﬂﬁ 'mg% %‘?‘cﬁﬁﬁoma, xanthoma,
carCi squanous cel I' carcrnona, ~Kar posi ''s
osteitis ar defommansp| emeningqssl asmemngnema Imqsrmmosammaormghomatosis), brain

dernatoflb na keI jds, psoriasis; (11 ena .
(astroartglﬁa,sme mag PPENAYIMONy, geg@{ g{aa Hu&eabnéa‘; glloblastoma
multﬂgf]ﬁ’ a§l F%cﬂgﬁcﬁ@gﬁ‘&ﬁé, Q:'H@vam( r@ﬁh@(ﬁast((rﬁff) ccﬁg@ﬁltaq %hltOYS) dplnal cord

iry cell l'eukem a; neck; (1
neuroﬁblkvaras meoingthinmey gﬁbma,ctxarqom@i a(§t) aﬁyne@hl@%e uterus (endometrlal

. Ka 's.sarcomn; Bannayan- Zonaha s ndr . and, Cowd
carcinga) A SEMVi (CHIGH t RECIPRIRo Sr g SVRD Gy SBERE) QY3 (ovarian
carcm%fnar[y&@ﬁ f)@{aﬁélﬁfcﬁfcﬁﬁb?néj RRIHIGE §ysta{(ﬁ%&$&1n&ﬁm|éﬁ§'§ﬁé’d‘éhrcmoma]
hods o his invention can be also used to treat
granulﬂxss-@u:sésceéln‘chnms; oﬁelrtIObFIseydLg:tﬁlhwmdreudmgmrdn@m,mahg@nt teratoma),
teoarthr| Chr on' rona

valva (R EREGS"fall eBteindlia afradGERRS arERPng , 2 RRsirgth: Horosarcoma,

melanfofital),n Q'ﬁgihSJY(cle%g ecdlE| At@RLMRC @i sRISEAET aﬁuﬁuna rrm@uJyalﬁ sarcoma
degeneratlon etc.), nultlple sclerosi s, obes

(embryeral habsiomyosaueamamiallepiah subes dearciapmar; ¢9) Ha@amlc blood (myeloid
endeonet r IS her | ernQ r
ke 3 PGl o) RS o OB st YEhEnBL Rbdorkt SARBcRytic lukemi,

myeld@f{cﬂiiﬂ%ﬂahﬁ@ tReased)iltiplea$élome ] inyelogytplaia Eyndi‘dnﬁe)aflﬁdgkm s disease,
soriasis, i nhi bition of neurondﬂlcal danmage due to
non-Hadgkins lymphema [elignant dynehanes] et b Skinaadvanged melanoma, malignant

I
melan gg%%fe@éﬂ {5221 ?%Sstqhglggusf’%& eJa?cﬁh&‘B dc@?ﬁ?%@?%&bﬁ%g dysplastic
nevi, hpdima\ungﬁ)hnao ﬂemﬁitcﬁﬁjrbma deldgtpsmMmC byl)iAdIEmglamgs neuroblastoma;

popt osi ul nronary di sease, neoplasm 5 nson' s

(12) ]%negséa@gtast@ﬁ%Egeﬁ§tah{ea§té]dg%qqaghn({r% & Colon Oral cavity; (15) Hairy
cell 1é1{183}h”é35 8? %&%&%21 ne%ﬁpgﬁé a§1|ao q}l&ud g%ﬁ‘ﬂto metastatlc disease;

Accor di gl y, anot her ct of thi's Inv ntlon rovi des
Kaposi’snedrbamla; oBam[agan-IZogarm Sﬁﬁhﬁﬁe oandrt(tbvm@ln disers t orohermitte-Duclos
. _a mamal AKT n ki nases, conpri sing
dlseasgd’i‘ﬂlﬁ‘?gs,?t@?ﬁﬂ’a&t ‘btq§’§ %rdslis mor e compounds of

[00168PT MUl &olnfRtnds ﬁ{@ﬁh@iﬁ@@#&f t‘ﬁﬁ;l inYafaRhA e alalskd @5 treat diseases and
prodrug thereof in an anount effective to treat or

condlpom/srch asarhduniptoid dehriti§, 0B1e@Bithritis, t(Hreou asd;se@ﬁe gagidibroma, ocular
of dru

diseasy §ln el Srep Enar it ifeete $nPP, Ge i Fiafel AR  degeneration,

macuﬁﬂ @é’%eh@raﬁ@ﬂ%t@)( < nfilipla Béleids RS EHeaiy, YestdrRRs, zﬁﬁﬁﬁﬁﬁurfe&héeases allergy,
filtration into peripheral organs; i nhi bi t (i.

asthm@l snderoetsiosie athewneleranid, yeif eradibisipnetis ppert-@mstomatlc prothetic graft
stenosranrs?1 Cﬁrggrt rle}%i rl‘eltqsI ablcthromc gx%q;r%e %‘16%( ha%[‘ménahy eadd! ?)%IhaSlS inhibition of

sone
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
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nore of the synptons associated with the cancer. To
the extent the drug nmay prevent growth and/or kill
wW@2003006360 cancer cells, it may be cytostatic apdI/vg2008/069147

accepfaﬁeostaﬁ)ﬂé fbrc%cf;rﬁ’é thefHaf ﬁ‘fee}If O Yfe&fVeltS ﬁ%ﬁ(t c{f%?ex}%tﬁ% said disorder.

neasur e r- exanp y assessing the tine
[00168] seas én theogise o camcer(, 31 Rffectivat/ amiowthe b thei driig gnatyhreduce the number of

response rate (RR).. [.00166] The anobunt of a co u
cancep el oFstipaie TR b w(lrf‘es{l%\mo o LN INB DY stop) cancer
cell iﬂ‘ﬁlltllati(‘fﬁfug? %EH thln%rnggs? MnkiBR{(PES sRMF 85né RRtent and preferably stop)

particu ohpoun sease cohdition and its
tumorsmestasiy; inhibét, itasorhé eytefie tymor grewmglut Indddr reheventensomie ¢xient one or

: need of treatnent, but can neverthel es routinel

more 9 B LD §GHBIeCRY Y B GoHoGncl e Cxjapt s AFUg Ay Frevent growth

and/of RV RIsBAg *hRQr REDY i€l @5y COUTRPBE . Qhd/6P kit TR ddfi€r therapy,
in the treatnent of AKT protein kinase-nedi ated

efficacp redin theomsasufi) Te8pxatmpladoly missssing duptoe fof dis¢ase progression (TTP)

i pvent.ion js the us a conmpound of Forrmula | in the
and/obaeetﬁﬁ’?lg?’ig G@FP%‘S%%?@%%%m for therapy, such as for

[001660e t I ERERBIYuUNOST PEAMFRUNIVT Ftmas T R&OVEI dbrrespond to such an amount
ki nase- nedi ated conditions. [00169] COvVBI NATI ON

will veRERapendjrgourr) fatiess sehpasuthdspasticuldi epmpowads disease ggndition and its

' d i call
v SHE BRI, RIS BRSSO ST BB ety o

routir@lyd@ftertifddtpestel skilRdantie dror treatment. The conpounds
of the present invention can be used_in conbj nation
[00167] t h orduisinversion alsedprovidanrorapigss of Eprnpsla dfpreusgrin the treatment of

AKTﬁeﬂit.ihikEHst@- %C{d?/%)%gﬂgﬁgnd that works by -a different

ani sm o € second conmpound of the
[00168har macausdditidnat aspeicnaf the rinfantioh lisitHiease @f adasipoynd of Formula I in
regi nen ?ref erably has conplenentary activities to the
the preparaom @F drmedicandni e thesnys ol aShief thensatagNtes prevention of AKT

protei%q%{x‘?z{sg-‘?ﬁé&iﬁ&f &Sldithash other. Such nol ecules are
sui tabl

y present 1 n conbination in anmounts that are
[00169] f ect ICEMBINAITRONITHBRA®YI nt ended. The conpounds may

A TR eI I G, L N
accepgag)gﬁieaﬁt% [?llg?f?c{/ﬂ]%ler?]y g@ﬁgmg};)géég al%iéél]'g#] frf;‘éebglgéeiﬁz%tiibglo\ﬁth other therapeutic agents
for treatmienti Skheatompoundsyofitbe prasew inventionmeam be usgdoinecombpinatiop 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.),
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[00171] Exanpl es of chenotherapeutic agents include
Erlotinib (TARCEVA(r), Genentech, Inc./Q0OSlI Pharm),
wae@svousseaab ( HERCEPTI N(r), Genentech, Inc.); PCT/US2008/069147

Borte%nﬁ’( ﬁ%ﬁ@% M ﬂe@%{%ﬁn Ifﬁq‘gﬂﬁ %t ggg{ﬂﬁsﬁ%{é e@F ASROLEKPBR straZeneca),

Sutent (ﬂlJ 11288y PAzar)ni Rbtx(oVEbC(EBMARA%/NIoWﬂﬂB) Umafhidr medylate (GLEEVECS,

Novat'_fgg \é(le’sfﬁﬁggﬂé Pk |o§a1(1é)sét : azgg})a‘gn N&E,]g%{ltf a%nL(J)lﬁ) 5-FU (5-
va 78 b

ﬂuorogfﬁgg% ]%I\ulovart B aﬁ;%l(ng C@t £ polimie RKP@MUW W ) Lapatini

in (Bl oxatin(r), Sanofi
(GSKS7IUS Glax) Siith i) DonabamiboBEIH 663 FEp daminb (BAY43 29006, Bayer

L LA R £ ey e 1 SHEG1E, i

® b ®
agents ﬁ%%l{ga% éﬁ%%%l aﬁ%@i@%ﬁt@q 5)%&1@{)%%%&& éﬁjﬁglgﬁ’ﬁcm (doxorublcln)

TAXQI k (astitang]; BgeMMm&qmbb,thmet@paNdﬁdAMN@ *)(Cremophor-free),

(@] b
and Tm@@é’% ‘Eﬁa?‘?qa%?ne' IW &%\I&Rg?@&goxo fjaf)llﬁ Prl ncet on,
[00172. ) AWBEE(@PM@@FWREY%) and TAXOTERE(r)

doxet axel ; Rhdne-Poul enc Rorer, Antony, France). i
[00178D0172]n ARTtheL Emqunmt\l@mh}rumnpgmwg]amql@ Qhgpifacture, or "kit",
contalﬁg}%(}%lgtg?l L %E ﬁ fthr t \frea élla)tﬁx? gf s ngllséxjdg gfclleg{rébelc}sae PV? 1sf %rowded. In
one eifbRdini@at ﬂﬁnklt Q:foniﬂi*@esﬁ b SEUnEE iy &ﬁﬁﬂ{shﬂged (ﬁiim&(ﬁnd sof this invention.

rOV|ded In one enbodi nent, the kit conprise
Suitalyle pentpiness incdvgss iy exgmaleg bﬁfﬁéﬁj AibleSYERges. Pisiaparlestc. The container
may b%ufoﬁ‘rﬁ?& %‘Oﬁlo{ln\’glllp[§ oﬁ' nlle{f&JiaLfg a% élfs)é le%tlc batt! Bitainer may hold a

vial's, I nges, - b contal ner nay
compbendf & thisdmfdnﬁml ar ua?dsmﬁtlamnfthéfabiéwhmh §s Sﬁﬁ@hvasﬁorgfemsﬁg the condition
pl astic. The container may hold a conpound of this

and 2 IBHE FGHETHF 26005 PRI IS5 APice MM NS O P ARtfavgRpus solution
l e

g of ] A FSDF pEOLEIOY, GO S0

[0017|4]1t r avdheo kit may fitrithen ccbmgrm:ra lbel @l packagenigsaat et oppssociated with the

eable b odermi ¢ injectiaon needl e 0174 -
conta Ptorﬁasm%ﬁ@ﬁéf thes bl o g s w&&%@a ohftrg somposition
compﬂﬁn%% ﬁ'ﬁ)@ﬁh@&?ﬁglé"fn%hﬁdﬁecaﬁ PRUABLDES tredt B d¥MRder mediated, for example,

or package inserts indicates
by AKB kinas e Tholapelsirtriackage dnsert miynglsa irslicapothatithe fcomippsition can be used
entlon can be used to treat a disorder nediated,
tOtreeft(? her JSARIEE- by AKT ki nase. The |abel or package
[00175]Ser t 1RYtah ShboBihened ehd Kigt ark REitAERIShe delivesAdf Bslid oral forms

used to treat other disorders.
of a compound of this invention, such as tablets or capsules. Such a kit preferably includes a

number of unit dosages. Such kits can include a card having the dosages oriented in the order of
their intended use. An example of such a kit is a "blister pack". Blister packs are well known in
the packaging industry and are widely used for packaging pharmaceutical unit dosage forms. If
desired, a memory aid can be provided, for example in the form of numbers, letters, or other
markings or with a calendar insert, designating the days in the treatment schedule in which the
dosages can be administered.

[00176] According to another embodiment, a kit may comprise (a) a first container with a

compound of this invention contained therein; and (b) a second container with a second
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[00175] In certain enbodinents, the kits are suitable
for the delivery of solid oral fornms of a conpound of
Wa hiog/odaseent i on, such as tablets or capsul es. BUDISH08/069147
pharnftctutRAEfdmaRlibn | BhlaHRE ShéreBY WRFeif thelfcbnd BRAGRScutiRUC formulation
Kits can include a card having the dosages oriented in _
comptises arspeondicomipennd jusefahded tresting An désoadep| mediatedubn AKT Kkinase.
kit is a "hblister pack”. BljLster packs are.well known . .
Anergifvelis of a0RugR. | BRIk inpY st B3P §' Gl cPongginet Comprising o
pharnRREHRENNGcipabiB ARt CalicHMst HiORABRat O Whter |for injection (BWFI),
desi red, a nenory aid can be provided, for exanple in
phosphhte-tufiferadofalines Riegas's sblative msd dertrast isekutiomr ki meys fugther include other

materilgistegqs?@ﬁ]? @%ﬂgagﬁclprgrsxﬁ%{é d ﬁllls?ﬂ g'gab@@)é%tgincilg(ﬁr?% Igﬁ’l@%‘ tll)%ffers, diluents,
ﬁltersggé'g:d[gs§grﬁr@gnge{590176] Accordi ng to anot her enbodi nent,

a kit may conprise (a) a first container with a
[0017@brpoudde &it mpy furthey epmpoise disastiannéd theadministrating of ghe compound

o AR PR TBNRET LA PSRRI TR GE oy prampte. et

compf§Rr FRARU! doddlosition bbbty GORPHipsasd afS o ridveaniopoam a second
useful for treating a disorder nediated by AKT_ ki nase.

pharmgcewticah dprprilationg rthe ddi magnbrthgr comerirg dirggtjons yfor pbg simultaneous,

i t i .. aj ner I Si . "
sequegﬁ r sﬁgabr?tleca 1%5&95&1 {)Q@]e eﬁ%[]%e&&giu armaceutical compositions to a

ar mac y-accep r, as
patievachexditbateft i c water for injection (BWI),

hosphat e-buffered sal ine, Ringer's solution and L. .
[00178by ¢ 1 0dB ceraipqtiss. emBodiments yyhefran the, Kt f@@RBisFiop composition of this

. i al ' . f ' . . .

el G508 S56HRR B A B IR0 Al i5finer fr continin e

separdte IcompssitiomseslicRss aadididey rbottipesr. a [dDAded7foilTiwekdti howemer, the separate
further conprise directj onsh.for the ad '.n@érati an of I .

comppHHoRSRALANCOPE + RLEIRR, SRB? cFREle; fnfpiEanfoniifg. In certain

embodRERR 1R RH TBABKLECaikectiBhdWraht ABmidiQFatRXAThE sepdratt RBmponents.
kit conprises a first conposition conprising a

The kivnfoouny pirtichlady i adventagams awbern the sopatatpheempansutsi awgl preferably

oG5 0 b el Lo S SRR MOS0 e it

dosag@ hifeiaRt bredvh@ti@ftidnl T thd indlvidRfcsRsRRAts I RidRmedihdtionlis desired by
cgrrﬁp& tions to a patient in_need thereof. [00178] In

the pre Higphysisan. enbodi ments wherein the kit conprises a

nposition: 0k this_jnvention.and.a nd t. j .
001738 AckB ol S PPkl BRGNP MO, AR weating o
disordéf©r dRpaE daliaedPPakt kidase, swhefeisaid kilicompeidesttat first siarmaceutical

a divided foil packet, however, the separate .

composition comprising a compound of this invention or a pharmaceutically acceptable salt
thereof; and b) instructions for use.

[00180] In certain embodiments, the kit further comprises (c¢) a second pharmaceutical
composition, wherein the second pharmaceutical composition comprises a second compound
suitable for treating a disorder or disease mediated by Akt kinase. In certain embodiment
comprising a second pharmaceutical composition, the kit further comprises instructions for the
simultaneous, sequential or separate administration of said first and second pharmaceutical

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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conpositions may al so be contained wthin a single,
undi vi ded container. In certain enbodinents, the kit
weewpnieses directions for the adm nistrati on OPCT/Ei82008/069147
first aA@ BROLAY BhARIBANRAL SmpbiRioks hrelcOhined il etshmelcBhtather.
advant ageous when the separate conponents are _
[0018p} ef er étgbﬂhyugd thencempounds | of Kiorirfudy drare quigeagdy fdrvedue as therapeutic

.Qg.,.oral and parenteral are adm ni stered. at .
azentyf s ok omgRlly SRS ForbaReb GRS 11 FEPEh Efontigl AKT protein
kinasdsN ey r¥iifle| RinaSQRAARIOHS REintMBeGAAY kiAbdsOAnd/Sr dasll §pReiffRity kinases.

t he prescribing physician. [00179] Apcordln?ly, a . )
Thus, fthet dre bsefelrsathamhacolvigical piandardofer peeini the develogment gf new biological
tr.eat.i ng_a, di sorder or di sease di ated by Akt ki nase,
tests Wé?g}er?g%rngorkI}CFV q}?ﬁ%?(fo QCUPES '{%ﬁi rst pharmaceuti cal
[00182PNPOS The Q&GS thS toEpSunde P eHid thvehtidringy boueayddofor AKT protein
. a pharmaceutically acceptable salt thereof; and b) .. . )
kinasqsp &frpsieg kipasess edditiensl sqrowitbiypning kinasesajand/erBuali spevifigity kinases in
.ot . ki A t L. CONMr.i: . C r i ..
i, SSHL by O BTV 15358 RSSO0 ARIAREAL Sl of
kinas€ adtivity] Al@maROMVitrs @Ssags §eaditde dengbilitpdf shd inhibiter foolsind to kinases
treating a disqrder or_disease nediated by Akt kinase.. .
and m3y be measHredntitdur @nfadgggﬁﬁllprg H‘g} gﬂ@g@é fRyior to binding, isolating the
inhibiR}AGIRE %Bhig?ééf aﬁ‘@ﬁﬁc@ﬁ{li&ﬁ the Sodth toff MALMAE] BOERT, | 6185y running a
Instructions for the si taneous, sequential or
compstitjoar edperiagni wiheter mew drthiltifors aredincubadd svitth lemsonchdioligands. These
har eutjcal .copypositions to a_patient

I n need. .
and ofbRERsEH 1 i eS| e aewe eevel Loy o dhate gF Ll dp

[00188]'2r MeOGiLLSRIhe GRTERAASH hhORRn AeSrbRAbAd 1RBtrhBd SRR @HBin degree of
contai ners. In other enbodi nents, saidfirst and second

particphasityyitde understbod trap theiprésentsdisal esucohasdienr thade onlyebyswapof example,

cont ai ner. [00181], Al t haugh t he conpounds of Forml a |
and W30 GuBieRi chAGE 1 o Tm S e AT E S (Rare G g Jesorted to by
those | killBIMRLISe alth@itheuteddasithol $@ht theMIpiRie Vi §dopk Sof the invention, as
required to control AKT protein kinases, tyrosine

hereineifienelaignedaddi t i onal serine/threoni ne ki nases, and/ or
dual specificity Ki e useful as
phar macol ogi cal st a@@ﬁ?‘%@ﬁmﬁe devel opnment
of new bi ol ogi cal testgaKBNKinAsd Agagearch for new
phar macol ogi cal (gtgents. [00182] The activity of the

[0018dbnpouridhs #stivithii &f thev emperndradespiabeds dnyael Freseniapovention may be
e LN - L yf. n n 0 .

s ety HhRIRIA BBl D350, APLKLON posphrsaion of

fluordstemtigdabdletl peéptide, byl fulMiegth Krmdnreg@om®inand adtive AKTVI by dluorescent
assays _ i nclude assays that_determ ne inhibition of the

polarization using a commercially available IMAP kit.

[00185] The assay materials are obtained from an IMAP AKT Assay Bulk Kit, product
#R8059, from Molecular Devices, Sunnyvale, CA. The kit materials include an IMAP Reaction
Buffer (5x). The diluted 1x IMAP Reaction Buffer contained 10 mM Tris-HCI, pH 7.2, 10 mM
MgCl,, 0.1% BSA, 0.05% NaN;. DTT is routinely added to a final concentration of 1 mM

immediately prior to use. Also included is IMAP Binding Buffer (5x), and IMAP Binding

Reagent. The Binding Solution is prepared as a 1:400 dilution of IMAP Binding Reagent into
1x IMAP Binding Buffer.
[00186] The fluorescein-labeled AKT Substrate (Crosstide) has the sequence (Fl)-
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ki nase activity. Alternate in vitro assays quantitate
the ability of the inhibitor to bind to kinases and
woreapoloassaeasur ed either by radi ol abel i ng the PeiUBiD®069147

I t i .nhi_bit '
RPN, A s R A AR B
[00180pund, The piyted ubed fighale COMRSE BHON (83PaE] Maide ¥hHPo®propylene and

new i nhibitors are incubated with known radi oligands.

havinggeshite; ycbosion thaide psad fop compeund-gilntion|apd doy prgpaing the compound-

S I t in the art.
ATP ‘?@5‘%3@%%%%8&%&?%%%%&# ?’?ﬁlﬁ %Meﬂa descri bed and
[00188] | ust Tat AAK W4t tised isanddri flodlefitldengh, pandr edatbmbirayt AKT-1 that is

i s, understood that .the present di scl osure has been
activaigdquit KD igpd Mg Pdfinasg dnpl e, and that numerous changes
o t he-co t A in DM
[0018?@30” e fGEﬁ {hgose ékl%| {(nggll(ﬁﬁﬁ?hg(&ér ?aﬁﬁ(tﬁhﬁoﬂb B} in DMSO are
prepackdp dftei slttg:kfsbhiﬂohh ends thierdohtralnengoopé acef sehhkby dilwted tl i 2omipe times into
S here after cl ai

DM 04 Esappowgrad) | ¥ a" YSOH {3 i3 5 e BRRpoErERover the desired
d051n%$§1‘tfgr'1ebﬁ9xt' B 1t he Eﬁ@(ﬁ? R tﬁé‘&ﬁﬂﬁmﬁ% RYMSodEE Qfaﬁki@ﬁgd to a Costar

follow'n 'nase assa measures t he
3657 phatss povdaipingt S(an@ff 18.4 LLM)Aé?cmnlxl IMARR¢aetiop Bpffer eortigining 1 mM

DTT. f%{hsrrtb gﬁ@ mgglgg,ﬁ é-i@pagﬁluatg %&aﬁﬁs@%&#@g glPée)pé)lateTM 384 F plate.

[00190!;3' | alging akd¥Rs Kditiated 89 ll@esllddﬂf'ﬁm §§§ YL IITRl RioksPbSa SI8tion containing
tained froman | MAP AKT Assay Bul k Kit, product

200 n¥ReOfeorescemntiy- Mbbled @Ielatlde[sebaittae@an@%nwtedﬂfel T plmteds rentrifuged for

1 mlr}alI t er@'ofg(h;? g%é%cgfqr P eg%tl onlﬁ?lgtft%@é)e%gumﬂ;e feaction is then
quenched $y hikd adduibn/o15 4D oﬂ"ﬂlﬁ@% Bofutibho &ﬁ&ﬁ@ecﬁ@é’él%mcubated for an

DTT |s routi nel added to a final concentration of
additignali 3Prratiutes & gmpienbiemngragigre prir soraadiar wacdVicsor IgRp Multilabel HTS

Coun‘%% n%{q% %Jt]ofn? as&r%)@uore%cence Maﬁrlzatlo%l ng Reagent. The

ron’is prep SF 8R4 Y™ - 400 dil ution of

[0019I1]\/AP BiTind i cogn B&ﬁ@e@ﬂEXdﬁﬁIﬂed X-20 e Besnell imothBubbey assay and found to
00186} The fl uorescei n-1 abel ed AKT Substrate
have ard(se 8 ieéfet)ha%%ﬂ\{[he sequence (Fl)-GRPRTSSFAEG A stock

sol ution of ﬁqﬁﬁ& Reacti on
Buf fer. [00187] The pl at es use?l I nclude a Costar 3657
[00192B82- wéh | onderd eo Ol luptedty pthe pinvertionante following examples are included.

However, it is to be understood that these examples do not limit the invention and are only
meant to suggest a method of practicing the invention. Persons skilled in the art will recognize
that the chemical reactions described may be readily adapted to prepare a number of other
compounds of the invention, and alternative methods for preparing the compounds of this
invention are deemed to be within the scope of this invention. For example, the synthesis of
non-exemplified compounds according to the invention may be successfully performed by
modifications apparent to those skilled in the art, e.g., by appropriately protecting interfering
groups, by utilizing other suitable reagents known in the art other than those described, and/or
by making routine modifications of reaction conditions. Alternatively, other reactions disclosed
herein or known in the art will be recognized as having applicability for preparing other

compounds of the invention.
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having a white, v-bottom that is used for conpound
dilution and for preparing the conpound- ATP m xture.
wabh@omesey plate is a Packard ProxyPl at e(tn) - 38dT/BS2008/069147

[0019%@0188% EEEE)@@]%S #ﬁcgr?oeh%ew Ginlds® thfeﬂlnh rﬁlﬂ%éa alf't@H%@ratures are

conbi nan I's activated wt
set fokthniasdegees[ O€13ia] Reagpets fvasren funehasst &pm sbmmcrcml suppliers such as

Sigmarudricho Aa g5t POIL IR Y476 SEDmbH By dBsS RGBSR s otherwise
indica?&d. éﬂe{r f’gfa‘ﬁd(“?fg{%sws&g@hl%fdﬁ?éhddét Ij@l@@ (et a8l dioxane were

conpoun to give 5 I’4t1on Series
purchancdrﬁdrmeddi’ﬂrhlmédreckea] btgtleseamgelsed\mmcelﬁedl mL al i quots

f
oo e RO BN el SHLe (9 8 AL s o
nitrogB 3F higeH o@%fheé: dﬁ@f@ fbBi(iHes} o@ﬁér%g sta%d) Qﬁ aﬁm&kﬁ%lvents and the

m Xin - alquots are transferred
reactiéu (ﬂaylﬂi wm( tymcaﬂﬁﬁttédpwah aubliepcpe] for ke amﬂycm@ of substrates and

ated by.the addition, of, 2. uots of a
reagent Vi DHASE oIS HATh we&ewl%ﬂfanf‘?%%@ ris y- | abel ed
[00198EPt | deSNDMR stlca ae FeddMetiolr b -VaHaR iRdtAinfent Sperating at 400 MHz.
centrifuged for 1 mnute at 1000 g and incubated for

'H-NBR st enare cbibichis (DI, eorr dsdaMS6h solytiensegreported in
oo SUE0E BB 5 P B B ol G0 S8 oo 3.

ppm; ﬂDz(DUHGQ f? ; AHDMSO: L SURPRHY Al iR Bfer@ice s@andadd IVﬂlgenqnaah multiplicities
Vi ctor 20 Ml tilabel HTS Counter confi qured
are ren@a@fi,u e bﬂlgy;r@s%rﬁyeat@@ﬁ are ysadli oinglah Pubﬁﬁé t {triplet), q (quartet),

n r e

m (20T o b PELBEER)CR (qRublee R ARts). Coupling
constBRERABA'@NéE EéAbHOcted ih BRKDZHz). n order to illustrate

the invention, the foll owi.ng exanpl es are included.

However, it is to be undeEX3®BY t hat these exanpl es do

not I|mt the invention and af onIy meant to suggest

a method of practicing g ehtion. Persons skilled

in the art wll recogni 22\@&‘/ the chem cal reactions

described may be readily a o prepare a nunber

of ot her compounds of the inven and alternative
nmet hods for preparing the conp unjs of this invention

are deened to be within the scop® of this invention.
For exanpl e, the synthesis of N

-

N

(R)-N-(2-aminoethyl)-N-(4-chlorobenzyl)-4-(5-methyl-6.7-dihydro-5H-cyclopenta[d]pyrimidin-4-

yl)piperazine-1-carboxamide

[00196] Step 1: Sodium triacetoxyborohydride (3.3 g, 15.4 mmol, 1.1 eq.) was added at
room temperature to a solution of 4-chlorobenzaldehyde (2 g, 14 mmol), tert-butyl 2-
aminoethylcarbamate (4.5 mL, 28.5 mmol, 1.2 eq.) and acetic acid (2.5 mL) in dichloroethane
(20 mL). The reaction mixture was allowed to stir overnight before being quenched with 0.5M
HCI (30 mL). The mixture was then extracted with dichloromethane one time and then brine
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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non- exenpl i fi ed conpounds according to the invention
may be successfully performed by nodifications
wappaneisty t o those skilled in the art, e.g., bBCT/US2008/069147

was ARRHQPT T af el yodg ot %&ﬁ%é?@tufé"t efd er LNy Br@eRS, dIY tert-butyl  2-(4-
util1zing other suitable reagents known in the art

chlomithadamimaireth)ﬂcmbardas @3 Seg, 0 aa aroel) leyd ihinigig bassuPi2el, 1.2 mmol,

[ atlo re n condition ALt ernativel.y, v
15 ecppmaicmetans (hb SEnos Bl Retion o TRNGHAS Fi g, The reaction
mixtufé has Dfief REAGMIERE t%stlﬁaé’rhﬂél pRiRIct, CRRich | Wk F@Iﬁﬁed by ﬂash column
preparing other conpounds of 'the invention.| 00193

chrontaltmgr@barrpl e® des @ffpt;bd bdkway]l unl4§8- (@h@ttwwbonylamlno)ethyl)(4-

cior e BB TS STl B2 )

(M+}p*yppj iers such as Sigma-Aldrich, Afa Aesar or TC,
nd were used w thout further purlflcatlon unl ess

[001981 her wiStep i Fidi cAt enixturet phhbenzpk ut-4a- ((eﬂrbwm}ycarbonylamm)ethyl)(4-

chl net h t oI d r
o BB sl Perf b RE Vo, SO HA0G e Roynacomno
(10 mds prepafide d: stddkOsbBtion iitng BAE KIGHS55RL MeOHandedSomL H,0) solution
were done general |y under a positive pressure of

of wanistirredy &t Dhowts gbROYr- m ﬁeaatl@rr yahgxiradsd Vith E&Q4c, dried over NaSO,
and 08111&% rWea aﬁ{%ﬁ@ed Iﬂe Eﬁ%iﬁ teff‘l‘t) lb%f@f'bm ﬁin %Ilaﬁenzyl)plperazme 1-

| on S Wer e ber
carbomﬁtda)e‘tmrlcatrbmate(mdug 89%1) MS$BSEM/a(MB}Hma9T eagent s

o019 2 4o o8 B3Rt P e AR GoghBhico, (125

o 36 8 80 A0SR0 2k 0 e 04 NS SR s v

cooled oith am ixz-Hatle pnddradtrogenp pRjomines (26962 etly, e ninyodly Waardded dropwise

over 80 Bt SRS hESL SR Sl 5BB Mot g . L1

mmof) B8 ah §leClcdNTehath. AT hx N @Rs RERIA ATbbih Rbhpérhives ow?efrﬁ‘lght and then

reported, the foll ow ng abbreviations are used:
5% HAi(h) end ether (360 utﬂ)eve)m addegt rTihplagegous ghysg U@Steétr?dedmﬂth ether 2 X

o0 40 S SEET l GRH e b e

re31d1.9:' %('Ssn add®d&o raeﬁfﬁﬁﬁ&ﬁsdllﬁhdﬁeéﬂ Jeribzbazidex bﬁﬂdﬂde (37.5 g) and NaOAc
(R (2-am noet h N- (4-chl orobenLy -(5-nethyl -6J-
(37.5@) hw(v}/[atgar £390cme ). oﬂ'ém h{n@mgytham)lc@ﬂo L) was added to give a clear solution.

The qlﬁ%.gg S\{f%)z(l 8§e%§og£2b§) 8{1% da%d [tggr% §t§1£ed85teﬁ%o&1 te%%gfalﬁ.;ﬂ overmght The

mixtiél i@l tradted 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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roomtenperature to a solution of 4-chlorobenzal dehyde
(2 g 14 nmol), tert-butyl 2- am noethylcarbamate (4.5
WOor009A®s69 nmol , 1.2 eq.) and acetic acid (2.5 p)/UB2008/069147

was réﬁll?:\mdqgﬁ&t %ﬂﬁm( 24 He)residiewh €GO 7 acktié EcﬂMé‘ﬁSO mL) and cooled

to stir overnight before being quenched with
by iceOwatht. HGinc p8Grder (45 gJtveas thert added wdbe tShl@lthIe wiap gdtredifogi30pminutes and

e 500 CF BRSSP hlEs 30 ATRRH LS 13039 e saeons

phase gvaﬁsAexnﬁ&le@ RRtBEABH ! (QVK PO HINY | TRY 3aME Phisd. ik @m‘tﬁﬂé’@, ,washed with
me (MtH+) 285. [00197 tep 2: Benzyl

waterAdxﬁadmrdr cuaeigotgd fopiffied 2R hethyl 2andtlepdyil- @@@yelgswtwcarboxylate (20

o o6 RaRRR BR300 SOOI Eadfldb o o

) [ a (0. 2 m., 1.2
2504 8 fin ) o e PR (BT ) e
[0020ipact | SrepwasKOH c&\bg 149.% tiinrol pinewatery$0. mihwas addeditea solution of a

th trated to.th
i G D 2 B S B B S % 2l nd s
9.2 &f fz@rginﬁﬁmxﬁ eﬂlaﬁ()lz(l((foeﬁﬁ,) butigXganRowit aeauxketioy i) (Kours. After

¢hl orobenzyl) car barmoyl ) pi perazi ne-| - car boxyl ate as
coolirfgp shm {olent s r8@oYed, B UESIepide evasmemtrylizd Twith gonogptrated HCI (12

3 A
mL) ; 60%2 Rs: rrfrﬂx)ﬁf? 2}3 c&%&ﬁﬁ%{?ﬁ RaPePRM )(%4X 150 mL). The solvent was

remoxf?ela' %@ﬂﬁﬁémhﬁ@ b aamyed by Eﬁb@gbln&nbmﬁ*@giuphy,l @ittng RGD hexane/ethyl
0.38 mmol ) in a KOH MeOH H 20 ared .as
acetatg (300 & 2i56] R0 2omersaptac)-methyl-&dG-ihy Orﬁ_H R/)é@Pe&?ﬂiidb’BnWEdm"* ol (12

stirred for 2 hours at 80C. The
g 56%%%35@#6\%@ m%ed with Et OAc, dried over NaSO4
[0020&]1 d co M r Rtau&g' NiRREr(15 gyl Hﬁ‘cENI—DOHS(QO mel X wergiadel to a suspension of
R)- 22nmr(t<4Sdﬁﬁtévlo%nizlwdmﬁb‘ewmpﬁ%w Jryypidinr4) (12 g 65.8 mmol) in

d1st11]?@ %ﬁ%%@?ﬂﬁt}e 'l(hgeéﬁ x?ig'f v%%r@é%%)lr@ %Fglﬂoufg aﬁxd(t.m'ﬂ"f ltel%)37 ‘The filtrate

was c&jﬂb@tﬂfawdstol\laﬂﬂ@@ ®){51Rethylp, 7adiblydrodsiHcymispestafdpyiiBiin-4-ol (9.89 g,

. é\}gl L round-bottom fl ask. The
99%)y %%ﬁ‘?‘%@”ﬁi@(ﬁﬁ]el s cooled with an ice-bath under

[00203 trogey §5r W Rftufelor (g?-ﬂlnethgfl 8 m&aromcﬂﬂMt C[}d]pyr1m1d1n—4 -ol

opw eover 30 m nut The m xture was f1ltere
(5.8 g; B8R uhingl)an @OC1s @ONHEEWas( efluxedi iz Srminutes1 ExgersDOGly was removed

under;rjl %&gagﬁtgg gq,sb l{?lh\ﬁ’cﬁ;r 13581?85 @Ell\é?q_gﬂ)( d Er)?&mrreo Q8 then added to
saturgic?rﬁlgl(—:lt@e Q\%VIG(HnLet Ege%d&ﬂ}s phi@ RadeausteAR@ASEDEAS (3 X 100 mL), and
~ the combined organic phases were dned and concentrated. The residue was purified by silica
gel chromatography, eluting with ethyl acetate to give (R)-4-chloro-5-methyl-6,7-dihydro-5H-
cyclopenta[d]pyrimidine (3.18 g, 49%). 'H NMR (CDCl;, 400 MHz) 8 8.81 (s, 1H), 3.47 (m,
1H), 3.20 (m, 1H), 3.05 (m, 1H), 2.41 (m, 1H), 1.86 (m, 3H), 1.47 (m, 3H).

[00204] Step 9: (R)-4-Chloro-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidine (46 mg,
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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300 nmL). The conbi ned organi ¢ phase was washed with
water, dried and concentrated. The residue was added
wa 2008/00&smed sol uti on of semi carbazi de hydr ochP@r/Us®08/069147
butyl ( 37.5 g) 28N mbé&ﬁﬁl @-m’eﬂly%ﬂedlhﬁcﬁagHrb}\cloﬁﬁfalﬁd]pynmldlnA—

boi |'i ng ethanol (300 n) was added ive a
yDpipstarineilesarboramidd)sthyicarbamster @ imgx é@%r)o SZ(F§I)1@(R @Vléﬁa) 529.

0020§{'7 *SlpID? Rl FITARRI Bt 67 ddeq FITR) eyt 2-N-4-
chlordﬂehzyl)m@smg@m pihGaR- m-%ya&pérﬁqaﬁdjnmm AyhpiberaZink1-

The conbi ned or_?anl c phase was washed with

carbomlép)eﬂwﬂqaé@anm@(@dng,e@w@ 1) mH\ée@Hs(nlmee) whltg reaction mixture was
stlrrecf at %§°‘L€ %lctrz )l'l\o/f;i“l cu ovall %tf ! scglzgnt7ﬁ1% Ghad pﬁ)dﬂm el purified by

prepax%tlff@HPlJC & 4fRir@ mapmczym@heaa)/nwmpmamamy boSeyetliyd-6,7-dihydro-
(63 g, 64%. 1H NVR (CDO 3, 400 Miz) d 4.13 2%
5H- cygl@@ﬂf@@]pﬂll&l@ﬁ%&)@@@ﬂ»@ 1-parhoxampid eo(3§H}ng, S5 (ESD) m/e

ekl 5 sl 4 1By e i, 05

4.19(d 4B} hy5=57(0(m Dlﬂﬁn Mlél@mrﬂi)cyclﬁebéﬁ%tﬂﬁboxﬁhat% -3.15(m,4H),
£24 % 0.122 in_eth acetate (100 nL) was cool ed

6=2.4¢@n.1 é@:\ki@ﬁmc}l}? Ple?t-44 %Hi)nol Ozoni zed oxygen (5-7
t3li 1 of O2) was bubbl edg V\gfé@hthe solution for 3.5
hours. The reaction mxture s flushed with nitrogen
at roomtenperature until 4hg tol or di sappeared. The
et hyl acetatewas renoved undér vacuum and the residue
was di ssolved in acetic acid (Nl Q) nmL) and cool ed by
ice water. Zinc powder (45 WHES then added. The
solution was stirred fog, 'wfwﬁes and then filtered.
The filtrate was neutralized i 2N NaOH (1.3 L) and
NaHCO 3. The aqueous phase s extracted with ether (3
X 200 nmL). The organi c phas Snconbi ned, washed with
water, dried and concentrate afford (2R)-ethyl
2- et hyl - 5- oxocyclopentanecarboxylate (20 g, 9696 1H

4 O . ‘ 77

”") 1.33 (chloﬁé'ﬁta[dlpvﬁﬁnﬁlm4 ﬁbﬁlperﬁﬂﬁbzﬂﬁrb&mdé K()—|

(8.3 g, 147. ?%lnwater (60 nL) was
[0020§b| uti @@m}_ @thﬁl gnagg (](3@@,_6§E2H9m01) in EtOAc (900 mL) was cooled to

0 e RIBGRASRURI AL BBy iy H oS it o

reactith furndd urpl il cslona gt rteik | pokig dofome gh@eration Seaséd tad the reaction was
cool i n%h the sol vent was renpved, and the resi due wa

removeg f19m fthedry-166 bath.c Oxresw was kubblad) thr(o ﬁ)‘_e)readcttlongt%gntll it turned
yelloxg]ole\’lﬂeéglt%a(‘!mi’gjzl TG XAy ArlcEidratdd Hn(RgMaélﬁnﬁ(, érﬁothgtrltsultﬂk%emdue was

“dissolved in glacial acetic acid (400 mL). The solution was cooled to 0°C, and Zn dust (65 g,

993 mmol) was added portionwise over 30 minutes. The reaction was then allowed to stir for 2
hours, at which i)oint the reaction mixture was filtered through a pad of celite to remove the zinc
dust. The acetic acid was neutralized to a pH of 7 with aqueous 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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renoved, and the residue was purified by silica gel
chromat ogr aphy, eluting with hexane/ethyl acetate
W@ 200904560 gi ve PCT/US2008/069147

(R)-eé@ aﬂlgﬁpi&gl g&h@%é%&o%ggﬂ{:%g{s @) H:%gcg} af MO (1.2 L)

The rcfa@ﬁdlﬁ)ﬁilxtﬁteewasktuﬁdmeyodﬂn anglerdtife lglﬂelamdog&ﬂélﬂﬂ() B2Ours] fter which it
added tpo a '

was c?myf ete s, &erﬁ by gi#&@ﬁ;}ﬁlgg7%f&p Hg,a&;:ign g}ip_ig%yva% gﬁ)ﬂcg({ltaz}tﬁci, to remove
MeOH! ;T‘hg ruftin®redidde @as @i@s% uxeclijcf‘Mn wilbiRdd! th&dwi\{‘ﬁ‘iﬁO 6dGwith brine,

) he mXxture was re hours and t hen
dried f(Nat 3004 filttted, fand t comtentvates dmrgtml(R}&tlwl eangifnd Sruethylcyclopent-1-

ey Y O
[002031? Eggg B of A_ dslolu;?o?o cgrlitl_alélfln% ope;]ett%}ild]zp%/nrnlnﬁn Sarlnﬁt_hzlcgclopent-l-

enecarboecsla& @61:68 %2551@64 ynrel) Bmamrr(@mlmﬁ?mﬁ@ (90332918@01432 54 mmol)

in forlgdinids G458 31, TREE R mnioy] FetRoud CEHCR R FEm§REUHRTdY 150°C and

stirredToft17 RO STHRACtRAARHE IS wad b8l afd M%Hﬁ%e& 208 2risingle nextracted
The aqueous phase was extracted wi th DCM (3 X 100 nL

flask. ahbent ¢reessoiepnamiding yantemqyhd by digeyacuum; dgfillatign. Once formamidine
stopp&ﬁ@&r%ﬁ% 'RLE QI?] reli]neallrglﬁgs Ir(])ﬂue Wasnl c‘;t W:Jisecﬂ%sgfleallﬁ 'If(ﬁ\/lga?xh washed with

romafograp ace

brine (RK-2b0cHLpr Th@ coebinyd a®e3u§j WBM% @V&é‘bMﬁdCC&daﬁﬁl@DCM The combined
d] pyri mdine (3.18 499 . 1H NMR (CDO 3, 400 M4z) d
organg gqra(:@ wergdried (Nm%m) flilpq)red 3ndgopegntraigy. E’lCGgSlEl]}H’lg brown oil was

dlssolg{a_ae E)n é‘(lﬁlﬁ]na @CM,'_gnd hid Qol&ﬁgn la) add’]edAian{grQ se?ﬂ?li}atoé'%ﬁge‘ﬂto a stirred
solutibipf dth&ih(car HvEl-ofethvy vs DCMIsdiwtiin); Gldsiay cbmp &river giepipitate to form.
This é"@%ﬂﬁ%ﬁgpe”%w%@;pggg ltﬁ}tgatmn thr%il)gh a medaliudrrcll ?r?t ftugnﬁ which was rinsed
with gth s&. Ol??@ §%t¥e)t@ R’\Qg gﬁdeﬂﬁaq ?at'gg gfiﬁmtfé)ﬁ)from ether repeated two

amat e Huni base
more (ﬁ)m&s raind theid 5driexblon &@q Vhcuum doet emi give I(R){Ssmr:rﬂh)'l -6,7hbBhydro-5H-

evelop i AR o o G Gl W) R T Qe o 45 (APCL) i

1499w th DCM dried and concentrated to yield
(R -tertbutyl
[00209] ( N- ( Stepd:d¥eab BRLH §463.9(15L 506 Fiyime) Wasl addedr o gl kyyasidigion funnel

to a QS uihRdt it ity g dapensaldipyripigingdsol (1522 g 1013
mmoR @YDCHVE £ EF! A qhd Midifion wag LompRe2OR] re@bteh AdktureAvas warmed to

sol ution of HO/dioxane at 00C was added to
room (tgperature, themheated (twqﬂp,x ol irsg dow Y0 Jnigutes The reaction was complete

o b5 P YRR LSR5 8P e e
POCIgwak juérehd®fa portioAd-)s folloGrs! Raktibe Mikiud tifidfareed to separatory funnel
and dripped into a beaker containing ice and saturated NaHCO; solution cooled in an ice bath.
Once the addition of each 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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stirred at 25C for 1 hour. After renoval of the
sol vent, the crude product was purified by preparative
woRl0@ooaseaf f or d PCT/US2008/069147

ﬁmneﬂlf%lﬁﬁ{/ %%gl_@&* ARRE et ¢4ph! QERPERAY! T CRdEBREY Tofed with a
DCMAieikanecinogrenet afd fheyednpotingd -wiasyd ited peingzi In sidearoa flasksamiddr vacuum.

High g g%é6%g/gr0%l}ngf gﬁtf cg > ;ﬁrsg{ﬁ?d QAJZI,_&I’K)A: ?_chﬁgg—%glr’nl\l :—6,7—dihydro-5H-
0 3.61(m 4

i B e AR S

[00216}F1. 898tepl 1) 4- Cﬂﬂ:dro;.’amliheZB(Sdg 39 mnEd}amaS added to a solution of 2-bromo-

4-chl
NN-ethygpiy fighan PRERBAS O Rsergonpmad) s NVafisosrpyitylamine
mL, 1R einﬁlﬁfo@) M5 IuBh i m‘i‘J)V PRE REkASE Ras disdd RQYeR tglﬁperature for 5 hours.
[O Step 1: Ethyl pulegenate (130 g, 662 nmol)
The rElX@&c: W@Oﬁemcyﬂuvvaiswubcﬁt@d\q (30- 78Q andl sagurated rlyaHCO3 (20 mL). The

s 5B SRERE D (L 20 BS EARESPLP e S Gomceme

give AtcHldtoNPR(dibthyR eBONBEREAARING CAS &, olNAvHiEle was used without
reaction was renoved fromthe dry-ice bath. Oxygen was

purifigaiiop! MS(M@U@EBM%H P¥A%tion mixture until it turned
[OOZIXELLSW h§ {eﬁtalg YLie B]o)r%c%%bé)gly dalggl%g%% : éagi()) é%@?(ﬁ% g, 3.9 mmol)
was a@deiCioal soh@Rini of 4&&111&0(1‘4-@@-(&%1}1 lahtigo etlyDbéronamaine (8% g, 3.9 mmol)
to 0C, and Zn_ dust 1( ﬂ mol ) was added
and P{;Hrf%usewwgléthdta@nng@ Pkt bb7 nnnel) B d2eMot® Whe: tTherreaction mixture
I
was h@étlec? ?Fr%ﬂ[u?n 1°()§(rt iuq lécfu\%% S’Flgéﬂ?lk&[et?ree ﬁshc\ygheﬁﬁo g(%rg gentéék‘f‘%tg{er tqléenched with
saturalt@l XHpOM@ Otrhle), a2hd extthiesdd with®GI€R iDXC 2@1&11@ Vid® combined organics were

neutralized to a pH of 7W|thaue OH and oy
dried {\$280)r &diered ahd ﬁor&eﬁ@@teés hggouga. prodvgle was y silica gel
weredried brin and i -
chron%(gg?%ﬂé/s oo e(?hyl ngt - %rt MB{?P“ &m%&%hro%ﬁényl) N-(2

(d1ethg}annyco:)lethpbm,rhmoﬁblhperyimds-é caﬂooaty]ateq(l?oﬂﬂal nf{gl 08%g), I\[IS @ABCT+) [M+H]"

439,45 FR CDC0: 418 DEE B7 89 1 s % 2, 20730 1 T2l 85w, 3.70-3.
t I 0 :

6 of 80 g, S SRR N (100, 961938 G 20, 25

(q, I sTRH2zdHA 1. 4DEOHE O @tJur 8. 2HgesH)ni t r ogen for 20

02130 Visise 5 Rudiprietn aprid 1 Veedlah b RSk of e butyl 4-(N-(4-
B e
mmol) m:IEEM)QS ii).t dibednixaned veasratieretira trecnttemgérairg Ryr- 2thhyils, and then
conce%trated in VatcuohyI Cf(h ¢ OI%Slgael ?VrtllsC%{StS)O )\(IXCE aln n-butanol (2 mL). N,N-
Diisopropylethylamine (0.5 mL, 3.6 mmol) was added followed by (R)-4-chloro-6,7-dihydro-5-
methyl-5H-cyclopenta[d]pyrimidine (113 mg, 0.84 mmol). The reaction mixture was heated at
80°C for 16 hours. The mixture was then diluted with H,O, and extracted with DCM (2 X 20
mL). The combined organics were dried (Na,SO,), filtered and concentrated. The crude
product was purified by preparative HPLC to give N-(4-chlorophenyl)-N-(2-
(diethylamino)ethyl)-4-((R)-6,7-dihydro-5-methyl-5H-cyclopenta[d]pyrimidin-4-yl)piperazine-

1-carboxamide (39.9 mg, 12%). MS (APCI+) [M+H]" 471.3. 'H NMR (CDCls, 400 MHz) §:
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(102 g, 97%yield) as an oil. LM (APCI+) nlz 170
[ MtH] +. [ 00208] Step 3: A solution containing
w@ R)o9eedsyd 2- am no- 5- met hyl cycl opent - | enecar boRgIT/HE®08/069147
1 : | r 8 -

849 (i, G085, A1 7T0H 13 GRCHIBIRIBLAITN olr ), 8 KPR706R0H), 3.51
3.44 (myiH), WBtﬂéa(helemm 2 AP émnaH), 18882 (my EHYRfl.385@A = 7.2Hz, 6H),

gog stl for 17 hours. The reaction m xture was
L15 (dobr é dtransferred to a 2L singl e nextracted

fl ask Then excess for mantg,hﬂ s renmoved by high

vacuum di stillation. Once m di ne stopped com ng

over, the remaining oil in-fhe¢ still pot was dissol ved

in DCM and washed with ' 3 X 200 nm.). The

conbi ned aqueous washesdu@\g tract ed wth DCM The

conbi ned organic extracts dri ed (Na2SO4),

filtered, and concentrated. Th sulting brown oil

was di ssolved in m ninal indft hi s sol uti on was

added using a separatory fun el to a stirred solution

of ether (ca. 5 vol of ether "SRCM sol ution),

causi ng sone brown precipita form This brown

preci pitate was renoved by fpltration through a nmedi um

frit funnel which was rinsed with ether and di sposed.

N-(Z4Blotdbehzd}-dl-@a@ictioylatinolakdy4-({ 3R)-1-hvdrox gt imethfIr@dihydro-SH-

et her repeated two _nore tinmes and then dried on high
vacuum | i né_yglg)_f‘@;g&g]pynmldm-4 -yvl)piperazine-1-carboxamide

[00213]?) 5- %!;&mdlgl 9@) ?a?iégeg%g(wg g%}%lé‘i anhycéré)usa Nglélsccgf (12.5 g) and

anhydmlhs ciherL(G‘.OMhI()AP&Ie-a)ldeﬂ o 449. PounddDR0H ﬂ:&ke pI'he: redigioin mixture was
OCl.3 (46

coolegdﬂ'fbt G f‘Feﬁii‘Hh gpdqr dntéo 58 ogﬁﬁ% &eglLS '003“‘ n%nokﬁl was added dropwise

over ﬁﬂnu’i_’ut&g t gﬂé m@xtﬁred\bvgé/ ﬁft&eé Eh& X&jeﬁfl)l?rudafedj %({JDeQ?OEI @ 1%.412 mL, 1.11

mmok)ahmlan agrconies] hminplfht mlxulteewaeautqdcm rmmtttmperam@ owarmight, and then

5o 3 1 D5 SRES00 i e The b Pt MR 8 et 2 X
300 e} eThE BSHbIYd DRakic Pit8e MRARGHAsREY Withtwdter, \#eied @A@lcefkeh@ated. The
roomtenperature, and the excess POC 3 was quenched in

residug wagy addsdgo atswameldosnéuthne@‘bsenuwrhazxdmh@r@%méee@ﬁ edg) #hd NaOAc

575388 YR RS RLRSEDBBE o, BB ML Whe o

solu‘ubﬁlt hThORnirb ewadedfhixed fof ZGﬁCHa)ube thd QRerDfstitré® at room temperature
reaction m xture was caonpl eted, the_ quenched mxt

overnyghd. dJihe pixthre gias gGated ﬁ’ﬂthe’é’a’(% (bR aré cthsipi09mL). The aqueous phase
was e@?rﬁété&l %fho&heg (E C%]360 I?IEL)? "THe2 cotnjilﬁﬂec‘c{ &rgaltug pﬁgﬁ%gg Rhshed 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%). !
NMR (CDCl;, 400 MHz) 6 4.13 (m, 2H), 3.38 (d, J = 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).

[00214] Step 2: (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 f°h! of 0,) 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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funnel. The m xture was transferred to the separatory
funnel and extracted twice with DCM The conbi ned
we@zivaetssd were dried (Na2SO4), filtered, and PCT/US2008/069147

was r?ﬁ%@%{d@é?ﬂmﬁh gnc? ﬁ‘%q%lé@efw%' Eﬁs%l@gd Y Cf%’tkl: hGd {9536 mfJ and cooled

Ica’ge urrie
by iceheatan &isd pywdaqés @) evaoidicn @lded. The kolatidnmas ht,lrred far 88 minutes and

e e o e e LSRRG AL G200 1 TR SCAGEQUES . aon

t k
phase‘éi)zlépér&g'uct g Q\g‘ihut h ' I%?gtﬂbfnk > %eu&‘élgﬂlc YAE4UNs EnBindd, washed with

water{j &)e&amhdammt&{metoh@fforﬁ (ZR)ietIhyUEm?ﬁhjd)écbm@cﬂbg@ntanecarboxylate (20
i m di 4 g, 61.09%

e 96%%8%&@1’ RIRI(E . 440 Sy o 20 AED (75 ) 31 52 Hroll Faa0 m, 18D,

. 50_% }g)miiégz{ngtﬂl{; Qgﬁq&gg%( %:hjjl et hyl et hyl am ne

[00215] N- d| '_S_M OISMHE(SBI g,ammn(niblhm weitér (BOrmD) as addedltoieselution of a

mixtupespt GRTsiAE 3 S Y REOEIORBEARIFRpoa el BN Sarld rSERERD and thiourea
(9.2 §3&ofﬁ-}m§&a£ %g%éhéf f@ot@g?@rlﬂe)z(&é k- wlb?efﬁ{xga%ff 10 hours. After

ayer was drie
coolingNalRSéMyent fwastremededa aet dmnlreeidtlc a\taedletlmalgaed ew1th concentrated HCI (12

L) 4 PO AR R SETSE i oM, G P BET OB SRECRiARES Joved. and the
res1d1{eMi7§ﬂ BurdBelt ﬁy s{lQQPglziLth%hﬁPogQa Hy€ iRl twith hexane/ethyl acet%te 2:1) to

4- chl or ocar bonyl - p1 perazi ne-1-car boxyl at e 3 .
give (Ryel- memptoaﬁd@dlyﬂ@ bd&mdn@t—SH)-ny«df)penta[d]pynml in-4- ol ?12 g, 56%). MS

0- 0k (2- (di et hyl am no) et hyl ) benzenam ne (884 ny,
(APCJT)QWI‘% nd N, N-di i sopropyl ethylamne (1.9 nm_, 11.7

[00212'{TDI % = 3“N§ckelT(|T 8 o) @3¢ NEOH 20t MLE wasadddetb @suspension of

hours e m xture was cooled to roam

R)- 2tmp@ﬁ@6w@hqu@&ddn@w%twcm@w&ﬂwm ol 132ng) 65.8 mmol) in

dlSt1118$ %vgﬁ C(l@@gﬁg \cbj% 9{%%@&7&8@%%) L dg ag'lqb[hg}F ﬂltered The filtrate

was dbﬂa&mterdafoe@rforaf(ﬁ)xstm% P6 FAiedrv3 8- mndpfena{:u pyrimidin-dal (9.89 g,
gel chromat ography to give tert-butyl
99%)4 MSCABCEAIM SRRy ) - N- ( 2-

on P B BB PO s
(5.8 g;oxx G%Bu)ncg)?l?%i)ocd% gzn mL3. zveast-ﬂueed) for'75 éﬁm(tes The e8c@®s POCl; was
: . (m

remogedz.kpdgr verupm, am_;)he repidus. \gaslcbssp;ﬁedzp{PCI\é (gé “é‘)S vs h(: rﬁnxture was then
o8B G, g e oSSl bl X 0
mL), énd thELc)onvbaﬁedacnhgmdc tphases sadreltitied and coreentrased. y The rgsidugswas purified
by silica gel chromatography, eluting with ethyl acetate to give (R)-4-chloro-5-methyl-6,7-
dihydro-5H-cyclopenta[d]pyrimidine (3.18 g, 49%). 'H NMR (CDCl;, 400 MHz) & 8.81 (s,
1H), 3.47 (m, 1H), 3.20 (m, 1H), 3.05 (m, 1H), 2.41 (m, 1H), 1.86 (m, 3H), 1.47 (m, 3H).

[00218] Step 6: m-CPBA (8.30 g, 37.0 mmol) was added in three portions to a solution of
(R)-4-chloro-5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidine (2.5 g, 14.8 mmol) in CHCl;

(60 mL). The mixture was stirred at room temperature for 2 days. The mixture was cooled to
0°C, and Na,$S,0; (10 g) in water (60 mL) was added dropwise. Na,CO; (6 g) in water (20 mL)

was then added. The reaction mixture was stirred for 20 minutes. The aqueous phase was
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chl orophenyl ) - N- (2- (di et hyl am no) et hyl ) car banoyl ) pi per
azi ne-|-carboxylate (311 ng, 0.7 mmol) in DCM (5 nlL).
W(Tizmmm&stsmre was stirred at room tenperature fBCT/BS2008/069147

extracgil i ﬁgq Zhﬁ'?ggt e?ﬁd e %@rﬂbﬁhe‘d"l‘ﬁg@nc PiRed Weletdfcai@ated at low
tempeNtNBI(K3DYE 0 p@hee‘ehgﬂleawamp.lr(ﬁhdﬂayrslﬂ,lcafgeﬁi chmoniajography aeldérg with ethyl

R).- 4-chl 6, 7- di hyd
e TR LR S B 1 oo g io- S
cycloﬁ%ﬂgl[@?Zﬁﬁﬁ(ﬁﬂe HME f@s g@?m?a’tyﬁm (éﬁ@H Qbo M‘Hﬂcws 66 (s, 1H), 3.50

ture was t ted wth FH20, and extracted

(m, 1HY), Brzzg&@/rzﬂg, 2|X442@n dmiH) 1 Ph€me OHRi Iid¥t(do¥ g2 Hg, 3dx e dri ed
Na iltered and concentr te he, crude pr.o t
[00219); 5 pu by pr éoar selptien HPE% t g](bl-\ygloro-g-metgyl-éj J7’-%1hydr0-5H-

ereo ARGty )= 7 (R B s Sy drds (56 mh iy meseed

110°Ccfon Reoues, di foarrdondinig, mxdesyls@]pemewammevedﬁ_umbr vactauy. d’Ehe residue was

Purlﬁf(%%tlsglng g@é%@%ﬁl;ge@ Lrlvyj&_lﬂ ﬁe?éi%{et?lyg e(t#f%l—g :to give (SR)-4-

chlorOZS%Ye't%rl ﬁmydMH cﬁ'clg?etﬁ%[%g)gémldﬂlw -yl §ee¥aXe %1 29 g()‘éﬁg 'H NMR

(CDC(3m40(D MHz)la &92 J;mszHom 3046)03 (in, 313{)( 8 60J3 3{) om;zHi) 2644 (m, 1H), 2.40-

220 G Zliocﬂﬂsmenéﬁﬁ%m L5 Bk g &t i Y138 (@ 1 =72, 1)
MS (‘%I]ééﬁﬂ ygrexy- 5-met hyl - 6J- di hvdro- 5Hcvcl opent a[

m di'n-4-yl ) pi perazi ne-1| -carboxam de [00213] Step
[0022&1 ( R) Step) 8Pul e ChikBo-b2methy6.3- dﬂmin) SHaenisjapeniafd]pyrimidin-7-yl

sceta 4 QOR Y51 1 B UATIBBL Eol T SEr TP DAl e dlpyrimidin7-of

by trdBinfdiRitNaSOFOR! HgO)”‘FHIh ﬁﬂoW@@ Hyadh asidkeworkup! @YEHCI in water) to
Brom ne (25.62 nL, 0.5 mmol) was added dropw se over

remoBCheracetate grouphe i xt ure was filtered and carefully

[0022?l geg Ow(gj c‘?‘nli;ﬁ%xz%ﬂa% g%‘ gl @gﬁ} gy &m)locp \r}vtaggdded to a solution of 2-

bromd-BN&Téthye@yREAE hgidobroaide (e ng, ©90 thklol)(arltl trjetiganine (3.4 mL, 25
ether (300 nL) were added. The aqueous phase was
mmolpjin dighlosemethans @orek). (Ehwwggrwys stiffed 2t AR iergperature for 5 hours.
[
The %’o’%@%n&ag ?tg%r? cl?ﬁgen%’?et& due s V] dé@%}ﬂ&)t%%ﬁ%&%ﬁi N2-diethylethane-1,2-
diamiB®hdad @thfch&;i:mus&i bﬁﬁbdﬁ&tel}y\dﬁm parifickeion37. 5 g) and
c 7.5 9g) in water (300 nL), and the ilin
[0022¢2} hanol(S—ef‘D?)é\@ neyt-Bgel 4 O‘Eaébfﬁ}yqfélpgra&“@a c%,rg li“g 245 mg, 0.99
mmolz%s 'Hdgécy k2 WBRitibE o lfllla(le{it -{i5roBerzyHONE X28f8thl RR&ane-1,2-diamine (235
Irre room tenperature
mg, 0.98 mmol) and N,N-diisopropylethylamine (0.54 mL, 2.94 mmol) in DCM (2 mL). The

reaction mixture was allowed to stir at room temperature for 1 hour. The mixture was quenched
with saturated NH4Cl (2 mL) and extracted with DCM (2 X 5 mL). The combined organics
were dried (Na;SOy), filtered and concentrated. The crude product was purified by silica gel
chromatography to give tert-butyl 4-(N-(4-chlorobenzyl)-N-(2-
(diethylamino)ethyl)carbamoyl)piperazine-1-carboxylate (200 mg, 45%). 'H NMR (CDCI3,
400 MHz) $7.32 (d, ] = 8.4 Hz, 2 H), 7.19 (d, J = 8.4 Hz, 2 H), 4.42 (s, 2 H), 3.45 - 3.40 (m, 4
H), 3.25 - 3.20 (m, 4 H), 3.18 (t, ] = 6.8 Hz, 2 Hz), 2.56 (t, J= 6.8 Hz, 2 H), 2.49 (¢, ] = 7.2 Hz,
4 H),1.46 (s,9H),0.99 (t,J=7.2Hz, 6 H).
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overni ght. The m xture was treated with water ( 1 L)
and ether (300 nL). The aqueous phase was extracted
waowdboetsker (2 X 300 nL). The conbined or gani CPEIHS08/069147
[00223pS WaSEp 1 Tﬁﬂﬂﬂ@&féetlc dEiaqd rNPwaoRERAH %ts%fhuoﬂihﬁ tert-butyl 4-(N-

residue was purified by vacuumdistillation (73-7

(4- chlgrc@emnl}{j)@t(dleghy\hmmg)e)hyé)chl;blamoyl)plperazme l-carboxylate (88 mg, 0.19

mmolférgﬁéM&%‘lﬁ)ol %@%Wen?ﬁﬁ%cl ent anecar bo Zfl;‘nours and then

concedtrat8d (th vhcto. 16 Tﬁe Q&sﬁl& \A?as 93iskHved- ﬁf‘bn-b&aﬂ&l 211fmL). NN-
1.98 (m 76 (m

dnsopg_om'getbyﬁammq) (0. 1[10@21@]6 @mgj,) was @Qcﬁ‘c@@tﬁylsoluﬁon T|_}|1)en (5R)-4-chloro-

o340, SRR A IFRBLEYS) 5T AR R et

solutié) TRSfeavtidmehtirel oA/ HeafeEra0 1860 ffor l@Zl(Rﬁiri e’@h@iﬁ)ﬁ@ﬁﬂ: Wwis then diluted
t3li 1 of O2) was bubbl ed through the solution for 3.5

with I (5 mIpy end é&@@qt%wml@G%(Ms s hEle apmbingd oFgagics were dried

(Nazsg)%)n;fﬁ%%dt &‘q)cegn%gﬁﬂaet‘e&nﬁ" ungl p(fgcjiu%[ v&% %ﬁﬁgg?%g%reep-ra?%we HPLC to

acet at ewas rermve vacuum "an

give Was(Hildsnibeed)-N- (al{eiethiylmlhd)e(W-(ldﬁR)ﬁmdedﬁoeﬂhﬁd{roxy 5-methyl-
ice water.  Zinc wder (45 g) was then added.

o
SH- cygmpe@nawpmwﬂ ﬂTYﬂ)@H)GFQ?FHest%ﬁ?ﬁM ard- Heg f2i1%t)~er dS (APCIH)

e AR DGR MEMIETE G R, ERDETSd e ShED. 713 @

J=38. 4<H%01DH7L5 50 @hb Fganig), Ems(advﬂas?»@g)ﬂ‘mm@d H)gVaSﬂSE{si AHY,14.14 — 4.04
ried and concentrated to affo

(m, 41{)”%%571 3.81 él%oéﬁ)l, dpént 2A2 éay S&)yf’épe- 3 Qé (8, 1@@)@ 2 73 2-64 (m, 2

H), 2. EQR%(% E@O%OW%%S‘]'(I% @b g%ozf%z (;§H; h)( ; 23{% 5 1324z, 3 Hz),

128(tlﬂl)=71}&312m) BB (d,3-288 (n 33H).. [00215] Step 3: KCH
147.9 mmol ) in water (60 rrL? was added t(c)l
[0022 b| utl gﬁa@pleﬁ 4+i4 tshpwn gp "{aﬂq};) ef#y plso be made according to the above
describedBlelgs 5- oxocycl opent anecar boxyl ate (20 g, 117.5
escrln%(gﬁ and thiourea (9.2 g, 120.9 mol ) in ethanol (100
The mxture was refl uXableflor 10 hours. After

E cool i ng, e solvent was renoved apd the residue was LCMS
XamplS ¢ al i ze TN concent rat ed HC P%i) at 0C and

then extr act ed n,th DCIVh()SNzgzmn&ﬂ)lyD Ahe-mahyeq- was
rennved nd th reS|due was purified by silica gel

chr omaf Lg i ng dikiydto- ﬁHmnl@p@tth[yﬂ]p}awdm-@

(2:1) to gl

4R) 2- rrercapto 5- Mﬁthyl 6, 7- di hyd?B i cycl opent a[ d] py 495
i m din-4-ol (12(g 56 oG o bt pipdidine-

[00216] Step 4 ney N ckel (15 79) (20 m)
was added to a 3 nsi on of 1-carboxamide

N

NH; (R)-N-(2-aminoethyl)-N-(2,4-
Cl
m o dichlorobenzyl)-4-(5-methyl-6,7-
5 Ci \,f dihydro-5H-cyclopenta[d]pyrimidin-4- 4631
[N j yl)piperazine-1-carboxamide '
N
2
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(R) - 2- mer capt o- 5- et hyl - 6, 7- di hydr o- 5H cycl opent a[ d] py
rimdin-4-ol (12 g, 65.8 nmol) in distilled water (100
worgo9/oddsed m xt ure was refluxed for 3 hours andPeTEs2008/069147

filtered. The |f,|Itrate was LAt & 4ford
(R -5-mgth 7- di hydr o- Sﬁggl?gpent a?hc?{l m di n-4-0

I (9.89 ¢ °/<). I\/B ( APGbdgbeht )HHt- (ih&lhylfﬂmﬂﬂhzrﬁroSt ep

5: A m xt Ure

4R)-5- met hyl - hydr o- 5PHeSyeloppriatdpaipitin-fi di n- 4- 0ny 1
(5.8 g, 38. 6 nﬁv in nga%&gz@nm)ca%mﬁe@ uxed

for 5 mnute excess was renoved under

vacuum and %\Iﬁﬁm due was dissolved in DCM (50 ni).

The mixture | then added to saturated NaHCOB (200

mL). The aqueousNphase was extracted with DCM (3 X 100

m.), and the c i ned o nd
concentg abed %Ez resi du @'a%ﬁfgg?%ﬁ%lgﬁ@ 19&}1?26;‘9(5'
c(:h; omat g?r @ | Ut | ng difdro-SHiytlopembRpyrimidi-4e
R) - 4-chl or®
i hydro-5H-cycl o L/Lba[ d] pyrim di né‘l)(lﬁ'(‘lS g, 49%. 1U

MR (CDO 3, 400 1
350, (m IH, 20 ﬁﬂ?g“”%ﬁﬁﬂd?mbeﬁiﬁyp é&%%hé'i
3H), 1.47 (m r500218] Step EarboraGRBA (8. 30 g,

37.0 mmol) was d@dinthree portions to a solution
of

(R) - 4-chl or o- set hyl -6, 7-d [ 9-artthGeHH] ta[ d] pyri
m di ne (2 '\}148mml) |(nm g 60 nL?ﬂe(?:

m xt ur e vag §tl h;é}l at rooﬂmreh?l‘evlét‘lu%mﬁthb’l Q7days ’
The m xture S dool ed t 10. in

gater (60 ni) m&l dded ﬂ}gfﬂ/\fg %ﬁéﬁﬁ 3&“’&‘)(1%“1 4132
wat er (20 m_) jtahen addeg)pighific fehiboRartiidst ur e was
stirred for mynut es. The aqueous phase wasextract ed

with CHO 3 ( niL), and the conbi ned organic
phases were ¢ eln‘trat ed at |l ow tenperature (<25 0C).
The residue was purified by silica gel chromatography,

eluting with éfteyl acetate- @WMIQMMN&} gi ve

AT BT o

479.2

IVHZ)d866(S ,351& -5HH)yclopeR8[d nﬁtﬁn4244

m 1.90 ( l gﬁm f%y o§ @[ Gmr 3H) . 473.1
[00219] Step 7: ol ut| on 56}p1perazme-1 carboxamlde

(R) - 4-chl or o- B A hyI 6, 7- di hydr o- 5Hcycl opent a[

d] pyr i mi di ne-¢xilde)Y(1. 45 g, 7.85 mwl) in acetic
anhydride (20 mL)N'was heated to 110C for 2 hours.

After cooling, excess s ved. e
vacuum fhe re ﬁ2due vvas?kpl]ﬁlq?l \é@%%éﬁg?%ﬁg IHQH?[67

chr onat OYr¥ lel ut i ng diliyidfo- ﬁHy@abbaithmupmmﬂﬁie

(3:1) to gl R0/ -

yD-N-(4-
10 @ . o 463
\ (trifluoromethyl)benzyl)piperazine-1-

2:(&,\‘ carboxamide
L J
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chl or o- 5- net hyl - 6, 7- di hydr o- 5H cycl opent a[ d] pyri m di n-
7-yl acetate (1.25 g, 70%9 . 1H NWR (CDC 3, 400 MHz) d
w@2®2/006569 | H), 6.30-6.03 (m IH), 3.60-3.30 (n®PCT/H§2008/069147

2 84 (m I H), %40 124§o®%55 %()gthywd(”ff% B
(A Cl "') [ MrH ﬂﬂ'&agenz&gﬂﬂ@ﬁleﬁﬁ Bp,78:

(5R) 4 Ch hyI di hydro-5Hc Iopenta d] pyr
1(lm din-7-yl acetate was ddwﬂve?ﬁecdcloﬁﬁlﬁaeélpyﬂml IH-L-

5R) - 4- chl or o- 6? i hydr o- ta[d r
|m23li n-7-ol b trN;:itt m)ent wsy]ﬁ%éfp%%—r‘ ﬁc%@}%ﬁﬁl@ Lalpy
fol |l oned by aé;fw,dlc workup (2N HCO in water) to
renove the ac @group [ 00221] Step 9:

4- Chl or obenzyl anithe (1.0 ni, 8.2 mml) was added to a
sol ution of 2-NHirorno-N, N-@R NbozLﬁmhyétﬁ MNe(3,4-

hydr obr (2,4 9,9.0 mol) and triethylam ne (3.4
n, 25 Cnf‘:;@w di gh! or ondichigrebenzd)-At(p-methe-6xt ur e

was stirGed at” rdom te UE e
101 xture was the nce%rﬁ{gﬂ}o 1tq Qfoyglltgﬂ%ﬁlmlgnl4

Nl - (4- chl or oben - N2, N2- qtlﬁﬁﬁeyiﬁﬁdnama-bbxﬂniddi am ne
as an oil whidh s used i nmredi ately w t hout
purification. 0202] Step 10: tert-Butyl

4- chl orocar bo perazi ne-| -car boxyl ate (245 ny,

0. 99 nmol) dded to a sol ution
N - ( 4- chl or?\ |) N2, N2- &RbNh@%r@ﬂwah@zvl)i‘lﬁ? am ne

(235 ny,© ) and
(0.54 m, (Mwlﬁ%{w&ﬁ eact’i oh
m xture was all o d to ﬂthydrcﬁﬁHFo@@k&iphﬁnﬁd@mahmdm—Lor 1

1dour. The mixtu Xﬂ/as quenched Wi t h r at eglﬁ_EIH a (24853
) and extract th DCMYPiBeraging- Car REAEGHbi ned

organi cs were dr| led (Na2SO4), flltered and
concentr at ed. rude product was purified by silica
gel chromat ogr p 7 to g| ve tert-butyl

4- (N-(4-chl orobenzyl) -

(di et hyl no}'& hyi ) car bandW%(Qpé‘i‘lH’Z’FWéfl)rN&%ﬁ’boxyl at e
200 ny, 1H NMR bz
2 ?\%& 4 g,
3 45 - Xm 4 H, 3. aﬁathylfs 726)1h§/dn0 SHH), 3. 18
1(‘t = 6. Hz[ Hz) 2.56 (t 5.8 He. AF H, 2.49479
(g, J = 7 2 Hz, 1. 46 €¥Clogeqlﬁ[dR¥“§§ g4 37z 7.2
Hz, 6 H).[00 cﬁ ep 11: jﬁﬁéﬂ&ﬁﬁ@?%&ﬂb@xé}ﬁid@ (1n)

was added to ution of t - but
(4-chl orobenzyl )N N-(2 (di et hyl am no) et hyI ) car banoyl ) pi

perazi ne-|-car pay ate (SNIL.chfbud 3 orobeney4-

Cl
j@\/ : ((5R,7R)-7-hydroxy-5-methyl-6,7-
F

N YO
N dihydro-5H-cyclopenta]d]pyrimidin-4-

447.1

463.1

y1)-N~((R)-pyrrolidin-3-yl)piperazine- 489.2

N
N 1-carboxamide
L J
N N
HO
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mmol) in DCM( 1 nmL). The m xture was stirred at room
tenperature for 3 hours, and then concentrated in
wQ 2090065¢he resi due was di ssol ved i n n-but anol PCT/LS200§/069147

N, Ndi i sopr opyl ! am ne ( (i%hlﬁm 30ﬂ1§)r8159ﬁ5}1)‘ﬂ!as added

to the sglu |0§Then
6, 7- di hyd hgl -5H— W@R}ﬁtl@ﬁnﬂxyﬁmm-ﬁ-ﬁ ol

(37 ng, ed tq the sol ution.
reaction mxture s heg%’é‘m&? Hegyelopgptalgdpyrismidin f‘l’he

fi xt th | ut Al . 4892
xture was erE (g ;Cg’éw(l)asj_%&hdhm)g Rézine

extracted wt conbi'n gani cs
were dried ( n. filtered adeadexemnder at ed. The

crude product s-purified by pr eparative HPLC to give
N-(4-chl orobgﬁzyl"ﬁ N-(2 (di et hyl am no)ethyl)-4-((5R)-6
, 7-di hydr o- 7- hydr oxy- 5- net hyl -

5H- cycl opent a[ dif pyri mi di n- N—@ch}xtdrpérﬁmirn@nlzyla-dr boxam d
e (19.9 ng, 2 ] M5 (APCl & 3. .1

(CDC13, © d 8.46 ?&51%1{‘%? 9“2%%{ H‘ethfl'%w 4 He,
4H, 7. 8. 4 hydfo-5i1.cyelopbnth dfh-4z, 1
H, 5.287(dd, J f_os 6, 8.4 ho CyH)O% Fd%py}m

17.14 - 4.04 (mg ;Ig) 3. %)-N-@lp&md(mé} ykbplﬁ)erazgleslll_?, 503.2
342 (m 8 H) 300(m16gpixz73-264(m

2 H), 2.40 - hg 2. 05° 1. 86
-1.78(m1 N33 (d, J = 7.2 Hz, 3Hz)128(t,
J=7.2 He, 71721 (d, 1 6.8 Hz 3 HZ). [00224]

Exanpl es 4- 1'2'.03hovvn in Table 1 can al so be nmade

according to th above de |be able 1
Exanpl e(R) - N-( m noet hyI t(“im'rggylm\g& CIEO 5
f1 uor obe® 5- et hyﬂu&oﬂenz yD)-4-((5R, 7R) 7-hydroxy-
di hydro-5 cl @ta[d] pyrlmdln

4- cF era2|ne-
1- car boxani de N-(2 am noemRn -6M-<¥1 10-5

18r onobenzyl ) - 4- t hyl - A 4752
di hydr o- 5H cycl g%%'sa[ d] pyr |°X1CI8Pemﬁ[d pﬂ%l 1p%ler azi ne-
1- car boxani de(\R) -IN- ( 2- ani nogjpipdrizite- (£arbokanidte3-
[ J
TN

-

HO
N NHz N-(2-aminoethyl)-N-(4-chloro-3-
FK)\/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 N/
HO
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fl uorobenzyl) - 4- (5- net hyl - 6, 7-
di hydro-5H-cycl opent a[ d] pyri m di n-4- yl) pi perazi ne-

wa 2@anbssan de (R)-N-(2-am noet hyl)-N-((5- PCT/US2008/069147
br onot hi ophen 2-yl) met hyl ) Nda(Rioro-3-fluorobenzyl)-4-
met hyl - 6, 7- di hydgo~5Hcycl opent a[ d] pyrimdin-4-

yl ) pi per:%e\-er %)car boxanf(ak, 7&9-(74hytdm><y|=5)~n&thyl -6,7-
e

i hydr o t( ik d]d@}’rd%%‘d‘%%ﬁ Eﬁ ‘{“@‘ﬂ}ﬂ'

di hydr o-B

2opyyrrrrool liid nn- -33--yyl1))] @,[)QQI(Q.ZI ne- 489'2 505.3
1- car boxam deN- 4 chI oro-3-fl uor obéenz

((5R, 7R) - 7- hygr ofly- 5- net l(mprepyilam1n0)etﬁyl)plperazme 1-
di hydr o- 5H cy ta[d] pyrimdin s

y1) =N ((S) - pyxehl Zdi n-3-yl ) pi per SIPRE™S89 2

1- car boxam dgs N- t\'4 chl or o- 3-f| uor obenzyl) - 4-
((5R, 7R) - 7- hydr oxy- 5- met hyl - 6, 7-

di hydr o- 5H cycl opent a[ d] pyri m di n- 4-

) - N- | din-4- z
[0022%;r boxa\ﬁlinﬁ) nv;gil%{rb)hﬁ g) )cfef\(r‘_rl(bg& IR %%u%tlon with the enumerated
embolinu@its) henly Ib): 'lﬁidéI@ﬁBd ﬁ@t‘tﬁeﬁﬁfy Aotymtended to limit the invention to those
5-net hyl - 6, 7-di hydr o- 5H
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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18 cycl openta[d] pyri mdin-4- 475.2
yl ) pi perazi ne- 1- car boxam de
woR(20aasenoet hyl ) - N- (4-chl or o- 3- PCT/US2008/069147

f. zyl)-4-((5R, 7R) - 7- hydr oxy-

Vﬂuﬁé%ﬁg%ﬁeﬁg6,7-dihydro-SFL 19 cycl opent a[ d] pyri m di n-4-
4@3. 2 W }qmpemdoif Fermule dr boxam de[ 00225] Wil e the
i nvention has been described in conjunction with the
enurer at ed enbodi nents, it w I4 be understood that

they are not intended to IimiNg{he invention to those
enbodi nents. On the cont rary[‘(t e invention is

N 3 nodifications and

ded within the scope of

i ntended to cover all alteggg
equi val ents, which may brl\jncl
the present invention as ¢ Wné by the clainms. Thus,
the foregoi ng description\_s si dered as
illustrative only of theRbrkﬁa*ples of the invention.
[00226] The words "conprise," "conprising," "include,"
"including,” and "incl udes"” when used in this
specification and in the foll'owing clains are intended

and ehantivpees dnd shhethpreeg evtegeinf stated features, integers,
conponents, .or steps, but they do not preclude the

preef e’ ¥k indenendeatly stlecsediram Ha¥e, By Wyl (Fat GHEzor CHoF;
I R Qﬁ?p nts, steps, or groups thereof.Wuat is
claﬁﬁggé%%: .ggfbonpound of Formula | : | and
eRdhisithe sr Bnd salts thereof, wherein: RL and Rl a are
I nde ngly | ected fromH M, Et, vinyl, CF3,
C%?ZEQSE%HEFPT s H OH Ow or F, RRais H M or
F;, R3is H_sMe, , or CF3; Gis phenyl optionally
substitute&‘bm/’ e to four Re groups or a 5-6 nenbered
het er oaryl |

(CRRY),

\

(CH2)m

\]/0
Ais annnnee

b

. _-(CR#R?),—N

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

R’ and R® are independently H, OCHj, C;-Ce-cycloalkyl optionally substituted with F,
OH, C;-C; alkyl or O(C,-Cs alkyl), 4-6 membered heterocycle optionally substituted with F,
OH, C;-C; alkyl, cyclopropylmethyl or C(=0)(C,;-C; alkyl), or C;-C¢-alkyl optionally
substituted with one or more groups independently selected from OH, oxo, O(C;-Cg-alkyl), CN,
F, NH,, NH(C;-C¢-alkyl), N(C;-C¢-alkyl),, cyclopropyl, phenyl, imidazolyl, piperidinyl,
pyrrolidinyl, 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 independently selected from
OH, halogen, oxo, CF;, CH,CF;, CH,CH,OH, O(C;-C; alkyl), C(=0)CH;, NH,, NHMe,
N(Me),, S(0),CH3, cyclopropylmethyl and C,-Cs alkyl, or
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optionally substituted by a hal ogen; R5 and R6 are
i ndependently H, OCH3, C3-C6-cycloal kyl optionally
waamspidses ed with F, OH, Cl1-C3 al kyl or 0(C 1-E3I/US2008/069147

a - 0

b Prarfeh R LR R Rh ORI bh thoy ar aghed form o
4 to 6anerilieréd heétdroSGlial gl havin@rond nGrdealakym; optional |y

substityted with one or nore groups independently

s& apd Boarerldm oH, oxo, O -Calkyl), CN, F, NH2, NH(C

1- 8 y Y ’ -

o BT ke RIS R Rty W s U Sbich (RORached form 2 5-6
membeedd falmraeyeliv tHianhayving vat angwo Gig hietogahytdmepyr anyl , or

R%(can‘g R6 tdgget her with the nitrogen to which they are

att 48hBdaredipt Xleq- 7 nenbered heterocyclic ring

ot ROBA kyt(%l';’@élt fv‘édg Iﬂgegflt%g?n \&%‘i}fh tﬁé}{ MRa&adel lfRﬁ'nC% §yclopropyl ring;

i ndependent I'y se ogen, 0Xxo, )
CeBF R isCnd e @entlyOlialogenCE dlskafkyl, CECeCy b@kyNER(C;-Ce-alkyl), CFs,

OCFs Q(C1-CoaliRl); N T EBhea N JSeh rRH el Il (53(Cr-CealkyD,

piperiﬁeﬁx%an;y%ﬁdﬁae, V@H&bl they @@Lt toched tﬂ{,ﬁS@Z(@lt@é{fglgl), C(O)NHy,

ered heterocyclic ring having one nitrogen a
C(O)FH(Gnds-BlisyBy sndrC(QN(RaCissllii)2;and Ro and R6 toget her

ith th t i ch.they . tt d f 5-6
o RSB BR L5 RO B PR, GEE ) Ryt Buat 2.3 05
and nitrogen atons; Rc and Rd are H or Me, or Rc and Rd

together with the atomto which they are attached from
aPdy@loppr opyl ring; each Re is independently hal ogen,

C,-C - gl kyl -C6-cyal eal kyl, O (G - C6-al kyl), CF3,
o&F3, %(%Q%‘%l"%f’?%%&% OCH2- phenyl , NH2,  NCZ2,
NH-(d-C 6-al kyl), N- (G -C 6-alkyl)2, piperidine,
pyrrolidine, CHF, CHF2, OCH2E, OCHF2, OH, S2(d-C
6-al kyl ), C(O) NH2, C(O)NH(c,g(j:ﬂ;(al kyl), and C{(ON(C Q
-alky ; mand n are independent Q, 1, 2 or 3 wth
the proviso that (m+ n)p S r‘ie*quﬁ*l 2, 3 or 4; and p
is 0 or 1. 2. A conpound pula |

4P
R? ‘r2a N
I
and enantiomers and salts thereof, wherein:

R' and R are independently selected from H, Me, Et, vinyl, CF3;, CHF; or CH,F;
R” is H, OH, OMe or F;
R*is H, Me or F;
R’ is H, Me, Et, or CF;
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| and enantionmers and salts thereof, wherein: Rl and
Rl a are i ndependently selected fromH, M, Et, vinyl,
WEER9/0EH® or CH2F; R2 is H OH Owe or F, R2aPCHUSL0MR069147
or F;, RBis H M, Et, or CF3;1 (CRcRd)n G is phenyl
opt i onaIIng\ubs«thut ed by one to four Re groups or a
5-6 menbered Re eteroaryl optionally substituted by a
hal ogen; R5( R6 are independently H, OCH3,
C3- C6-cycl oal k" optional ly substituted with F, OH,
Cl- C3 al kyl orﬁg 1-C3 al kyl), 4-6 nenbered
het erocycl e opt||oné'|Iy substituted with F, OH C1-C3
al kyl, _eager | mephyl or CC=0 (C1-C3 al kyl), or d-C
6- al k@l optional | ubstituted with one or nore groups
i ndependently selected from CH oxo, Q(C -C6-alkyl),
CM isF, NH2, NH(d-cC8-al kyl), N(C 1- C6- al kyI)2,

ogt paReRRproRE kiR RS Spee %w@ P SHsPa Ay 5-¢maphrrgs heteroary!

optiomllytsabgdtafy@bpRYERYH;, of RS and R6 together with the
nitro ggﬁto which they are attached forma 4-7
n&rt?é‘g etindependsnily Hi ‘ﬁ@H&p@s eray¢lpalkybentionaliy quiititied with F,

or, G, % D R0 SERIMGEIL L 51 I e s

OH, @(1:(03) Gltky3, chﬁprdisleﬁethﬂ( ME) 2(—@](@) 2¢Halkyl), or C;-Cs- alkyl optionally
cycl opropyl net hyl and,  C1-C3 al Ra and Rb are

Substlrt&eci whl Ong 19 IR wpwd@b@@@mbf Sfikﬁqt‘ﬁi from %Howso QﬁCrCs-alkyl) CN,

. SRR 00 MRS SRR, g s

pyrroadiayis mokchodingl, F&:ﬂrahydmftlm{yl Nxetany] cRetetaah}ldeq)ytawlgt h er
withsthe atomto h they are attached fr
cyéﬁéﬁpg By ltogethsy: Wl@égﬁ NEOgER 1q Wh, éﬁweﬁﬂ q%sﬁ%@ha 4-7 membered

heter&'ygi(ﬁfiﬁé l@{)hon?fﬁ%/ SR Bhe oPridre Jgr&ﬁ)saihgéﬂe)lden%%elected from
OH, halogen, oxo, CF;, CH,CF;, CH,CH,OH, O(C;-C; alkyl), C(=0O)CHj3;, NH,, NHMe,
N(Me),, S(0),CHj, cyclopropylmethyl and C1-Cs alkyl;

R* and R® are H,

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;

R° and RY are H or Me,

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

each R® is independently halogen, C;-Cg-alkyl, C3-Cg-cycloalkyl, O-(C,-Cs-alkyl), CF3,
OCF3, S(Ci-Cs-alkyl), CN, OCH,-phenyl, NH,, NO,, NH-(C;-C¢-alkyl), N-(C;-Cs-alkyl),,
piperidine, pyrrolidine, CH,F, CHF,, OCH,F, OCHF,, OH, SO,(C;-Cs-alkyl), C(O)NHa,,
C(O)NH(C;-Cg-alkyl), and C(O)N(C;-Cg-alkyl),;

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

pisOor 1.

3. The compound of Claim 1 or 2, wherein R? is H.

4, The compound of Claim 1 or 2, wherein R® is methyl.
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OCF3, S(d-C 6-alkyl), CN, OCH2-phenyl, NH2, NO2, NH(C
r C6-alkyl), N(C 1-C6-al kyl)2, piperidine,
wW@pobdsed ne, CH2F, CHF2, OCH2F, OCHF2, OH, PCT/US2008/069147

SO a5 S, L ONE SR E SR By 0 e o

conﬁmatihn vvith the provi so that (m+ n) nust equal 2, 3 or
4; and 3.. The co‘gﬁ%und ,0f daiml or 2,
wher ej Rsomgowd of Claime! epgpvisiendt 1eethyin 1 or 2,

f
m:: :: ;]Thgglolgﬁomhz{g%llan?e% %-41%8}:(91%3@8& 1 tg6aWEEr4-ém R! is methyl.

I n the
c@énf i glhat ¢ommpouéid dﬁl@lmm’rﬁoumhbrah Qldilrmsﬂlybns dptionally in the (R)
wherein R3 is ethyl. 7. The conpound as clainmed in any
configfigiql Cains 1 to 6, wherein RL is methyl. 8 The

compou 'T?e %mgn?ildrﬁs ClaitRe 51{3 | (TR 10163 W‘BglteirPﬁai IhYdrogen.

in the gurati on. e conpound as cl al rre
i ﬂOany Tdmeompouﬂdaasrckumedmﬁly ateerf €llainR1 o9, h&ldleugﬁr? is hydrogen
| ai,red in

1?1 F ﬁo %Sa ﬁ}pgmsﬁ érhanqupe%r%@alg)gr}p% I &%I grein 1%1 is methyl

c |1§' meq"hb Boﬁ?_é( ufNR imEd H B dheld? Gaimdhebail NwikRin B is H.
. he conpound as clainmed in any one of

Cll éu ms The compayndsetainad RPanysone of Qalm'EHetOdd myh@mm lésls F.

T4 T i SRR <P et ety s TP 1) Rnhigini, 5 OHL
115 Whehe cBmporid dstdlaithed inf& &férm@ﬂmsa&oquawmm R™ is H.
any one_ of aims 1 to 14, wherein Rais H 16. T

c éﬁpo ufde aemppeidras$ldimed nyanyrfmecqf Wpigisristol 4 whqmm I?Ze isF.

re| Th ou nd I [
o n e of %85%% H%)%&ﬁ% asl ilélm?/\ﬁé Pg %g 1élny | ‘glﬁegp%y(} is phenyl
optiormllp stibstitited wivh ohe @ fout R® @ﬁilllps Re groups. 18. Th e

conpound of Caim17, wherein Gis phenﬁ optional ly
suBst i tlie samppenyd ofrfelairg 17 owhergingd ps Phany b patienally [sybstituted with one

to fo%iér?fﬁ%sﬁ?ﬁ%}?%lﬁly g’élect?& froh F',“%ﬁﬁ)é&, I %&X&l’, Hrcy?,pirs&ﬁ%{)yl, tert-butyl,
cyclopropyl, CN, CF;, OMe, OEt, OCF3;, NO,, SMe and OCH,Ph.

19.  The compound of Claim 18, wherein G is 4-chlorophenyl, 4-fluorophenyl, 4-
bromophenyl,  4-iodophenyl,  4-trifluoromethylphenyl,  4-trifluormethoxyphenyl,  4-
thiomethylphenyl, 3-fluoro-4-chlorophenyl, 2,4-dichlorophenyl or 3,4-dichlorophenyl.

20. The compound as claimed in any one of Claims 1 to 16, wherein G is a 5-6
membered monocyclic heteroaryl optionally substituted by one or more halogens.

21.  The compound of Claim 20, wherein G is:
%

~

\-s

Br

22.  The compound according to any one of Claims 1 to 21, wherein R* is H.
23.  The compound according to any one of Claims 1 to 22, wherein R®is H.
24.  The compound according to any one of Claims 1 to 23, wherein R°® is H.
25.  The compound according to any one of Claims 1 to 24, wherein R%is H.

26.  The compound according to any one of Claims 1 to 25, wherein R’ is H or ethyl.
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cycl opropyl, CN, CF3, Owe, OEt, OCF3, NO2, SMe and
OCH2Ph. 19. The conpound of Claim 18, wherein Gis
wa2eblaisephenyl , 4-fl uorophenyl, 4- br orrophenyPcT/Uszoos/069147

4o70dopfe @bfﬁ‘l%)mﬂldtarcbéﬂdﬁf%r@ Qﬁ% Bﬂé Bp@ﬁiﬂls 1 to 26, wherein R® is H or ethyl.

4-trifl uornmet hoxyphenyl, i omet hyl phenyl ,
3281 uorTbe 4ompd>1mdquh@dyig to 2nyionk cifﬂlkamsph em%? vdhereinm is 1 and nis 1.

e} 0. The co any
ord or The EpRBOascargiminif dre it oL ¢ B’ B 1ot 0
Wgoocyq*heeoxhs&ﬁfmfmamgpy QMedelyAseibstituted by one or
nore hal ogens. 21. The conpound of C aim 20, wherein G
is: 22. The conpound acc NGt o any one of Clains 1
to 21, wherein Ra is H 23. The conmpound according to
any one of Clainms 1 to 22, whgrein Rb is H 24. The
conpound accordi ng to any_@aQe @ ains 1 to 23,
wherein Re is H 25. Thoymd according to any one
of Cains 1 to 24, whegefneRd is H 26. The conpound
accordi ng to any one of Cains 1 to-25, wherein Ris H

th . }
AT ot Bimp SR ORI R SRRy B 00Re g p .
cenpourrﬂeaompbmd"rg(tlmnaw wieeeinfA i§l ains 1 to 27,

wherein mis 1 and n is 29. The conpound accor di ng
to aiy zoneofCIalrrBl/\(NZ V\herelnplsOHBO The

/.no d of C ai ng| %el n A | npound
ngtoanyo |mslto3% ei pis
conpound -~ , vvherel n¥i% 7~ The

corrpoun-dvvof d aim 31, V\,here Ais: 34. A conpo of
Clalml wherein mis 0, Rc is hydrogen, and Rd andj
gethervmth t he atoms to which they are,\mtached
forma4t06 menbered h rocycllc rlréwg hanq one

c ro n atom 35.1 nd of CI einn
dis 1, [ or 2_fnd.@ is
2] 35 K(conpound as CI aim1 and namefl in

anpl e¥"1-20. 37. A pharma tical conposition™"
conprising a conmpound as clained in any one of d ai ns
1 toN&§

SO @ @O

Fm :fo j@j

33.  The compound of Claim 31, wherein A is:
Br NH>

N
CLNKO

34. A compound of Claim 1, wherein m is 0, R is hydrogen, and RY and R® together
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38. A nethod of treating an AKT-nedi ated di sease or
di sorder in a manmal, said nethod conprising
w@eiwpniesteri ng to said mammal an effecti ve anoR@t/Usf00&069147

with (5O HRANY aﬂﬁclfh@r qFéjat{agl’l&P A4 & 6 ﬂcf%kc}iéﬁedlh&&o%@ﬁc 3¢ having one

~ The neth 0 alm 3 ereln sai | Sease or
nitrogén gwnder i s i nflammatory, hyperproliferative,

Ca5 e PEUSCEISIEISl L BYERTHBINCEL 50 cnie 20

qis2Production of AKT protein kinase in a mammal, which

conprises admnistering to said manmal an effective
agbunt Aofongoondpalefidechim (Hhiai hedl named riry Exangplest 1-@.ai ns 1

36. 41. A cor,[xlg1 und as. clained in any one,o glai

t f
130 36 Piarmacia Gompsisi fowPring g RO B ¢lagped any one of

ClaimRNabgen ki nase-nedi ated conditions. 42. The use of a
conpound as claimed in any one of Clains 1 to 36 in .
t B8 madufmgtiodref wdating mpohBdrmediateddisehse or disendenin @fmammal, said

KT prot.ei n.ki.nase-nedi ated conditiopns...43. A kit.for
methd Gt RaieRSRRRLES o3 Frabihihtn SSesivEosmPiloof & Yompound as
claim¥dBr iyTons af Gldiink 16eRWri ses: a) a first pharmaceuti cal
caonposi tion conprising a conmpound. as_clained in any.
oA@ of Tapanethod of Clagn Iadvisreinnwgid disepssner flisprdgeds inflammatory,
1 Ki i rther .S ng . .
hyperfibitchifver hrafivadd Bl elitack U, SATRNELATof Sohuolosical discase.
plaar mageutetiaal of aihiisitihg it pEiiptids 056 AK T geoeth R@agoind mammal,
. .wWhich is an, AKT protejin kinase inhibitor. 45, A nethod .
which,gomprisss admpisteringigsagmamme] an gfiectyie amounpbpht campgund as claimed

. : onpound havi ng the formnul a: wherei n Hal
man}i((g)ea(ﬁﬁg%dgsg%ﬁo%?n?th a conpound of the formula: wherein

Pgli s & pompamtliasglaimed in ardyobheovfeClabys tlepB6 facise s neditaments in
E'(%Igrtpi onal ]&Jncti,o alization to prepare a conpound of
the treafipeytiof AKT proggin kmase;medigied sonditioBtpound of f or mul a:

42.  The use of a compound as claimed in any one of Claims 1 to 36 in the
manufacture of a medicament for the treatment of AKT protein kinase-mediated conditions.

43. A kit for treating an AKT protein kinase-mediated condition, wherein said kit
comprises:

a) a first pharmaceutical composition comprising a compound as claimed in any
one of Claims 1 to 36; and
b) instructions for use.

44.  The kit of Claim 43, further comprising (c) a second pharmaceutical composition,
wherein the second pharmaceutical composition comprises a second compound which is an
AKT protein kinase inhibitor.

45. A method of preparing a compound of Claim 1 or 2, comprising:

(a) reacting a compound having the formula:

R1 R1a Hal
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with POCI3 or SOC , followed by displacenent with a
conpound of formula: wherein Pg is a protecting group,
w0 edobovesed by deprotecti on and opti onal PCT/US2008/069147

: i jZatd ound of Formula | ;
LS TRl B0 SRR AL ' ohvern

Pg' is a protective group, WNHRga conmpound of
formul a:wherein Pg is a protegekag group, followed by
deprotection and optionalHfQincti onal i zation to prepare
a conmpound of Formul a IGMN\(O

P

Ch

wherein Pg is a protecting group, followed by deprotection and optional functionalization to
prepare a compound of Formula I;
(b) activation of a compound of formula:

1R1aO

NH
IN/)

R

with POCl; or SOCl,, followed by displacement with a compound of formula:

NHPg

CRC°RY
m(HZC,)( h

CL
N 3
N R
wherein Pg is a protecting group, followed by deprotection and optional functionalization to

prepare a compound of Formula I; or

(c) reacting a compound of formula:

Pglo N

wherein Pg’ is a protective group, with a compound of formula:
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WO 2009/006569 PCT/US2008/069147
vHPg

(CRCRY),
m(H 2(-:')

G\%NH

Ra Rb

wherein Pg is a protecting group, followed by deprotection and optional functionalization to

prepare a compound of Formula L
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